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HISTORY  OF    BIRDS. 


BOOK  I. 


OF  BIRDS  IN  GENERAL. 


CHAP.    J. 


IKTBODUCTION. 


Ws  are  now  come  to  a  beautiful  and  loqua- 
cious race  of  animals,  that  embellish  our  for- 
eotSy  amuse  our  walks,  and  exclude  solitude 
from  our  most  shady  retirements.  From  these 
man  has  nothing  to  fear;  their  pleasures,  their 
desires,  and  even  their  animosities,  only  serve 
to  enliven  the  general  picture  of  nature,  and 
give  harmony  to  meditation. 

No  part  of  nature  appears  destitute  of  inha- 
bitants. The  woods,  the  waters,  the  depths 
of  the  earth,  have  their  respective  tenants; 
irhile  the  yielding  air,  and  those  tracts  of 
seeming  space  where  man  never  can  ascend, 
are  also  passed  through  by  multitudes  of  the 
most  beautiful  beings  of  the  creation. 

Every  order  and  rank  of  animals  seems  fit- 
ted for  its  situation  in  life  ;  but  none  more  ap- 
parently  than  birds :  they  share,  in  common 
with  the  stronger  race  of  quadrupeds,  the  ve- 
getable spoils  of  the  earth  ;  are  supplied  with 
swiftness,  to  compensate  for  their  want  of 
force ;  and  have  a  faculty  of  ascending  into 
the  air,  to  avoid  that  power  which  they  can- 
not oppose. 

The  birds  seem  formed  entirely  for  a  life 
of  escape ;  and  every  part  of  the  anatomy  of 
the  animal  seems  calculated  for  swiftness.  As 
it  is  designed  to  rise  upon  air,  all  its  parts  are 
proportionably  light,  and  expand  a  large  sur- 
face without  solidity. 

In  a  comparative  view  with  man,  their  for- 
mation seems  much  ruder  and  more  imper- 
fect ;  and  they  are  in  general  found  incapable 
of  the  docility  even  of  quadrupeds.  Indeed, 
what  degree  of  sagacity  can  be  expected 
in  animals  whose  eyes  are  almost  as  large 
w  flicir  brain?  However,  though  they  fall 
Mow  quadrupeds  in  the  scale  of  nature,  and 
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are  less  imitative  of  human  endowments ; 
yet  they  hold  the  next  rank,  and  far  surpass 
fishes  and  insects,  both  in  the  structure  of  their 
bodies  and  in  their  sagacity. 

As  in  mechanics  the  most  curious  instru- 
ments  are  generally  the  most  complicated,  so 
it  is  in  anatomy.  The  body  of  man  presents 
the  greatest  variety  upon  dissection  ;  quadru. 
peds,  less  perfectly  formed,  discover  their  de- 
fects in  the  simplicity  of  their  conformation  ; 
the  mechanism  of  birds  is  still  less  complex  ; 
fishes  are  furnished  with  fewer  organs  still ; 
whilst  insects,  more  imperfect  than  all,  seem 
to  fill  up  the  chasm  that  separates  animal  from 
vegetable  nature.  Of  man,  the  most  perfect 
animal,  there  are  but  three  or  four  species ;  of 
quadrupeds,  the  kinds  are  more  numerous; 
birds  are  more  various  still ;  fishes  yet  more ; 
but  insects  aJBbrd  so  very  great  a  variety,  that 
they  elude  the  search  of  the  most  inquisitive 
pursuer. 

Quadrupeds,  as  was  said,  have  some  distant 
resemblance  in  their  internal  structure  with 
man  ;  but  that  of  birds  is  entirely  dissimilar. 
As  they  seem  chiefly  formed  to  inhabit  the 
empty  regions  of  air,  all  their  parts  are 
adapted  to  their  destined  situation.  It  will 
be  proper,  therefore,  before  I  give  a  general 
history  of  birds,  to  enter  into  a  slight  detail  of 
their  anatomy  and  conformation. 

As  to  their  external  parts,  they  seem  sur- 
prisingly adapted  for  swiftness  of  motion. 
The  shape  of  their  body  is  sharp  before,  to 
pierce  and  make  way  through  the  air ;  it  then 
rises  by  a  gentle  swelling  to  its  bulk,  and  falls 
bS  in  an  expansive  tail,  that  helps  to  keep  it 
buoyant,  while  the  fore-parts  are  cleaving  the 
air  by  their  sharpness.  From  this  conforma- 
tion, they  have  often  been  compared  to  a  ship 
making  its  way  through  water ;  the  tnmk  of 
the  body  answers  to  the  hold,  the  head  to  the 
prow,  the  tail  to  the  rudder,  and  the  wings  to  the 
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oars;  from  whence  the  poets  have  adopted 
the  metaphor  of  remightm  alarum^  when  they 
described  the  wavy  motion  of  a  bird  in  flight. 

What  we  are  called  upon  next  to  admire 
in  the  external  formation  of  birds  is,  the  neat 
position  of  the  feathers,  lying  all  one  way, 
answering  at  once  the  purposes  of  warmth, 
speed,  and  security.  They  mostly  tend  back- 
ward, and  are  laid  over  one  another  in  an  ex- 
act  and  regular  order,  armed  with  warm  and 
soft  down  next  the  body,  and  more  strongly 
fortified,  and  curiously  closed  externally,  to 
fence  off  the  injuries  of  the  weather.  But, 
lest  the  feathers  should  spoil  by  their  violent 
attrition  against  the  air,  or  imbibe  the  mois- 
ture of  the  atmosphere,  the  animal  is  fur- 
nished with  a  gland  behind,  containing  a  pro- 
per quantity  of  oil,  which  can  be  pressed'  out 
by  the  bird's  bill,  and  laid  smoothly  over 
every  feather  that  wants  to  be  dressed  for  the 
occasion.  This  gland  is  situated  on  the  rump, 
and  furnished  with  an  opening  or  excretory 
duct ;  about  which  grows  a  small  tuft  of  fea- 
thers somewhat  like  a  painter's  pencil.  When, 
therefore,  the  feathers  are  shattered  or  rum- 
pled, the  bird,  turning  its  head  backwards, 
with  the  bill  catches  hold  of  the  gland,  and, 
pressing  it,  forces  out  the  oily  substance,  with 
which  it  anoints  the  disjoined  parts  of  the  fea- 
thers ;  and  drawing  them  out  with  great  assi- 
duity, recom  poses  and  places  them  in  due 
order ;  by  which  they  unite  more  closely  to- 
gether. Such  poultry,  however,  as  live  for 
the  most  part  under  cover,  are  not  furnished 
with  so  large  a  stock  of  this  fluid,  as  those 
birds  that  reside  in  the  open  air.  The  fea- 
thers of  a  hen,  for  instance,  are  pervious  to 
every  shower;  on  the  contrary,  swans,  geese, 
ducks,  and  all  such  as  Nature  has  directed 
to  live  upon  the  water,  have  their  feathers 
dressed  with  oil  from  the  very  first  day  of 
their  leaving  the  shell.  Thus  their  stock  of 
fluid  is  equal  to  the  necessity  of  its  consump- 
tion. Their  very  flesh  contracts  a  flavour 
from  it,  which  renders  it  in  some  so  very  ran- 
cid, as  to  make  it  utterly  unfit  for  food  ;  how- 
ever, though  it  injures  the  flesh,  it  improves 
the  feathers  for  all  the  domestic  purposes  to 
which  they  are  usually  converted. 

Nor  are  the  feathers  with  which  birds  are 
covered  less  an  object  of  admiration.  The 
shaft  of  every  feather  is  made  proportionably 
strong ;  but  hollow  below  for  strength  and 
lightness,  and  above  filled  with  a  pith  to  feed 
the  growth  of  the  vane  or  beard  that  springs 
from  the  shaft  of  the  feather  on  either  side. 
All  the  feathers  are  placed  generally  ac- 
cording to  their  length  and  strength,  so  that 
the  largest  and  strongest  feathers  in  flight 
have  the  greatest  share  of  duty.  The  vane 
or  beard  of  the  feather  is  formed  with  equal 
contrivance  and  care.     It  consists  not  of  one 


continued  membrane ;  because,  if  this  were 
broken,  it  could  not  easily  be  repaired;  but  it 
is  composed  of  many  layers,  each  somewhat 
in  itself  resembling  a  feather,  and  lying 
against  each  other  in  close  conjunction.  To- 
wards the  shaft  of  the  feather,  these  layers 
are  broad,  and  of  a  semicircular  form,  to  serve 
for  strength,  and  for  the  closer  grafting  them 
one  against  the  other  when  in  action.  To- 
wards the  outer  part  of  the  vane,  these  layers 
grow  slender  and  taper,  to  be  more  light 
On  their  under-side  they  are  thin  and  smooth, 
bat  their  upper  outer-edge  is  parted  into  two 
hairy  edges,  each  side  having  a  different  sort 
of  hairs,  broad  at  bottom,  and  slender  and 
bearded  above.  By  this  mechanism,  the 
hooked  beards  of  one  layer  always  lie  next 
the  straight  beards  of  the  next,  and  by  that 
means  lock  and  hold  each  other.* 

^  All  birds  are  covered  with  feathers,  and  they  are 
the  only  animals  which,  properly  speaking,  are  so. 
These  feathers  are  of  two  sorts — feathers  for  clothing,  to 
protect  the  animal  from  the  vicissitudes  of  the  weaUier, 
and  feathers  for  flight.  Both  of  these  are  beautifully 
modified,  so  as  to  suit  the  different  habits  of  the  several 
species,  and  adi4)t  them  to  the  climates  and  the  ele- 
ments in  which  they  find  their  food. 

Some  other  animals,  as  for  instance  the  lepidopterons 
insects — the  butterflies  and  the  moths— have  a  coat  of 
feathers,  or  rather  of  fringed  or  feathery  scales;  but 
these  have  few  or  none  of  the  characters  of  true  feathers, 
and  in  no  case,  except  that  of  birds,  are  feathers  the  in- 
struments  of  flight.  But  still  we  can,  in  the  imperfect 
feathers  of  the  lepidoptera,  discover  one  of  the  uses  of 
feathers  in  birds  better  than  we  can  perhaps  do  in  the 
feathers  of  birds  themselves,  as  iu  them  it  is  conjoined 
with  other  uses.  The  study  of  one  animal  often  assists 
us  in  acquiring  a  knowledge  of  another,  especially  wheo 
the  one  contains  a  single  part  of  that  which  is  a  com- 
pound organ  in  another ;  because  by  this  means  we  get 
an  analysis  of  the  living  animal,  which  is  far  mwe  satis- 
factory than  any  that  we  could  obtain  by  the  dissection 
of  a  dead  one;  for  we  can,  in  the  one  case,  actually  see 
the  part  of  the  organ  in  action,  whereas  in  the  other  we 
can  ooly  infer  or  guess  at  the  way  in  which  it  acts. 

Now,  every  one  must  have  noticed,  that  bees,  flies, 
and  all  insects  which  have  membranous  or  naked  wings, 
must  keep  those  wings  constantly  in  rapid  motion  while 
they  fly.  The  motion  is  often  so  rapid  that  tlie  wings 
cannot  be  seen,  any  further  than  by  a  sort  of  tremulous 
motion  in  the  air ;  and  the  actimi  of  the  wings  produces 
all  that  humming  and  buzzing  among  flying  insects 
which  makes  the  summer  air  so  lively;  for  insects  do 
not  breathe  by  the  mouth,  and  hare  no  organ  of  voice  of 
any  description.  The  action  of  those  naked  wings  upon 
the  air  must  be  very  considerable;  because,  when  a 
common  bluebottle-fly  {Mutcu  tfomiioria)  alights  on  the 
window,  and  marches  aiong  one  of  the  dusty  bars  of  the 
frame,  winnowing  the  air  with  its  wings,  in  a  vain  at- 
tempt to  escape  through  the  glass,  it  stirs  the  dust  more 
in  proportion  than  a  coach  and  six  driving  r^idly  along 
a  dry  road  on  a  hot  summer's  day.  Insects  with  wings 
of  this  description  cannot  howr,  or  lean  on  the  air  with 
still  and  expanded  wing. 

But  the  lepiduptera,  especially  the  butterflies,  do  Wo< 
ver  about,  and  rest  on  the  air,  and  wheel  in  various  di- 
rections, with  very  little  apparent  motion  of  the  wings; 
and  when  they  do  move  them,  it  is  done  much  more 
slowly  than  the  motion  of  the  naked  wing,  in  proportion 
tu  the  rate  of  progressive  motion.     These  lepidopterooJ 
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The  ifext  object  that  oomes  under  consider, 
adon,  in  contemplating  an  animal  that  flies, 
is  the  wing,  the  instrument  by  which  this 
ironderfal  progression  is  performed.     In  such 

vfiip  siso  BMve  In  sUenoe,  or  whco  they  ire  brought 
hito  iMh  npid  mctaoD  as  to  produce  s  sort  of  nois^  it  Is 
a  km  and  midBed  msUe,  end  doei  not  ring  out,  so  that 
the  largest  butterfly  or  moth  gets  along  much  more  si- 
lently than  the  gnat.  We  may  add,  as  a  further  in- 
itaoce  of  the  same  kind,  that  the  bats  when  they  fly  are 
«hiBjs  <ibi%ied  to  -nUmom  the  air  with  their  flying  mem- 
bnnes,  something  in  the  same  way  as  naked  winged  in- 
■mCs  do,  tlwngh  the  flight  of  bats,  unless  when  they  are 
sgitated,  is  comparatively  noiseless.  So  also  those  rep. 
tiles  which  fly  by  means  of  membranous  appendages  are 
diliged  to  flutter  these  Tory  much  in  propertien  to  the 
me  ef  tlwir  progressive  ssotkm. 

Now,  the  diflereoee  of  action  in  these  two  textures  of 
wingi  in  the  other  classes  of  animals,  shows  us  the  ad- 
Ttntages  which  birds  derive  from  their  feathery  cover- 
ing and  feathery  organs  of  flight.  These  feathers,  eren 
to  the  minutest  flbre  en  the  plumes  or  webs,  are  tubular, 
couisting  of  only  a  thin  fihn  ef  solui  matter,  filled  with 
air  withioj  tlMMigh  strengthened  by  partitions  of  celliilai- 
nhitance,  more  or  less  close  together,  aocordlng  to  the 
strain  which  the  feathers  haTe  to  bear.  From  the  mode 
in  which  the  feathers  and  all  their  parto  are  laid  upon  i 
the  Uid,  it  presents  a  smooth  snrfeoe  upwards  and  for. 
vardii  80  thiat  the  animal  can  move  in  either  of  these  di« 
rectioos  vrith  Tory  little  resistance  from  the  friction  of 
the  air.  When  it  moves  in  either  of  them,  the  resis- 
Uoce  oi  friction  does  not  increase  so  rapidly  as  the  rate 
of  motjcn;  becaose  the  pressure  suMoths  the  feathers, 
sad  causes  the  uir  to  take  less  hold  of  them.  This  pro. 
party,  which  arises  in  part  from  the  texture  of  the  up. 
per  suriace  of  the  feathers,  but  chiefly  from  the  way  in 
which  they  are  formed  and  placed,  is  of  equal  service  to 
birds  when  they  mnst  perch  or  otherwise  remain  at  rest 
10  as  to  abide  the  Mast,  as  when  they  fly  exposed  to  It. 
Perching  or  flying,  when  a  bird  is  in  this  wind  it  always 
feces  the  current,  and  thus  ofi*er8  the  least  re6l«tance 
both  by  its  form  and  ito  feathers. 

When,  however,  the  feathers  are  token  in  the  oppo. 
lite  directioos,  tiny  offer  as  much  increase  of  resistouce 
as  they  eOer  diminution  when  they  are  token  above  or 
hi  front.  The  wings  are  always  more  or  less  hollow  on 
the  ouder  sides,  and  they  take  hold  of  the  air  by  miUions 
of  fibres,  so  that  a  bird  with  ito  flying  feathers  on  the 
stretch,  would  fall  much  more  slowly  than  one  would 
soppoae  feora  the  dlflerence  between  ito  specific  gravity 
and  that  of  the  air. 

The  resistance  which  all  the  feathers  on  the  body  of 
the  bfad  ofler  to  motion  backwards  is  still  greater ;  and  it 
hicreases  with  the  force  which  tends  to  move  the  ani. 
mal  In  that  direction.  The  Instant  that  ft  begins  to  be 
driven  backwards,  so  that  a  current  against  ito  body  is 
produced,  the  pointo  ef  the  feathers  rise  and  take  the 
wlod  with  so  many  fibres,  that  the  resistance  Is  veiy  sj. 
milar  to  that  made  by  a  scaly  fish,  when  one  attompto  to 
draw  me  of  these  by  the  tail ;  and  every  one  who  has 
uigltd,  and  accidentally  caught  even  a  common  trout  in 
Uttt  way,  knows  that  an  ounce  weight  is  as  difllcult  to 
hod  when  so  iiooked  as  a  pound  weight  is  when  hooked 
I7  ^  head.  But  the  feathers  of  birds  rise  much  more 
^  proportion  than  the  free  edges  of  the  scales  upon  any 
Ml,  aiid  they  are  every  way  as  well  formed  for  **  hold- 
ing Ml"  in  the  air,  as  those  are  for  holding  on  in  the 
^*«ter.  Thus  the  bird  may  be  said  to  resist  motion 
feekwards  in  the  air,  by  throwing  out  the  point  of  each 
fatber  like  the  '*  fluke^'  of  an  anchor. 

The  bird,  when  ito  habit  is  to  be  much  on  the  wmg, 
^orer  adapted  for  flight;  and  the  system  of  ito  roe. 
cosuies^  if  m  coa^  fully  comprehend  it«  would  certain. 


birds  that  fly,  they  are  nsuallj  placed  at  that 
part  of  the  body  which  serves  to  poise  the 
whole,  and  support  it  in  a  fluid  that  at  first 
seems  so  much  lighter  than  itoelt     They  an- 

I7  be  the  most  curious,  and  far  from  the  least  initnic- 
tive,  in  the  whole  of  the  animal  kingdom. 

The  buoyancy,  as  w^l  as  the  upward  motion,  is  not 
very  difficult  to  understand,  because  the  wing,  from  Ito 
general  form,  and  the  stnictore  of  the  feathers,  rises 
with  much  less  effort  than  it  descends.  Thus  the  con- 
stent  tondency  ef  tlie  powerfully  winged  bird  is  to  mount 
upwards;  and  on  this  account  the  firmest  bird,  that 
which  with  the  same  volume  of  body  and  extent  of 
wings  has  the  greatest  specific  gravity,  is  the  best  flyer, 
flies  more  steadily,  and  apparently  with  less  effort. 
This  must  of  course  have  a  limit;  because,  leaving  the 
incapacity  of  breathing  out  of  the  question,  no  bird  could 
fly  in  a  vacuum,  and  thus  there  must  be  a  ceitain  den- 
sity  of  air  which  Is  the  best  adapted  for  the  flight  of  any 
given  species  of  bird.  This  appears,  even  in  the  case  of 
heavy  birds,  to  be  considerably  less  thsn  the  density  of 
the  mean  level  of  the  earth's  surfece.  Eagles  are  heavy 
birds,  even  for  their  powerful  wings^  and  yet  they  are 
high  fliers,  even  when  their  abodes  are  at  great  eleva- 
tions in  the  mountains.  All  birds  which  take  long 
flighto  fly  high,  whatever  may  be  their  other  habiu. 
Wild  geese,  herons,  all  birds  indiscriminately  "  take  the 
sky"  when  they  set  out  upon  long  journeys.  In  some, 
this  may  be  in  part  done  to  avoid  enemies  or  obstacles, 
but  tlie  habit  is  too  general  for  being  accounted  for  upon 
any  principle,  save  that  the  high  flight  is  the  less  fetigu- 
ing.  Even  rooks  may  be  observed  to  adjust  the  height 
of  their  daily  excursions  from  the  rookeries  to  the  dis- 
taoob  at  which  the  pasture  upon  which  they  are  to  feed 
lies ;  and  the  swallow  tribe  wheel  about  far  more  rapidly 
and  gracefully  when  they  hawk  high  before  rain,  than 
when  they  skim  the  surfaces  of  the  pools  in  fine  weather. 
If  we  may  judge  from  their  appearance  when  we  see 
them  on  the  wing  (the  oiily  means  we  liave  of  judging), 
it  appears  that  birds,  when  they  are  not  in  search  of  any 
thing  upon  the  ground  near  them,  mount  up  till  they 
come  to  that  density  of  atmosphere  which  is  best  suited 
to  their  weight  and  wings,  and  then  continue  onwards. 
There  may  be  another  reason:  tiMse  upper  regions  to 
which  the  birds  ascend  on  their  long  flighto  are  in  a 
great  measure  exempted  from  tlie  momentary  gusto  and 
squalls  which  war  upon  the  surface  under  them. 

The  circulation  of  blood  is,  as  has  been  hinted  already, 
more  rapid  in  birds  than  in  the  mamssalia,  which  agrees 
with  the  greater  violence  and  longer  continuance  of  some 
of  their  actions.  But  though  tiiese  more  violent  actions 
— such  as  coursing  on  two  feet,  as  fleetly  as  antelopes  do  on 
four,  and  with  the  aid  of  the  flexible  spine  and  ito  mus. 
cles,  as  in  the  ostrich— plunging  into  tlie  wator  like  the 
gannet  or  the  oorsaorant-^uhing  through  that  element 
like  the  divers— Ksleaving  the  air  beyond  comparison 
with  all  terrestrial  speed,  as  in  the  felcon,  the  swiA,  or 
the  pratincole,  or  breasting  the  tempest  with  the  m^festy 
of  the  eagto — reifuire,  and  are  furnished  with,  a  supply 
of  blood  proportional  to  tlie  wasto  which  their  great 
energy  must  occasion ;  yet  they  sre  by  no  means  so  well 
suited  to  an  equally  rapid  breathing  by  means  of  lungs. 
But  the  application  of  renovatinf  air  to  the  blood  must, 
in  all  animals,  be  proportional  to  the  circulation,  and, 
among  vertebratod  animals,  it  is  only  the  reptiles  and 
fittlies  which  have  the  temperature  low  and  the  circula- 
tion lagging,  and  which  spend  much  of  their  time  in  a 
state  <rf  comparative  inaction,  that  can  carry  on  their 
syetoms  in  a  healthy  state  with  only  a  partial  aeration  of 
the  blood. 

If  the  subject  Is  considered  according  to  our  plans  in 
contriving  and  executing,  there  is  thus  a  diflteulty  to  be 
overcome  in  the  case  of  the  birds,  similar  to  vhich  no> 
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Bwer  to  the  fore-legs  in  quadrupeds,  and  at 
ihc  extremity  of  this  they  have  a  certain  fin. 
ger-like  appendix,  which  is  usually  called  the 
bastard^  wing.  This  instrument  of  flight  is 
furnished  with  quills,  which  differ  from  the 
common  feathers  only  in  their  size  being  lar- 
ger, and  also  from  their  springing  from  the 
deeper  part  of  the  skin,  their  shafts  lying  al- 
most close  to  the  bone.  The  beards  of  these 
quills  are  broad  on  one  side  and  more  narrow 
on  the  other,  both  which  contribute  to  the  pro- 
gressive motion  of  the  bird,  and  the  closeness 
of  the  wing.  The  manner  in  which  most 
birds  avail  themselves  of  these,  is  first  thus: 
they  quit  the  earth  with  a  bound,  in  order  to 
have  room  for  flapping  with  the  wing ;  when 
they  have  room  for  this,  they  strike  the  body 
of  air  beneath  the  wing  with  a  violent  motion, 
and  with  the  whole  under  surface  of  the  same ; 
but  then  to  avoid  striking  the  air  with  equal 
violence  on  the  upper  side  as  they  rise,  the 
wing  is  instantly  contracted  ;  so  that  the  ani- 
mal rises  by  the  impulse,  till  it  spreads  the 
wing  for  a  second  blow.  For  this  reason,  we 
always  see  the  birds  choose  to  rise  against  the 
wind,  because  they  have  thus  a  greater  body 
of  air  on  the  under  than  the  upper  side  of  the 
wing.  For  this  reason  also  large  fowls  do 
not  rise  easily;  both  because  they  have  not 
sufficient  room  at  first  for  the  motion  of  their 
wings,  and  because  the  body  of  air  does  not 
lie  so  directly  under  the  wing  as  they  rise. 

In  order  to  move  the  wings,  all  birds  are 
furnished  with  two  very  strong  pectoral  mus- 


thiiig  ocean  in  that  of  wiy  of  the  other  vertebrated  ani- 
mals. Thejr  stand  more  in  need  of  the  action  of  the  air 
than  any  other  animals ;  and  their  habits  are  such,  that 
they  are  less  able  to  bear  eren  the  same  action,  by 
means  of  the  ordinary  apparatus  of  Jungs. 

The  means  by  which  tiie  aciioo  of  the  air  on  the  blood 
ff  birds  is  rendered  equal  to  the  rapidity  in  circuUtion, 
and  consequent  necessity  of  vital  repair  in  that  fluid, 
without  the  painful  fatigue  of  ever-panting  lungs,  is 
made,  like  all  other  contrivances  in  nature,  to  answer 
other  important  purposes  at  the  same  time.  The  lungs 
of  birds  are  ample  in  their  dimensions,  and  liave  the  cells 
into  which  air  is  admitted  larger  than  in  tlie  mammalia: 
and  they  are  kept  in  their  places  by  being  fastened  to 
the  bones.  Ramifications  extend  from  them  in  tubes 
and  cells  through  the  whole  cavity  of  the  body,  into  the 
iiollows  of  the  bones,  and,  in  short,  along  the  course  of 
every  artery  which  is  not  immediately  embedded  in 
tliose  muscles  which  are  in  action  during  the  violent  ex- 
ertions of  the  bird.  The  blood-vessels  in  these  muscles 
are  fewer  than  those  in  the  muscles  of  the  mammalia,  as 
any  one  may  infer  from  the  greater  rigidity  of  their  tex- 
ture, and  the  whiteness  of  their  colour.  Thus,  there  is 
not  a  blood-vessel  of  any  considerable  sise  in  the  whole 
body  of  a  bird,  to  the  coats  of  which  the  air  has  not  ac- 
cess during  the  creater  part  of  their  course;  and  thus 
the  real  actioa  of  breathing  in  birds  is  not  concentrated 
into  one  organ,  to  be  toiling  and  panting  there,  as  it 
would  be  in  the  lungs  of  the  mammalia,  but  distributed 
over  the  whole  circulation,  and  consequently  diminished 
in  local  -intensity  in  proportion  as  it  extended  over  a 
greater  surface. — Afudie't  Natural  History  of  Bird*. 


cles,  which  lie  on  each  side  of  the  breast-bone. 
The  pectoral  muscles  of  quadrupeds,  are  trifl. 
ing  in  comparison  to  those  of  biids.  In  quad- 
rupeds, as  well  as  in  man,  the  muscles  which 
move  the  thighs  and  hinder  parts  of  the  body 
are  by  far  the  strongest,  while  those  of  the 
arms  are  feeble;  but  in  birds,  which  make 
use  of  their  wings,  the  contrary  obtains ;  the 
pectoral  muscles,  that  move  the  wings  or 
arms,  are  of  enormous  strength,  while  those  of 
the  thighs  are  weak  and  slender.  By  means 
of  these,  a  bird  can  move  its  wings  with  a  de- 
gree of  strength  which,  when  compared  to  the 
animal's  size,  is  almost  incredible.  The  flap 
of  a  swan's  wing  would  break  a  man's  leg ; 
and  a  similar  blow  from  an  eagle  has  been 
known  to  lay  a  man  dead  in  an  instant.  Such, 
consequently,  is  the  force  of  the  wing,  and 
such  its  lightness,  as  to  be  inimitable  by  art. 
No  machines,  that  human  skill  can  contrive, 
are  capable  of  giving  such  force  to  so  light  an 
apparatus.  The  art  of  flying,  therefore,  that 
has  so  often  and  so  fruitlessly  been  sought 
after,  must,  it  is  feared,  for  ever  be  unattain- 
able ;  since  as  man  increases  the  force  of  his 
flying  machine,  he  must  be  obliged  to  in. 
crease  its  weight  also. 

In  all  birds,  except  nocturnal  ones,  the 
head  is  smaller,  and  bears  less  proportion  to 
the  body  than  in  quadrupeds,  that  it  may  more 
readily  divide  the  air  in  flying,  and  make 
way  for  the  body,  so  as  to  render  its  passage 
more  easy.  Their  eyes  also  are  more  flat  and 
depressed  than  in  quadrupeds ;  a  circle  of 
small  plates  of  bone,  placed  scalewise,  under 
the  outer  coat  of  the  organ,  encompasses  the 
pupil  on  each,  to  strengthen  and  defend  it 
from  injuries.  Besides  this,  birds -have  a  kind 
of  skin,  called  the  nictitating  membrane,  with 
which,  like  a  vail,  they  can  at  pleasure  cover 
their  eyes,  though  their  eye-lids  continue 
open.  This  membrane  takes  its  rise  from  the 
greater  or  more  obtuse  corner  of  the  eye,  and 
serves  to  wipe,  cleanse,  and  probably  to  mois- 
ten its  surface.  The  eyes,  though  they  out- 
wardly appear  but  small,  yet,  separately,  each 
almost  equals  the  brain  ;  whereas  in  man  the 
brain  is  more  than  twenty  times  larger  than 
the  orbit  of  the  eye.  Nor  is  this  organ  in 
birds  less  adapted  for  vision  by  a  particular 
expansion  of  the  optic  nerve,  which  renders 
the  impressiona  of  external  objects  more  vivid 
and  distinct. 

From  this  conformation  of  the  eye  it  fol- 
lows, that  the  sense  of  seeing  in  birds  is  infi- 
nitely superior  to  that  of  other  animals.  In- 
deed this  piercing  sight  seems  necessary  to 
the  creature's  support  and  safety.  Were  this 
organ  blunter,  from  the  rapidity  of  the  bird's 
motion,  it  would  be  apt  to  strike  against  every 
obiect  in  its  wav ;  and  it  could  scarcely  tind 
subsistence,  unless  possessed  uf  a   power  to 
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discern  its  food  from  above  with  astonishing 
sagacity.  A  hawk,  for  instance,  perceives 
a  lark  at  a  distance  which  neither  men  nor 
dogs  could  spy  ;  a  kite,  from  an  almost  im- 
perceptible height  in  the  doads,  darts  down 
OD  its  prey  with  the  most  unerring  aim.  The 
sight  of  birds,  therefore,  exceeds  what  we 
know  in  most  other  animals,  and  excels  them 
both  in  strength  and  precision. 

AH  birds  want  the  external  ear  standing 
oat  from  the  head ;  they  are  only  furnished 
with  holes  that  convey  sounds  to  the  auditory 
canal  It  is  true,  indeed,  that  the  horned 
owl,  and  one  or  two  more  birds,  seem  to  have 
external  ears ;  but  what  bears  that  resem- 
blance are  only  feathers  sticking  out  on  each 
side  of  the  head,  but  no  way  necessary  to  the 
sense  of  hearing.  It  is  probable,  however, 
that  the  feathers  encompassing  the  ear-holes 
in  birds,  sapply  the  defect  of  ine  exterior  ear, 
and  collect  sounds  to  be  transmitted  to  the  in- 
ternal sensory.  The  extreme  delicacy  of  this 
organ  is  easily  proved  by  the  readiness  with 
which  birds  learn  tunes,  or  repeat  words,  and 
the  great  exactness  of  their  pronunciation. 

The  sense  of  smelling  seems  not  less  vivid 
in  the  generality  of  birds.  Many  of  them 
tnW  their  prey  at  an  immense  distance,  while 
others  are  equally  protected  by  this  sense 
against  their  insidious  pursuers.  In  decoys, 
where  ducks  are  caught,  the  men  who  attend 
them  universally  keep  a  piece  of  turf  burning 
near  their  mouths,  upon  which  they  breathe, 
iest  the  fowl  should  smell  them,  and  conse- 
queotly  fly  away.  The  universality  of  this 
practice  puts  the  necessity  of  it  beyond  a 
doubt,  and  proves  the  extreme  delicacy  of  the 
sense  of  smelling,  at  least  in  this  species  of 
the  feathered  creation. 

Next  to  the  parts  for  flight,  let  us  view  the 
legs  and  feet  ministering  to  motion.  They 
are  both  made  light,  for  the  easier  transporta- 
tion through  the  air.  The  toes  in  some  are 
webbed,  to  fit  them  for  the  waters ;  in  others 
they  are  separate,  for  the  better  holding  ob- 
jects, or  clinging  to  trees  for  safety.  Such  as 
have  long  legs  have  also  long  necks,  as  other- 
wise they  would  be  incapable  of  gathering  up 
their  food  either  by  land  or  water.  But  it  does 
not  hold,  however,  that  those  who  have  long 
necks  should  have  long  legs,  since  we  see  that 
swans  and  geese,  whose  necks  are  extremely 
long,  have  very  short  legs,  and  these  chiefly 
employed  in  swimming. 

Thus  every  external  part,  hitherto  noticed, 
appears  adapted  to  the  life  and  situation  of  the 
animal ;  nor  are  the  inward  parts,  though  less 
immediately  appropriated  to  flight,  less  ne- 
<^»sary  to  safety.  The  bones  of  every  part 
^  the  body  are  extremely  light  and  thin ;  and 
f^l  the  muscles,  except  that  immediately  mov- 
^g  the  wings,  extremely  slight  and  feeble. 


The  tail,  which  is  composed  of  quill  feathers, 
serves  to  counterbalance  the  head  and  neck ; 
it  guides  the  animal's  flight,  like  a  rudder, 
and  greatly  assists  it  either  in  its  ascent  or 
when  descending. 

If  we  go  on  to  examine  birds  internally, 
we  shall  find  the  same  wonderful  conformation 
fitting  them  for  a  life  in  air,  and  increasing 
the  surface  by  diminishing  the  solidity.  In 
the  first  place  their  lungs,  which  are  common- 
ly called  the  soUy  stick  fast  to  the  sides  of  the 
ribs  and  back,  and  can  be  very  little  dilated 
or  contracted.  But  to  make  up  for  this, 
which  might  impede  their  breathing,  the  ends 
of  the  branches  of  tlie  wind. pipe  open  into 
them,  while  these  have  openings  into  the  ca- 
vity of  the  belly,  and  convey  the  air  drawn 
in  by  breathing  into  certain  receptacles  like 
bladders,  running  along  the  length  of  the 
whole  body.  Nor  are  these  openings  obscure, 
or  difficult  to  be  discerned  ;  for  a  probe  thrust 
into  the  lungs  of  a  fowl  will  easily  find  a  pas- 
sage into  the  belly ;  and  air  blown  into  the 
wind-pipe  will  be  seen  to  distend  the  animal's 
body  like  a  bladder.  In  quadrupeds  this  pas- 
sage  is  stopped  by  the  midriff;  but  in  fowls 
the  commimication  is  obvious;  and,  conse- 
quently, they  have  a  much  greater  facility  of 
taking  a  long  and  large  inspiration.  It  is 
sometimes  also  seen  that  the  wind-pipe  makes 
many  convolutions  within  the  body  of  a  bird, 
and  it  is  then  called  the  labyrinth;  but  of 
what  use  these  convolutions  are,  or  why  the 
wind-pipe  should  make  so  many  tuniings 
within  the  body  of  some  birds,  is  a  difficulty 
for  which  no  naturalist  has  been  able  to  ac- 
count 

This  difference  of  the  wind-pipe  often  ob- 
tains in  animals  that,  to  all  appearance,  are  of 
the  same  species.  Thus  in  the  tame  swan, 
the  wind-pipe  makes  but  a  straight  passage 
into  the  lungs ;  while  in  the  wild  swan,  which 
to  all  external  appearance  seems  the  same 
animal,  the  wind-pipe  pierces  through  the 
breast-bone,  and  there  has  several  turnings 
before  it  comes  out  again,  and  goes  to  enter 
the  lungs.  It  is  not  to  form  the  voice  that 
these  turnings  are  found,  since  the  fowls  that 
are  without  Uiem  are  vocal;  and  those,  parti- 
cularly  the  bird  just  now  mentioned,  that  have 
them,  are  silent  Whence,  therefore,  some 
birds  derive  that  loud  and  various  modulation 
in  their  warblings,  is  not  easily  to  be  account- 
ed for ;  at  least  the  knife  of  the  anatomist 
goes  but  a  short  way  in  the  investigation. 
All  we  are  certain  of  is,  that  birds  have  much 
louder  voices,  in  respect  to  their  bulk,  than 
animals  of  any  other  kind  ;  for  the  bellowing 
of  an  ox  is  not  louder  than  the  scream  of  a 
peacock. 

In  these  particulars,  birds  pretty  much  re- 
semble each  other  in  their  internal  conibrma- 
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tion  ;  but  there  are  some  varieties  which  we 
should  more  attentively  observe.  All  birds 
have,  properly  speaking,  but  one  stomach ; 
but  this  is  very  different  in  different  kinds. 
In  all  the  rapacious  kinds  that  live  upon  ani 
mal  food,  as  well  as  in  some  of  the  fish-feed- 
ing tribe,  the  stomach  is  peculiarly  formed. 
The  oesophagus,  or  ffullet,  in  them,  is  found 
replete  with  glanduTous  bodies,  which  serve 
to  dilate  and  macerate  the  food,  as  it  passes 
into  the  stomach,  which  is  always  very  large 
in  proportiofi  to  the  size  of  the  bird,  and  ge- 
nerally wrapped  round  with  fat,  in  ord^r  to 
increase  Its  warmth  and  powers  of  digestion. 

Granivorous  birds,  or  such  as  live  upon 
fruits,  com,  and  other  vegetables,  have  their 
intestines  differently  formed  from  those  of  the 
rapacious  kind.  Their  gullet  dilates  just 
above  the  breast-bone,  and  forms  itself  into  a 
pouch  or  bag,  called  the  crop.  This  is  re^ 
plete  with  salivary  glands,  which  serve  to 
moisten  and  soften  tlie  grain  and  other  food 
which  it  contains.  These  glands  are  very 
numerous,  with  longitudinal  openings,  which 
emit  a  whitish  and  a  viscous  substance.  Af- 
ter the  dry  food  of  the  bird  has  been  macera- 
ted for  a  convenient  time,  it  then  passes  into 
the  belly,  where,  instead  of  a  soft,  moist  sto. 
mach,  as  in  the  rapacious  kinds,  it  is  ground 
between  two  pair  of  muscles,  commonly  called 
the  gizzard,  covered  on  the  inside  with  a 
stony,  ridgy  coat,  and  almost  cartilaginous. 
These  coats  rubbing  against  each  other,  are 
capable  of  bruising  and  attenuating  the  hard- 
est substances,  their  action  being  often  com- 
pared to  that  of  the  grinding  teeth  in  man  and 
other  animals.  Thus  the  organs  of  digestion 
are  in  a  manner  reversed  in  birds.  Beasts 
grind  their  food  with  their  teeth,  and  then  it 
passes  into  the  stomach,  where  it  is  softened 
and  digested.  On  the  contrary,  birds  of  this 
sort  first  macerate  and  soften  it  in  the  crop, 
and  then  it  is  ground  and  comminuted  in  the 
stomach  and  gizzard.  Birds  are  also  careful 
to  pick  up  sand,  gravel,  and  other  hard  sub. 
stances,  not  to  grind  their  food  as  has  been 
supposed,  but  to  prevent  the  too  violent  action 
of  tne  coats  of  the  stomach  against  each  other. 

Most  birds  have  two  appendices,  or  blind- 
guts,  which,  in  quadrupeds,  are  always  found 
single.  Among  such  birds  as  are  thus  sup. 
plied,  all  carnivorous  fowl,  and  all  birds  of 
the  sparrow  kind,  have  very  small  and  short 
ones ;  water-fowl  and  birds  of  the  poultry 
kind,  the  longest  of  all.  There  is  still  another 
appendix  observable  in  the  intestines  of  birds, 
resembling  a  little  worm,  which  is  nothing 
more  than  the  remainder  of  that  passage  by 
which  the  yolk  was  conveyed  into  the  guts  of 
the  young  chicken,  while  yet  in  the  egg  and 
under  incubation. 

The  outlet  of  that  duct  which  conveys   the 


bile  into  the  intestines  is,  in  most  birds,  a 
great  way  distant  from  the  stomach ;  which 
may  arise  from  the  danger  there  would  be  of 
the  bile  regurgitating  into  the  stomach  in 
their  various  ra,pid  motions,  as  we  see  in  men 
at  sea  ;  wherefore  their  biliary  duct  is  so 
contrived,  that  this  regurgitation  cannot  take 
place. 

All  birds,  though  they  want  a  bladder  for 
urine,  have  large  kidneys  and  ureters,  by 
which  this  secretion  is  made,  and  carried 
away  by  one  common  canaL  "  Birds,"  says 
Harvey,  ''  as  well  as  serpents,  which  have 
spongy  lungs,  make  but  little  water,  because 
they  drink  but  little. — They  therefore  have 
no  need  of  a  bladder ;  bat  their  urine  distils 
down  into  the  common  canal,  designed  for  re- 
ceiving the  other  excrements  of  the  body. 
The  urine  of  birds  differs  from  that  of  other 
animals  :  for,  as  there  is  usually  in  urine  two 
parts,  one  more  serous  and  liquid,  the  other 
more  thick  and  gross,  which  subsides  to  the 
bottom  ;  in  birds,  the  last  part  is  most  abun- 
dant,  and  is  distinguished  from  the  rest  by  its 
white  or  silver  colour.  This  part  is  found  not 
only  in  the  whole  intestinal  canal^  but  is  seen 
also  in  the  whole  channel  of  the  ureters,  which 
may  be  distinguished  from  the  coats  of  the 
kidneys  by  their  whiteness.  This  milky  sub- 
stance they  have  in  greater  plenty  than  the 
more  thin  and  serous  part;  and  it  is  of  a 
middle  consistence,  between  limpid  urine  and 
the  grosser  parts  of  the  faeces.  In  passing 
through  the  ureters,  it  resembles  milk  curdled 
or  lightly  condensed  ;  and,  being  cast  forth, 
easily  congeals  into  a  chalky  crust" 

From  this  simple  conformation  of  the  ani. 
mal,  it  should  seem  that  birds  are  subject  to 
few  diseases  ;  and,  in  fact,  they  have  but  few. 
There  is  one,  however,  which  they  are  subject 
to,  from  which  quadrupeds  are,  in  a  great 
measure,  exempt ;  this  is  the  annual  moulting 
which  they  suffer ;  for  all  birds  whatsoever 
obtain  a  new  coverii^  of  feathers  once  a  year, 
and  cast  the  old.  During  the  moulting  sea- 
son they  ever  appear  disordered ;  those  most 
remarkable  for  their  courage,  then  lose  all 
their  fierceness ;  and  such  as  are  of  a  weakly 
constitution,  often  expire  under  this  natural 
operation.  No  feeding  can  maintain  their 
strength  ;  they  ail  cease  to  breed  at  this  sea. 
son  ;  that  nourishment  which  goes  to  the  pro- 
duction of  the  young  is  wholly  absorbed  by 
the  demand  required  for  supplying  the  nas. 
cent  plumage. 

This  moulting-time,  however,  may  be  arti- 
ficially accelerated ;  and  those  who  have  the 
management  of  singing. birds  frequently  put 
their  secret  in  practice.  They  inclose  the 
bird  in  a  dark  cage,  where  they  keep  it  ex- 
cessively warm,  and  throw  the  poor  little  ani- 
mal  into  an  artificial  fever  ;  this  produces  the 
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moult;  his  old  feathers  fall  before  their  time, 
ind  a  new  set  Uke  place,  more  brilliant  and 
beautiful  than  the  former.  They  add,  that  it 
oends  the  lurd's  singing,  and  increases  its 
vivacity;  but  it  most  not  be  concealed,  that 
scarcely  one  bird  in  three  survires  the  opera- 
tifin. 

The  manner  in  which  nature  performs  this 
operatbn  of  moulting  is  thus :  the  quill,  or 
feather,  when  first  protruded  from  the  skin, 
and  come  to  its  full  size,  grows  harder  as  it 
gnjws  older,  and  receives  a  kind  of  periosteum 
or  skin  round  the  shaft,  by  which  it  seems 
attached  to   the   animal      In  proportion  as 
tbe  quill  grows  older,  its  sides^  or  the  bony 
part,  thicken  ;  but  its  whole  diameter  shrinks 
and  decreases      Thus,  by  the  thickening  of 
itj  sides,  all  nourishment  from  the  body  be- 
comes more  sparing ;  and,  by  the  decrease  of 
iU  diameter,  it  beomies  more  loosely  fixed  in 
its  socket,  till  at  length  it  falls  out     In  the 
mean  time,  the  rudiments  of  an  incipient  qoiil 
are  beginning  below.     The  skin  forms  itself 
intoaUttle  bag,  which  is  fed  from  the  body 
bj  a  small  yein  and  artery,  and  which  every 
day  increases   in   size  till   it   is   protruded. 
While  the  one  end  vegetates  into  the  beard 
or  vane  of  the  feather,  that  part  attached  to 
the  skin  is  still  soft,  and  receives  a  constant 
supply  of   nourishment,  which    is  difiused 
through  the  body  of  the  qoill  by  that  little  light 
substance  which  we  always  find  within  when 
we  make  a  pen.     This  substance,  which  as 
tet  has  received  no  name  that   I  know  of, 
serves  the  growing  qoill  as  the  umbilical  ar- 
tery does  an  infant  in  the  womb,  by  supply- 
ing it  with  nourishment,  and  difi'using  that 
Qoorishment  over  the  whole  frame.     When, 
however,  the  quill  is  come  to  its  full  erowth, 
and  reqoires  no  further  nourishment,  toe  vein 
and  artery  become  less  and  less,  till  at  last 
the  little  opening  by  which  they  communica-* 
ted  with  the  quill  becomes  wholly  obliterated ; 
and  the  qoill,  thus  deprived,  continues  in  its 
socket  for  some  months,  till  in  the  end  it 
shrinks,  and  leaves  room  for  a  repetition  of  the 
same  process  of  nature  as  before. 

The  moulting   season  commonly   obtains 
from  the  end  of  summer  to  the  middle  of  au- 
tumn.    The  bird  continues  to  struggle  with 
fliis  malady  during  the  winter  ;  and  Nature 
has  kindly  provided,  that  when  there  are  the 
fewest  provisions,  that  then  the  animals  ap- 
petite shall  be  least  craving.     At  the  begin- 
^jng  of  spring,  when  food  begins  again  to  be 
plentifal,  the  animal's  strength  and  vigour  re- 
^^'    It  is  then  that  the  abundance  of  piovi- 
iws,  aided  by  the  mildness  of  the  season,  in- 
cite it  to  love,  and  all  Nature  seems  teeming 
^^^h  life,  and  disposed  to  continue  it.* 

*Pr«CB«orBliiineiibach  of  Gottiogen*  In  his  admir- 


CHAP.  11. 

OF  TOB  GENERATION,  NE8TI«INO,  ANB 
INCUBATION  OF  BIRDS. 

Tub  return  of  spring  is  the  beginning  of 
pleasure.     Those  vital  spirits,  which  seemed 

able  Manual  of  the  Elements  of  Natural  History,  gires 
the  following  description  of  the  characteristic  qualities  of 
birds.  As  a  summary  of  all  that  cao  be  said  on  the 
subject,  we  consider  it  to  stand  unrivalled.  With  re- 
gard to  form,  he  says,  all  birds  coincide  in  having  two 
fcti,  itto  tuing;  a  bill,  either  partly  or  entirely  homy,  and 
a  body  covered  with  feather;  They  are  distinguished 
by  these  four  characters  from  all  other  animals,  and  con- 
stitute  as  it  were  an  isolated  class  of  beings,  which  does 
not  [Mtss  into  any  other,  and  which  cannot,  therefore,  be 
introduced  without  rioleoce  into  the  supposed  chain  or 
gradation  of  natural  bodies. 

Of  these  characters,  one  is  peculiar  to  birds,  viz.  fea- 
thers placed  in  regular  order  (in  quincunx,)  in  the  skin, 
passing  through  a  considerable  quantity  of  fat,  and  thrown 
off  and  again  renewed  at  certain  seasons  of  the  year, 
generally  in  autumn.  Many,  such  as  most  water-fowl, 
the  ptarmigan,  &c.,  moult  twice  in  the  year,  in  autumn 
and  in  spring.  In  many  species,  tfaa  yoimg  birds,  par- 
ticularly before  the  first  moulting,  have  diflerent  marks 
or  colours  of  the  feathers,  from  those  which  the  older 
ones  present.  In  many  instances  too,  there  are  con- 
siderable  difTerences  depending  on  the  sex.  The  fea- 
thers difler  from  hair  in  this  respect,  that  when  once 
cut  or  otherwise  injured,  they  never,  as  far  as  is  known, 
are  restored. 

The  strongest  feathers  are  in  the  pinions  and  tail, 
the  former  are  called  Remigee,  the  latter  Rectricee. 
The  pinioii-feathera  form,  when  the  wing  is  expanded, 
as  it  were,  broad  fans,  by  which  the  bird  is  enabled  to 
raise  itself  in  the  air  and  fly.  Some  few  birds  {avet 
impennee),  as  the  penguin,  &c.,  have  scarcely  any  pinion- 
foathers,  and  are  therefore  unfit  for  flight.  Some  others 
also,  as  the  cassowary,  diver,  &c.,  have  not  any  tail- 
feathers. 

In  their  internal  structure,  birds  are  distinguished  by 
the  remarkable  receptacles  for  air  di8]>ersed  through 
their  body,  and  of  the  utmost  importance  in  assisting 
their  flight.  They  are  mostly  connected  with  the  lungs, 
sometimes,  however,  only  with  the  throat,  and  can  be 
filled  or  emptied  at  pleasure.  To  these  receptacles  be- 
long, in  particular,  large  but  delicate  membranous  cells, 
situated  partly  in  the  abdomen,  partly  under  the  wings, 
and  elsewhere  beneath  the  skin,  and  which  rao.be  filled 
with  air  through  the  lungs.  The  cavities  in  some  of 
the  bones,  as  of  the  shoulder,  and  in  many  cases  even  of 
the  head,  contribute  to  the  same  objects,  to  which,  also, 
the  enormous  bills  of  the  toucan  and  rhinoceros  bird  are 
accessary. 

By  these  notable  dispositions,  birds  are  adapted  for 
flight,  of  which  thci  rapidity,  as  nell  as  the  continuance 
are  alike  remarkable.  A  few  only,  as  the  ostrich,  the 
cassowary,  pengin'n,  and  other  aves  impennee,  are  incap- 
able of  flying. 

The  abode  of  birds  is  nearly  as  various  as  that  of 
mammifera.  Most  live  in  trees;  others  in  water:  very 
few  wholly  on  the  gromid:  and  not  a  single  bird  uiMler 
ground.  The  form  of  the  foot  in  birds,  as  in  mammifera, 
is  adapted  to  the  dlflerence  of  their  abodes. 

Many  birda change  their  residence  at  certain  seasons ; 
the  greater  number  only  in  so  &r  as  that  they  remove  a 
few  leagues  into  neighbouring  districts,  and  speedily 
return  to  their  former  situation:  others,  on  the  contrary. 
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locked  up  during  the  winter,  then  begin  to 
expand  ;  vegetables  and  insects  supply  abun- 
dance of  food ;  and  the  bird,  having  more 
than  a  sufficiency  for  its  own  subsistence,  is 

as  strallows,  the  crane,  the  stork,  &c.,  make  long  jour, 
neys  in  autumn  over  seas,  and  a  considerable  portion  of 
the  earth,  and  remain  in  warmer  regions  during  winter, 
until  their  return  in  the  following  spring. 

There  is  not  any  bird  provided  with  teeth,  but  they 
either  tear  their  food  with  the  beak,  or  swallow  it  whole. 
In  birds  that  live  on  seeds,  and  swallow  the  grains  un. 
broken,  they  do  not  pass  at  once  into  the  stomach,  but 
are  previously  soflened  in  a  crop  ( ingluvies,  prolobus) 
abounding  with  glands,  and  thence  are  gradually  pro- 
pelled into  the  stomach.  The  latter  is  in  these  animals 
extremely  muscular,  and  so  powerful,  that,  according  to 
the  remarkable  experiments  of  Reaumur  and  others,  it 
is  able  to  break  nuts  and  olive  kernels,  and  to  wear  the 
impressions  on  pieces  of  money  as  smootli  as  paper.  In 
addition,  many  birds  swallow  little  pebbles,  which  also 
contribute  to  the  division  and  subsequent  digestion  of 
their  food.*  Various  carnivorous  birds,  as  falcons,  owls, 
the  king-fisher,  &c.,  are  wiable  to  digest  the  bunes,  hair, 
&c.,  of  their  prey,  but  vomit  them  up  after  each  meal, 
in  the  form  of  a  round  ball,  f 

Among  the  peculiarities  of  the  organs  of  sense  In 
birds,  as  compared  with  mammifera,  are  the  want  of  an 
external  cartilaginous  ear,  for  the  purpose  of  collecting 
sounds,  a  deficiency,  however,  which  is  compensated 
for,  especially  in  nocturnal  birds  of  prey,  by  the  ex- 
tremely regular  circular  disposition  of  the  feathers  in 
the  situation  of  the  ear,  and  in  many,  by  the  super-addi. 
tion  of  a  movable  valve  on  the  external  auditory  passage. 

Only  a  very  few  birds,  viz.  ducks,  and  some  similar 
species,  appear  to  possess  a  real  sense  of  taste  :  in  them 
the  organ  is  the  soft  covering  of  the  bill,  which  is  sup- 
plied  with  exceedingly  large  cutaneous  nerves,  and  is 
very  sensible  in  the  living  animal  Accordingly  it  is 
easy  to  remark  the  manner  in  which  ducks  pr<^t  as  it 
were,  the  paddles  in  search  of  their  food,  where  they 
cannot  be  guided  by  their  sight  or  smell. 

The  voice  of  birds,  particularly  the  small  singing 
birds,  is  varied  and  agreeable ;  but  they  cannot  be  so 
correctly  said  to  sing  as  to  whistle,  for  natural  singing 
is  an  exclusive  privilege  of  man.  Besides  the  recep. 
tacles  of  air  already  mentioned,  their  song  is  accom- 
plished  particulariy  by  the  disposition  of  the  larynx, 
which  in  birds  is  not,  as  in  mammifera  and  amphibia, 
placed  wholly  at  the  upper  end  of  the  wind-pipe,  but,  as 
it  were,  separated  into  two  parts,  one  placed  at  each 
extremity.  Parrots,  ravens,  starlings,  bull-finches,  &c. 
have  been  taught  to  imitate  the  human  voice,  and  to 
speak  some  words  ;  singing  birds  also,  in  captivity, 
readily  adopt  the  song  of  others,  learn  tunes,  aiod  can 
even  be  made  to  sing  in  company,  so  that  it  has  been 
possible  actually  to  give  a  little  concert  by  several 
bullfinches.  In  general,  however,  the  song  of  birds  in 
the  wild  state  appeai-s  to  be  formed  by  practice  and  imi- 
tation. 

Most  birds  pair  In  spring  ;  many,  however,  as  the 
cross-bill,  at  the  coldest  season  of  the  year,  after  Christ- 
mas. Our  domestic  poultiy  are  not  confined  to  any 
particular  time  in  this  respect,  but  are  always  capable  of 

*  Physiologists  have  differed  a>  to  the  object  and  use  for 
which  stones  Rre  thus  swallowed.  Many  have  even  supposed 
tiiat  it  proceeds  from  stupidity.  According'  to  my  own  inves- 
Ugation,  it  is  an  indispensible  measure  of  assistance  to  diges- 
tion, by  depriving  the  seeds  swallowed  of  their  vitality,  with- 
out which  they  would  not  yield  to  the  digestive  powers. 

t  From  a  similar  source  arise  the  star-shoots,  as  they  are 
called,  vis.  Uie  greyish-white,  gelatinous  lompe.  commonly 
with  the  convoluted  form  of  intestines,  found  in  meadows,  and 
consisting  of  half»digested  viscera  of  ftoga,  which  have  been 
rcu^ctod  by  crows,  marsh  and  w  ator  birds.  See  Dr  Fersoon, 
u]  Vriigt's  K*uet  MagoMin,  Vol.  I.  Part  2.  p.  66.  et  soq. 


impelled  to  transfuse  life,  as  well  as  to  main, 
tain  it.  Those  warblings,  which  had  been 
hushed  during  the  colder  seasons,  now  begin 
to  animate  the  fields ;  every  grove  and  bush 

breeding.  Some  birds  remain  in  company  only  during 
the  time  of  pairing ;  others,  as  the  dove,  and  bouse 
swallow,  constantly ;  others  again,  as  the  domestic  fowl, 
and  of  wild  birds,  the  ostrich,  are  polygamous. 

The  female,  when  impregnated,  is  impelled  by  in- 
stinct to  provide  for  the  future,  and  to  build  a  nest,  to 
which  perhaps,  besides  the  cuckoo,  there  are  very  few 
exceptions,  such  as  the  goatsucker.  Among  polygamous 
birds,  such  as  the  various  kinds  of  poultry,  the  male  has 
no  share  in  this  business;  in  those,  on  the  contrary, 
which  live  together,  as  among  the  singing  birds  in  par- 
ticular, he  also  brings  materials  for  coustnicting  the 
nest,  and  feeds  his  mate  during  her  employment. 

The  selection  of  the  place  in  which  each  species  forms 
it%  nest,  corresponds  with  its  wants  and  mode  of  life. 
Equal  care  is  shown  by  each  in  the  choice  of  materials 
for  the  composition  of  the  nest. 

The  form  of  the  nest  is,  in  different  instances,  more 
or  less  artificial.  Many  birds,  as  snipes,  the  bustard, 
and  lapwing,  make  merely  a  dry  layer  of  brushwood, 
straw,  &c.,  on  the  surface  of  the  ground ;  others  make  a 
soft  but  unartificial  bed  in  the  holes  of  walls,  rocks,  or 
trees,  as  the  woodpecker,  jay,  jackdaw,  and  sparrow. 
Many,  particularly  among  the  gallinie,  doves,  and  sing- 
ing birds,  give  their  nests  the  form  of  a  hemisphere,  or 
of  a  plate  ;  others,  as  the  wren,  the  shape  of  an  oven  ; 
others  again,  as  many  titmice,  the  hawfinch,  &c.,  that  of 
a  bag,  tHod  so  forth. 

When  the  formation  of  the  nest  is  completed  the 
mother  lays  her  e^,  the  number  of  which  varies  much 
in  different  species.  Many  water-birds,  for  instance, 
lay  each  time  but  one  egg ;  most  doves,  two ;  gulls, 
three;  ravens,  four;  finches,  five;  swallows,  six  to 
eight;  partridges  and  quails,  fourteen;  and  the  do- 
mestic fowl,  particularly  when  its  eggs  are  taken  away, 
fifty  and  more.^  Many  birds  often  lay  eggs  without 
previous  impregnation,  which  cannot  produce  young,  and 
are  called  wind-eggs  (ova  tubventaneOf  cynoturoy  xephy- 
ria,  hypenenUa.) 

The  formation  of  the  young  animal,  which  in  mam- 
mifera is  carried  on  in  the  womb,  in  birds,  on  the 
contrary,  is  completed  by  the  incubation  of  the  egg 
after  it  has  been  deposited.  The  cuckoo  alone  does  not 
hatch  its  eggs,  but  leaves  them  to  the  hedge-sparrow,  or 
water-wagtail,  in  whose  nests  it  lays  them.  On  the 
other  hand,  it  is  knovin  that  capons,  dogs,  and  even 
men,  have  liatched  eggs.^  Chickens  too,  can  be  easily 
liatched  by  artificial  means  merely,  from  heated  dung, 
tlie  lamps  of  hatching  machines,  or  ovens.  Birds  are 
fatigued  by  long  continued  incubation ;  and  it  is  only 
among  those  which  live  in  pairs,  as  doves,  swallows, 
&c.,  Uiat  the  male  takes  any  part  in  the  business.  The 
cocks  of  the  canary  bird«  linnet,  goldfinch,  &c.,  though 
they  leave  the  hatching  altogether  to  the  females,  supply 
tliem  during  its  continuance  with  food,  and  in  part  from 
their  own  crop. 

During  incubation,  a  remarkable  process  is  going 
forwards,  the  chick  being  progressively  formed  in  the 
egg,  and  brought  dally  nearer  and  nearer  to  maturity. 
For  this  purpose,  not  only  is  the  yolk  specifically  lighter 
than  the  white,  but  also  that  spot  on  its  upper  surface 
(the  so  called  eicatricula,)  in  which  the  future  chick  is 

t  In  this  case  too,  the  laying  of  egn  appears  to  be  a  volun- 
tary function,  in  which  ren>ect  it  diners  remarkably  firom  Uie 
totally  involuntary  partorition  of  mammifera. 

i  Plin.  L.  10.  CiH>.  55.  **  Livia  Augusta,  prima  sua  JuventA 
Tiberio  Cmaare  ex  Nerone  gravida,  com  parere  virU<*m  sezum 
admodum  cuperet,  hoc  uaa  est  pueUari  augurln,  ovum  in  ainu 
forendo,  atque  cum  deponendum  haberet,  nutriel  per  ainum 
tradeodo,  ne  intemiitteretur  tepor." 
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TT50uiid5  with  tlic  challenge  of  anger,  or  the 
call  of  allurement  This  delightful  concert 
of  the  grove,  which  is  so  much  admired  by 
man,  is  no  way  studied  for  his  amusement :  it 
is  usually  the  call  of  the  male  to  the  female ; 
Ids  efibrts  to  soothe  her  during  the  times  of 

pU^^,  is  lighter  than  the  opposite  aide;  9o  that  in 
^vhateTer  position  the  egg  is  placed,  the  same  part  is 
aJwmya  opposed  to  the  belly  of  the  incubating  bird.  The 
fint  trace  of  the  chicle  is  not  perceptible  until  some  time 
alter  the  commencement  of  incubation;  in  the  hen's 
eg^,  for  instance,  scarcely  before  the  end  of  the  first 
day ;  and  at  the  end  of  the  second,  the  remarkable  spec- 
tacle  of  the  first  motions  of  the  incomplete  heart 
{pmnchim  mHaut)  presents  itself.  At  the  end  of  the 
fifth  day,  the  whole  Jelly- lilce  creature  may  be  seen  to 
more.  On  the  fourteenth,  the  feathers  appear ;  at  the 
commencement  of  the  fifteenth  the  chick  attempts  to 
breathe  :  and  on  the  nineteenth  it  is  able  to  chirp. 

The  first  form  which  the  bird  assumes  in  the  egg 
dtSen  more  from  that  which  it  possesses  after  being 
hatched,  than  mammi/iera  do  in  their  first  and  subsequent 
ibrm :  we  might  say  that  the  chick  in  the  egg  arrives  at 
Its  more  perfect  form  by  a  real  metamorphosis,  and  this 
as  well  with  respect  to  individual  organs,  (the  heart  for 
example,)  as  the  whole  form. 

Among  the  many  organs  subsenrient  to  the  remarkable 
ecofftomy  of  the  chick  during  incubation,  the  two  most 
important  are  the  vascular  membnmes,  which  are  most 
rettfplcuous  and  beautiful  about  the  middle  of  the  pro- 
res.  These  are  the  chorion^  which  is  then  expanded 
under  the  shell ;  and  the  membrsne  of  the  yolk  (mem. 
hrana  valvulota  tnUUi,)  whJch  communicates  with  the 
intestinal  canal  of  the  young  animal.  The  first  serves 
instead  of  lungs,  for  the  phlogistic  process  already  men- 
tioned ;  and  the  second  for  nutrition  by  means  of  the 
yolkf  which  is  gradually  diluted  by  mixing  with  the 
white. 

Every  species  of  bird  has  a  fixed  time  of  incubation, 
ef  difl^nt  length  in  different  cases,  and  capable  of 
b>*ing  accelerated  or  retarded  according  to  the  difference 
of  climate,  and  the  warmth  or  coldness  of  the  weather. 
In  the  common  fowl,  the  chick  is  usually  able  to  creep 
out  of  the  shell  about  the  end  of  the  twenty-fir&t  day. 

The  young  birds  are  fed  for  some  time  by  the  mother 
with  great  care ;  and  among  those  which  live  in  mono- 
gamy, aLio  by  the  &ther,  principally,  in  the  granlvorous 
birds,  with  the  regurgiUted  contents  of  the  crop,  until 
snch  time  as  they  are  feathered,  and  capable  of  provid- 
ing for  them-^elves. 

Birds,  in  proportion  to  their  size,  and  as  compared 
with  mammifera,  attain  a  very  advanced  age  :  it  is 
known  that,  even  in  captivity,  eagles  and  parrots  will 
live  more  than  a  hundred,  chaffinches  and  goldfinches 
more  than  twenty-fuur  years. 

Birds  are  extremely  important  creatures  for  the  eco. 
nomy  of  nature  in  general,  although  their  immediate 
otiUty  to  mankind  is  infinitely  less  than  that  of  mammi- 
fera. Ttiey  destroy  Innumerable  insects,  and  the 
thoughtless  extirpation  of  some  birds,  supposed  to  be 
noxious,  as  sparrows,  crows,  &c.,  in  many  districts,  has 
generally  given  rise  to  an  infinitely  mora  prejudicial 
nnltipliration  of  vermin.  Other  birds  destroy  larger 
itiimals,  as  field  mice,  snakes,  frogs,  lizards,  or  consume 
orrion.  Maiiy  extirpate  weeds.  On  the  other  hand, 
they  asaist  the  increase  and  propagation  of  animals,  as 
well  as  plants.  For  instance.  It  is  known  that  wild 
trucks,  in  their  emigrations,  carry  impregnated  spawn 
kito  remote  ponds,  &c.,  and  thus  stock  them  with  fish. 
Msoy  birds  swallow  seeds,  which  are  subsequently 
expelled  whole,  and  thus  extensively  dispersed,  as  the 
doves  ti  Banda  with  the  nutmeg.     The  excrement  of 
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incubation  ;  or  it  is  a  challenge  between  two 
males,  for  the  affections  of  some  common  fa- 
vourite. 

It  is  by  this  call  that  birds  begin  to  pair  at 
the  approach  of  spring,  and  provide  for  the 
support  of  a  future  progeny.     The  loudest 

sea-birds  manures  bare  cliffs  and  coasts,  so  as  to  render 
them  capable  of  producing  useful  plants.  Many  species 
of  falcons  may  be  tuight  for  the  chare,  as  well  as  the 
cormorant  for  taking  fish.  Many  birds,  together  with 
i^if  ^gg9,  fat,  &C.,  serve  for  food;  the  entire  skins  of 
sea-birds  for  the  clothing  of  many  northern  nations;  the 
feathers  for  stufling  beds,  for  writing,  for  various  and 
often  costly  ornaments,  in  which  respect  also  they  form 
an  important  article  of  trade  among  many  savage  people, 
particularly  the  islanders  of  the  Pacific  ocean. 

The  injury  which  birds  give  rise  to,  Is  almost  wholly 
confined  to  the  destruction  of  useful  animals  and  plants. 
The  condor,  the  vulture,  and  other  birds  of  prey,  kill 
calves,  goats,  sheep,  &c.  The  osprey,  and  many  water- 
birds,  are  as  injurious  to  fish  and  their  young,  as  the 
hawk,  sparrow-hawk,  and  nugpie,  to  common  poultiy. 
Sparrows,  and  many  small  singing  birds  destroy  corn, 
grapes,  and  fruit.  And  lastly,  they  assist  in  propagat- 
ing  weeds  as  well  as  serviceable  plants.  Among  birds, 
no  actually  venomous  animals  are  to  be  found. 

As  the  general  form  of  birds'  is  tolerably  uniform,  and 
certain  parts  of  their  body,  as  the  bill  and  feet,  which 
are  connected  with  their  mode  of  life,  food,  kc..  Influ- 
ence their  total  habit  very  materially,  most  ornithologists 
have  grounded  their  classification  on  the  difierences  of 
one  or  other  of  those  parts :  Kleine,  for  Instance,  on 
the  form  of  the  toes;  Mohrhig,  on  the  coverings  of  the 
legs;  Brisson,  on  both,  in  combination  with  the  nature 
of  tlie  bill,  &c.  Lionous,  in  the  plan  of  his  System  of 
Birds,  also  adopts  several  parts,  In  combination  with,  in 
general,  a  reference  to  the  total  habit ;  although  in  itH 
practical  application,  he  appeara  at  times  to  have  been 
forgetful  ;  at  least  it  is  impossible  to  understand  how 
parrots,  humming-birds,  and  crows,  should  be  placed  in 
the  same  order ;  or  why  he  should  have  placed  doves 
and  the  common  fowl  in  two  separate  ones,  with  other 
approximations  and  divisions  of  the  same  nature. 

I  have,  therefore,  allowed  myself  to  nutke  some  devla^ 
tioiis  from  the  Linuean  system,  and  endeavoured  to 
divide  the  whole  class  among  the  following  nine  orders. 

LAND  BIRDS. 

T.  AocipiTRBS.  Birds  of  prey;  with  strong  hooked 
beaks,  mostly  with  short,  strong,  knotty  feet,  and 
hu'ge  crooked  sharp  daws. 
II.  Lbvirostrss.  With  short  feet,  and  very  largs, 
thick,  but  mostly  hollow,  and  therefore  light^ 
bills. — Parrots,  toucans,  &c. 

III.  Pici.  With  short  feet ;  moderately  long  and  small 

bills,  and  the  tongue  sometimes  worm-shaped, 
sometimes  thread-like. — ^The  wiy-neck,  wood, 
pecker,  creeper,  humming-bird,  && 

IV.  CoBACBs.  With  short  feet,  and  the  bill  moder- 

ately long,  tolerably  strong,  and  convex  above< 

Ravens,  crows,  &c. 
V.  PASsaau.  The  singing  birds,  with  s^vallows,  &c. 
The  feet  short,  the  bill  more  or  less  conical, 
pointed,  and  of  various  lengtli  and  thickness. 
VI.  Oallinje.  Birds  with  short  feet,  the  bill  some- 
what convex  above,  and  having  a  fleshy  mem- 
brane at  the  base. — I  have  placed  the  doves  in 
this  order,  as  they  are  far  more  closely  connected 
%vith  the  Gallins  than  the  Passeres,  among  which 
Linnaeus  had  placed  them. 
VII.  STRUTHioNn.    Large  land  birds,  unsulted  for 
flying  — l*he  ostrich,  cassowary,  and  dodo. 
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notes  are  usually  from  the  male,  while  the 
hen  seldom  expresses  her  consent,  but  in  a 
short  interrupted  twittering.  This  compact, 
at  least  for  the  season,  holds  with  unbroken 
faith ;  many  birds  live  with  inviolable  fidelity 
together  for  a  constancy  ;  and  when  one  dies, 
the  other  is  always  seen  to  share  the  same  fate 
soon  after.  We  must  not  take  our  idea  of  the 
conjugal  fidelity  of  birds  from  observing  the 
poultry  in  our  yards,  whose  freedom  is  abridg. 
ed,  and  whose  manners  are  totally  corrupted 
by  slavery.  We  must  look  for  it  in  our  fields 
and  our  forests,  where  nature  continues  in 
unadulterated  simplicity;  where  the  number 
of  males  is  generally  equal  to  that  of  females ; 
and  where  every  little  animal  seems  prouder 
of  his  progeny,  than  pleased  with  his  mate. 
Were  it  possible  to  compare  sensations,  the 
male  of  all  wild  birds  seems  as  happy  in  the 
young  brood  as  the  female  ;  and  all  his  for- 
mer caresses,  all  his  soothing  melodies,  seem 
only  aimed  at  that  important  occasion,  when 
they  are  both  to  become  parents,  and  to  edu- 
cate  a  progeny  of  their  own  producing.  The 
pleasures  of  love  appear  dull  in  their  efiects, 
when  compared  to  the  interval  immediately 
after  the  exclusion  of  their  young.  They 
both  seem  at  that  season  transported  with 
pleasure;  every  action  testifies  their  pride, 
their  importance,  and  tender  solicitude. 

When  the  business  of  fecundation  is  per. 
formed,  the  female  then  begins  to  lay.  Such 
eggs  as  have  been  impregnated  by  the  cock 
are  proline  :  and  such  as  have  not,  for  she 
lays  often  without  any  congress  whatsoever, 
continue  barren,  and  are  only  addled  by  in. 
cubation.  Previous,  however,  to  laying,  the 
work  of  nestling  becomes  the  common  care  ; 
and  this  is  performed  with  no  small  degree  of 
assiduity  and  apparent  design.  It  has  been 
asserted,  that  birds  of  one  kind  always  make 
their  nests  in  the  same  manner,  and  of  the 
same  materials ;  hut  the  truth  is  that  they  vary 
this  as  the  materials,  places,  or  climates, happen 
to  differ.  The  red-breast,  in  some  parts  of  Eng- 
land, makes  its  nest  with  oak  leaves,  where 
they  are  in  greatest  plenty;  in  other  parts, 
with  moss  and  hair.  Some  birds,  that  with 
us  make  a  very  warm  nest,  are  less  solicitous 
in  the  tropical  climates,  where  the  heat  of  the 
weather  promotes  th«  business  of  incubation. 
In  general,  however,  every  species  of  birds 
has  a  peculiar  architecture  of  its  own  ;  and 
this  is  adapted  to  the  number  of  eggs,  the  tem- 

WATER  BIRDS. 

VIII.  Gralla.  Birds  found  in  marshes,  with  long  feet; 
long,  and  almost  cylindrical,  bills,  and  generally 
a  long  neck. 
IX.  Anseres.  Swimming  birds  with  oar-lilce  feet,  a 
short  bill  covered  with  skin,  generally  serrated 
at  the  edge,  and  terminated  at  the  extremity  of 
the  upper  Jaw  by  a  little  hook. 


perature  of  the  climate,  or  the  respective  heat 
of  the  little  animal's  own  body.  Where  the 
eggs  are  numerous,  it  is  then  incumbent  to 
ra^e  the  nest  warm,  that  the  animal  heat 
may  be  equally  difi'used  to  them  all.  Thus 
the  wren,  and  all  the  small  birds,  make  the 
nest  very  warm  ;  for  having  many  eggs,  it  is 
requisite  to  distribute  warmth  to  them  in 
common  :  on  the  contrary,  the  plover  that  has 
but  two  eggs,  the  eagle,  and  the  crow,  are 
not  so  solicitous  in  this  respect,  as  their  bodies 
are  capable  of  being  applied  to  the  small 
number  upon  which  they  sit.  With  regard 
to  climate,  water  fowl,  that  with  us  make  but 
a  very  slovenly  nest,  are  much  more  exact  in 
this  particular  in  the  colder  regions  of  the 
north.  They  there  take  every  precaution  to 
make  it  warm;  and  some  kinds  strip  the 
down  from  their  breasts,  to  line  it  with  greater 
security. 

1  The  construction  and  selected  situations  of  the  nests 
of  birds,  are  as  remarkable  as  the  variety  of  materials 
employed  in  them ;  the  same  forms,  places  and  articles, 
being  rarely,  perhaps  never,  found  united  by  the  differ- 
ent species,  which  we  should  suppose  similar  necessities 
would  direct  to  a  uniform  provision.     Birds  that  build 
early  in  the  spring  seem  to  require  warmth  and  shelter 
for  their  young ;  and  the  blackbird  and  the  thrush  lino 
their  nests  with  a  plaster  of  loam,  perfectly  excluding, 
by  these  cottage-like  walls,  the  keen  icy  gales  of  our 
opening  year ;  yet  should  accident  bereave  the  parents 
of  their  first  hopes,  they  will  construct  another,  even 
when  summer  is  far  advanced,  upon  the  model  of  their 
first  erection,  and  with  the  same  precautions  against 
severe  weather,  when  all  necessity  for  such  provision  has 
ceased,  and  the  usual  temperature  of  the  season  rather 
requires  coolness  and  a  free  circulation  of  air.     The 
house  sparrow  will  commonly  build  four  or  five  times  in 
the  year,  and  in  a  variety  of  situations,  under  the  warm 
eaves  of  our  houses  and  our  sheds,  the  branch  of  the 
clustered  fir,  or  the  thick  tall  hedge  that  bounds  our 
garden,  &c. ;  in  all  which  places,  and  without  the  least 
consideration  of  site  or  season,  it  will  collect  a  great  mass 
of  sti-aw  and  hay,  and  gather  a  profusion  <^  feathers  from 
the  poulU7-yard  to  line  its  nest      This  cradle  for  its 
young,  whether  under  our  tiles  in  March  or  in  July, 
when  the  parent  bird  is  panting  in  the  common  heat  of 
the  atmosphere,  has  the  same  provisions  made  to  afford 
warmth  to  the  brood ;  yet  this  is  a  bird  that  is  little  af. 
fected  by  any  of  the  extremes  of  our  climate.     The 
wood  pigeon  and  the  jay,  though  they  erect  their  fabrics 
on  the  tall  underwood  in  the  open  air,  will  construct 
them  so  slightly,  and  with  such  a  scanty  provision  of 
materials,  that  they  seem  scarcely  adequate  to  support 
their  broods,  and  even  their  eggs  may  almost  be  seen 
through  the  loosely  connected  materiids:  but  the  gold, 
finch,  that  inimitable  spinner,  the  Arachne  of  the  grove, 
forms  its  cradle  of  fine  mosses  and  lichens,  collected 
from  the  apple  or  the  pear-tree,  compact  as  a  felt,  lining 
it  with  the  down  of  thistles  besides,  till  it  is  as  warm  as 
any  texture  of  the  kind  can  be,  and  it  becomes  a  model 
for  beautiful  construction.     The  golden-crested  wren,  a 
minute  creature  perfectly  unmindful  of  any  severity  in 
our  winter,  and  which  hatches  its  young  in  June,  the 
warmer  portion  of  our  year,  yet  builds  its  most  beautiful 
nest  with  the  utmost  attention  to  warmth ;  and  inweav. 
iiig  small  branches  of  moss  with  the  web  of  the  spider, 
forms  a  closely  compacted  texture  nearly  an  inch  in 
thickness,  lining  it  with  such  a  profusion  of  feathers. 
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In  general,  liowever,  every  bird  resorts  to 
batch  in  those  climates  and  places  where  its 
food  is  found  in  greatest  plenty  ;  and  always  at 
that  season  when  proTisious  are  in  the  greatest 

that,  sinking  fieep  into  this  downy  aceumuUtion,  it 
sean  almosi  lost  itself  when  sittingy  and  tbe  young 
wken  hatdiedt  appear  stifled  with  the  wAnnth  of  their 
bedbug  and  the  heat  of  their  apartment;  while  the 
white.tliroat,  the  blackcap,  and  others,  which  will  hatch 
tkir  joung  nearly  at  the  same  period,  or  in  July,  require 
noUilng  of  the  kind.  A  few  loose  bents  and  goose-grass, 
roddjr  entwined,  with  periiaps  the  luxinry  of  some  scaU 
tered  hure,  are  perfectly  sufficient  for  all  the  wants  of 
these ;  yet  they  are  birds  that  live  only  in  genial  tem- 
pcntiires,  feel  mithing  of  the  icy  galea  that  are  natural 
to  our  pretty  indigenous  artists,  but  flit  from  sun  to  sun, 
ind  we  might  suppose  would  require  much  warmth  in 
ov  clioMte  during  the  season  of  incubation  ;  but  it  is 
Qot  ao.  The  greenfinch  places  its  nest  in  the  hedge  with 
Utile  reg&rd  to  concealment ;  its  fabric  is  slovenly  and 
roAtt  and  the  materials  of  the  ocaraest  kinds ;  while  the 
dnffinch,  just  abore  it  in  the  elm,  hides  its  nest  with 
oatioai  cars,  and  moulds  it  with  the  utmost  attention 
to  order,  neatness,  and  form.  One  bird  must  hare  a 
boie  fai  the  ground ;  to  another  a  croTice  in  the  wall,  or 
a  ehmk  in  a  tree,  is  indispensable.  The  bullfinch  re- 
qnira  fine  roots  for  its  nest ;  the  grey  fly-catcher  will 
lATe  cobwebs  for  the  outworiu  of  its  shed.  All  the 
pams  tribe,  except  the  indiTidual  abore  mentioned,  select 
leme  boltow  in  a  tree  or  cranny  in  a  well ;  and,  shelter- 
ed ss  SQch  places  must  be,  yet  will  they  collect  abun- 
dance of  feathers  and  warm  materials  for  their  infants* 
bed.  Endless  examples  might  be  found  of  the  dissimi- 
larity of  requirements  in  these  constructions  among  the 
ttTtfil  associates  of  our  groves,  our  hedges,  and  our 
Imuks  ;  and  yet  the  supposition  cannot  be  entertained 
br  a  moment  that  they  are  superfluous,  or  not  essential 
fer  some  pnrpose  with  which  we  are  unacquainted.  By 
hm  many  of  the  ordinations  of  Supreme  Intelligence  is 
Qor  Ignorance  made  manifest?  Even  the  fiabrication  of 
Uie  Dcsts  of  these  little  animals  exceeds  our  comprehen- 
sion—we know  none  of  the  causes  or  motives  of  that 
anembodied  mind  that  vrilled  them  thus. — Journal  qfa 

ProfesHMT  Rennie,  In  his  volume  on  the  Architecture 
of  Birds,  classes  them  according  to  their  different  styles 
of  workmanship.     He  makes  twelve  kinds.    The  first 
division  includes  '*  mining-birda,"  such  as  the  sand- 
laartin,  which  scoops  out  its  neat  in  the  escarpment  of  a 
ttod-pH  or  quarry:  the  burrowing-owl,  the  bee-eater, 
and  several  others  belong  to  this  class.    Next  come  the 
"groond-bnikieny^  wMeh  construct  a  rude  nest  on  the 
nr^,  and  select  a  spot  possessing  a  temperature  or 
BMiftaro  fiivourable  to  the  process  S  incubation.    The 
swallow  furnishes  the  most  striking  example  of  the 
<9eratioas  of  individuals  which  may  appropriately  be 
termsd  *'  mason^ixds."    The  thrush,  and  some  others 
which  piaster  the  inside  of  their  neats  with  clay,  are 
partially  eonnected  with  this  class.     Afierwarda  come 
birds  which  employs  their  bills  as  a  tool  for  cutting  out 
or  excavating  their  nests.     The  practice  of  the  wood, 
packers  In  boring  and  chiselling  a  hole  in  which  to  shel- 
ter the  young  brood,  using  means  analogous  to  those 
which  the  carpenter  employs,  obviously  suggests  the 
i^  of  claasing  them,  with  some  others  of  similar  ha- 
Wts,as  "carpenter-birds."     Those  birds,  the  natural 
^  of  whoee  body  la  very  great,  and  who  seldom  have 
■ore  than  a  couple  of  eggs  each  sitting,  take  little  trou* 
l>jt  in  the  construction  of  their  nests.     They  are  of  the 
*Bplat  and  rudest  form,  and  consist  only  of  a  few 
y*«  kneely  laid  together.     They  are  termed  "  plat- 
^"^-^■Uders,*'  this  term  being  really  descriptive  of 
wir  breeding-places.     The  ring-dove,  stock-dove^  and 


abundance.  The  large  birds,  and  those  of 
the  aquatic  kinds,  choose  places  as  remote 
from  man  as  possible,  as  their  food  is  in  gene- 
ral different  from  that  which  is  cultivated  by 

pigeons  generally,  with  the  golden  eagle,  the  osprey, 
the  heron,  the  stork  and  the  crane  are  platform-builders. 
Among  the  ruins  of  Persepolis  the  stork  frequently 
builds  its  nest  on  the  top  of  a  perfectly  flat  column. 
The  birds  whose  nests  resemble  basket-work  are  a  large 
class ;  and  the  materials  made  use  of  vary  from  dried 
twigs,  which  form  the  outwork  and  are  without  flexibi- 
lity, to  carpenter's  shavings,  delicate  fibrous  root«,  grass 
both  coarse  and  fine,  and  horse-hair.  The  degree  of  art 
with  which  the  '*  basket-making  birds  *'  employ  their 
materials  Is  not  less  various.  Other  birds  weave  the 
materials  of  their  nests  together  in  the  neatest  man. 
ner:  the  nests  of  the  hedge-sparrow  and  wagtail  aflbrd 
the  most  familiar  examples  of  the  art  of  the  *'  weaver- 
birds." 

The  art  of  the  tailor  seems  more  unlikely  to  be  prac- 
tised by  a  bird  than  that  of  the  weaver.    There  are, 
however,  several  varieties  included  amongst  the  "  tailor- 
birds."      The  orchsrd-starling  of  the   United   Sutes 
forms  the  external  part  of  ita  nest  of  a  particular  species 
of  long,  tough,  and  flexible  grass,  "knit  or  sewed," 
says  Wilson  in  his  *  American  Ornithology,'  "  through 
and  through  in  a  thousand  directions,  as  ilartually  done 
with  a  needle."    He  relates  that  an  old  lady  of  his  ac- 
quaintance, to  whom  he  was  once  showing  this  curious 
4bricatian,  asked  him,  in  a  tone  between  joke  and  earn- 
est, whether  he  did  not  think  it  possible  to  learn  these 
birds  to  dam  stockings  ?  The  nest  of  the  orchard-star- 
ling  is  hemispherical,  three  inches  deep  by  four  in 
breadth  ;  the  concaTity  scarcely  two  inches  deep  by  two 
in  diameter.     The  enthusiastic  ornithologist  whom  we 
have  quoted  says,  "  I  had  the  curiosity  to  detach  one  of 
the  fibres,  or  stalks,  of  dried  grass  from  the  nest,  and 
found  it  to  measure  thirteen  inches  in  length ;  and  in 
that  distance  it  was  thirty.four  times  hooked  through 
and   returned,  winding  round   and   round  the  nest." 
The  tailor.bird  of  India  is  described  by  some  naturalists 
as  actually  picking  up  a  dead  leaf,  and  forming  a  nest  by 
sewing  it  with  some  fine  fibres  to  the  side  of  a  living 
leaf.    Three  nests  so  formed  are  to  be  seen  in  the  Brit, 
ish  Museum.     Forbes  has  described  in  his  '  Oriental 
Memoirs,'  from  personal  observation,  the  ingenuity  of 
the  taiknr-bird.     "It  first,"  he  says,   "selects  a  plant 
with  large  leaves,  and   then   gathers  cotton  from  the 
shrub,  spins  it  to  a  thread  by  means  of  its  long  bill  and 
slender  feet,  and  then,  as  with  a  needle,  sews  the  leaves 
neatly  together  to  conceal  its  nest." 

The  idea  that  man  learned  some  of  the  useful  arts 
from  observation  of  the  hablta  of  other  animate  beings 
is  not  true  in  soy  extensive  sense.  Instinct  pointed  out 
to  the  class  termed  *<  felUmaking  birds  "  the  suiUbllity 
of  the  materials  which  they  select  for  weaving  or  uniting 
into  a  continuous  mass.  The  nest  of  the  capocler,  an 
American  bird,  which  was  examined  by  Wilson,  is  de- 
scribed by  him  as  so  "  neatly  worked  and  felted  together, 
that  it  might  have  been  taken  lor  a  piece  of  fine  cloth  a 
little  worn."  Man  was  long  before  he  employed  the 
same  materials  In  the  manufacture  of  cloth,  and  it  la 
only  by  the  aid  of  the  microscope  that  he  has  been  able 
to  discover  the  cause  which  adapts  them  for  this  purpose, 
and  the  true  character  of  their  felting  properties.  The 
"felt-making  birds"  availed  themselves  of  these  pro- 
perties from  the  creation. 

The  nests  of  the  esculent  swallow  of  Java  are  an  arti- 
cle of  commercial  importance^  the  nests  themselves  being 
edible,  and  considered  as  a  luxury  and  restorative.  ThoFO 
nests  are  supposed  to  be  composed  of  oceanic  vegetables, 
whose  principle  being  highly  gelatinous,  and  cemented 
with  the  salivary  gluten  5  the  bird,  form  a  sort  of  edi- 
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human  labour.  Some  birds,  which  have  only 
the  serpent  to  fear,  build  their  nests  depend, 
ing  from  the  end  of  a  small  bough,  and  form 
the  entrance  from  below  ;  being  thus  secured 
either  from  the  serpent  or  the  monkey  tribes. 
But  all  the  little  birds  which  live  upon  fruits 
and  com,  and  that  are  too  often  unwelcome 
intruders  upon  the  fruits  of  human  industry, 
in  making  their  nests,  use  every  precaution 
to  conceal  them  from  man.  On  the  other 
hand,  the  great  birds  remote  from  human  so- 
ciety,  use  every  precaution  to  render  theirs 
inaccessible  to  wild  beasts  or  vermin. 

Nothing  can  exceed  the  patience  of  birds 
while  hatching  ;  neither  the  calls  of  hunger, 
nor  the  near  approach  of  danger,  can  drive 
them  from  the  nest.  They  are  often  fat  upon 
beginning  to  sit,  yet  before  incubation  is  over, 
the  female  is  usually  wasted  to  skin  and  bone. 
Ravens  and  crows,  while  the  females  are  sit- 
ting, take  care  to  provide  them  with  food; 
and  this  in  great  abundance.  But  it  is  differ, 
ent  with  most  of  the  smaller  kinds ;  during 
the  whole  time,  the  male  sits  near  his  mate 
upon  some  tree,  and  soothes  her  by  his  sing, 
ing;  and  often  when  she  is  tired  takes  her 
place  and  patiently  continues  upon  the  nest 
till  she  returns.  Sometimes,  however,  the 
eggs  acquire  a  degree  of  heat  too  much  for  the 
purposes  of  hatching  ;  in  such  cases,  the  hen 
leaves  them  to  cool  a  little,  and  then  returns 
to  sit  with  her  usual  perseverance  and  plea- 
sure. 

So  great  is  the  power  of  instinct,  in  animals 
of  this  class,  that  they  seem  driven  from  one 
appetite  to  another,  and  continue  almost  pas. 
sive  under  its  influence.  Reason  we  cannot 
call  it,  since  the  first  dictates  of  that  principle 
would  be  self-preservation : — *^  Take  a  brute," 
says  Addison,  *'  out  of  his  instinct,  and  you 
find  him  wholly  deprived  of  understanding. 
With  what  caution,"  continues  he,  **  does  the 
hen  provide  herself  with  a  nest  in  places  unfre- 
quented, and  free  from  noise  and  disturbance! 
When  she  has  laid  her  eggs  in  such  a  man- 
ner that  she  can  cover  them,  what  care  does 
she  take  in  turning  them  frequently,  that  all 
parts  may  partake  of  the  vital  warmth !  When 
she  leaves  them,  to  provide  for  her  necessary 
sustenance,  how  punctually  does  she  return 
before  they  have  time  to  cool,  and  become  in- 
capable of  producing  an  animal !  In  the  sum. 
mer  you  see  her  giving  herself  greater  free, 
doms,  and  quitting  her  care   for   above  two 

bl«  paste.  Other  birds  whose  nests  hre  tempered  by 
cement  produced  by  a  glutinous  matter  which  the  bird 
secretes  and  mixes  with  saliva,  are,  with  the  Java  swal- 
low, classed  as  "cementers."  The  *'dom(>.builders" 
include  several  of  our  most  familiar  birdsi^-^as  the 
magpie,  the  wren,  the  sparrow.  Lastly  come  birds 
which  build  no  nest  at  all,  but  deposit  their  eggs  in  the 
nest  of  some  other  bird. 


hours  together :  hut  in  winter,  when  the  ri- 
gour of  me  season  would  chill  the  principles 
of  life,  and  destroy  the  young  one,  she  grows 
more  assiduous  in  her  attendance,  and  stays 
away  but  half  the  time.  When  the  birth  ap- 
proaches, with  how  much,  nicety  and  attention 
does  she  help  the  chick  to  break  the  prison  ! 
not  to  take  notice  of  her  covering  it  from  the 
injuries  of  the  weather,  providing  it  with  pro- 
per nourishment,  and  teaching  it  to  help  it- 
self;  nor  to  mention  her  forsaking  the  nest,  if, 
after  the  usual  time  of  reckoning,  the  young 
one  does  not  make  its  appearance.  A  chemi- 
cal operation  could  not  be  followed  with  great- 
er art  or  diligence  than  is  seen  in  the  hatching 
a  chick,  though  there  arc  many  birds  that 
show  an  infinitely  greater  sagacity :  yet  at  the 
same  time  the  hen,  that  has  all  this  seeming 
ingenuity,  (which  is  indeed  absolutely  neces- 
sary for  the  propagation  of  the  species,)  con- 
sidered in  other  respects,  is  without  the  least 
glimmerings  of  thought  or  common  sense :  she 
mistakes  a  piece  of  chalk  for  an  egg,  and  sits 
upon  it  in  the  same  manner ;  she  is  insensible 
of  any  increase  or  diminution  in  the  number 
of  those  she  lays ;  she  does  not  distinguish 
between  her  own,  and  those  of  another  spe- 
cies ;  and  when  the  birth  appears  of  never  so 
different  a  bird,  will  cherish  it  for  her  own. 
A  hen,  followed  by  a  brood  of  ducks,  shall 
stand  affrighted  at  the  edge  of  the  poud  trem. 
bling  for  the  fate  of  her  young,  which  she 
sees  venturing  into  so  dangerous  an  element. 
As  the  different  principle  which  acts  in  these 
different  animals  cannot  be  termed  reason,  so 
when  we  call  it  instinct,  we  mean  something 
we  have  no  knowledge  of.  It  appears  to  me 
the  immediate  direction  of  Providence ;  and 
such  an  operation  of  the  Supreme  Being,  as 
that  which  determines  all  the  portions  of  mat- 
ter to  their  proper  centres." 

The  production  of  the  young,  as  was  said, 
seems  to  be  the  great  era  of  a  bird's  hap- 
piness. Nothing  can  at  that  time  exceed  ifs 
spirit  and  industry :  the  most  timid  becomes 
courageous  in  the  defence  of  its  young.  Birds 
of  the  rapacious  kind,  at  this  season,  become 
more  than  usually  fierce  and  active.  They 
carry  their  prey,  yet  throbbing  with  life,  to 
the  nest,  and  early  accustom  their  young  to 
habits  of  slaughter  and  cruelty.  Nor  arc 
those  of  milder  natures  less  busily  employed  ; 
the  little  birds  then  discontinue  their  singing, 
taken  up  with  more  important  pursuits  of  com. 
mon  subsistence.' 

1  There  caimot  be  any  question  of  the  immense  number 
of  insects  required  by  birds  during  the  breeding  season. 
It  is  stated  by  Bingly,  that  a  pair  of  small  American 
birds,  conjectured  to  be  the  house-wren,  were  observed  to 
leave  the  nest  and  return  with  insects  from  forty  to  sixty 
times  in  an  hour,  and  that  in  one  particular  hour,  Ihev 
carried  food  no  fewer  than  seveoty-one  times.    In  this 
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While  the  young  arc  yet  unBedged,  and 
continue  in  the  nest,  the  old  ones  take  care  to 
provide  them  with  a  regular  supply  ;  and,  lest 
one  should  fake  all  nourishment  from  the  rest, 
they  feed  each  of  the  young  in  their  turn.  If 
they  perceive  that  man  has  been  busy  with 
their  nest,  or  has  handled  the  little  ones,  they 
abandon  the  place  by  night,  and  provide  their 
brood  a  more  secure,  though  less  commodious 
retreat  When  the  whole  family  is  com. 
pletely  plumed,  and  capable  of  avoiding  dan. 
ger  by  flight ;  they  are  then  led  forth  when 
the  weather  is  fine,  and  taught  the  paternah 
lit  of  providing  for  their  subsistence.  They 
are  led  to  the  places  where  their  food  lies ; 
they  are  shown  the  method  of  discovering  or 
canying  it  away ;  and  then  led  back  to  the 
nest,  for  a  day  or  two  longer.  At  length, 
when  they  are  completely  qualified  to  shift  for 
themselves,  the  old  ones  take  them  abroad, 
and  leading  them  to  the  accustomed  places, 
forsake  them  for  the  last  time  ;  and  all  future 
connection  is  ever  at  an  end. 

Those  birds  which  are  hatched  and  sent 
ODt  earliest  in  the  season  are  the  most  strong 

bsiines  they  were  engaged  during  the  greatest  part  of 
the  daj.  AUovring  twelve  hours  to  be  thus  occupied,  a 
tingle  pair  of  these  birds  would  destroy  at  least  six  hun- 
dred insects  in  the  course  of  one  day;  on  the  supposition 
Uat  the  two  birds  took  only  a  single  insect  each  time. 
Bat  it  Is  highly  probable  that  they  ofteo  took  more. 

Looking  at  the  matter  in  this  point  of  view,  the  des- 
tmction  of  insectivoroas  birds  has  in  some  cases  been 
eonaidered  as  productive  of  serious  mischief.  One  strik- 
ing instance  we  distinctly  recollect,  though  we  cannot 
it  tbb  moment  turn  to  the  book  in  which  it  is  recwded. 
The  numbers  of  the  crows  or  rooks  of  North  America 
ivere  io  consequence  of  state  rewards  for  their  destruc- 
tion, so  much  diminished,  and  the  increase  of  insects  so 
great,  is  to  induce  the  state  to  announce  a  counter  re- 
ward  for  the  protection  of  the  crows.  Such  rewards  are 
common  in  America ;  and  from  a  document  given  by 
Wilson,  respecting  a  proposal  made  in  Delaware  "  for 
haoishing  or  destroying  the  crows,"  it  appears  that  the 
nioney  thus  expended  sometimes  amounts  to  no  incon- 
BidenilUe  sum.  The  document  concludes  by  saying, 
"the  sum  of  five  hundred  dollars  being  thus  required, 
the  eommittee  beg  leave  to  address  the  farmers  and 
others  of  Newcastle  county  and  elsewhere  on  the  sub- 
ject .^ 

Fio'n  its  sometimes  eating  grain   and  other  seeds, 

"the  rook,"  says  Selby,"  has  erroneously  been  viewed 

in  the  lif^t  of  an  enemy  by  most  husbandmen  ;  and  in 

c^renldistncts  attempts  have  been  made  either  to  banish 

it,  or  to  extirpate  the  breed.     But  wherever  this  mea- 

^n  hss  been  carried  into  effect,  the  most  serious  irgury 

to  the  com  and  other  crops  has  invariably  followed,  from 

^  onehecked  devastations  of  the  grub  and  caterpillar. 

^nperience  is  the  sure  test  of  utility,  a  change  of  con- 

^  has  in  consequence  been  partiaJly  adopted ;  and 

*uie  &nnerB  now  find  the  encouragement  of  the  breed 

^nnbto  be  greatly  to  their  interest,  in  freeing  their 

1^  from  the  grub  of  the  cockchafer,  an  insect  very 

*j'^>^^  in  many  of  the  southern  counties.    In  Nor- 

^^^'B^rttnd  I  have  witnessed  its  usefulness  in  feeding 

^^  hfTc  of  the  insect  commonly  known  by  the  name 

^Hvry  Long.legs,  which  is  particularly  destructive  to 

"*  rwto  of  grftin  and  young  clovers." 

«  iw  on  similar  grounds  been  contended,  that  the 


and  vigorous  ;  those,  on  the  other  hand,  that 
have  been  delayed  till  the  midst  of  summer, 
are  more  feeble  and  tender,  and  sometimes  in- 
capable of  sustaining  the  rigours  of  the  ensu- 
ing winter.  Birds  themselves  seem  sensible 
of  this  difference,  and  endeavour  to  produce 
early  in  the  spring.  If,  however,  their  efforts 
are  obstructed  by  having  their  nests  robbed, 
or  some  similar  accident,  they  still  perse- 
vere in  their  efforts  for  a  progeny ;  and  it 
often  happens  that  some  are  thus  retarded  till 
the  midst  of  winter.  What  number  of  eggs 
any  bird  can  lay  in  the  course  of  a  season  is 
not  ascertained  ;  but  this  is  true,  that  such  as 
would  have  laid  but  two  or  three  at  the  most, 
if  their  nests  be  robbed,  or  their  eggs  stolen, 
will  lay  above  ten  or  twelve.  A  common 
hen,  if  moderately  fed,  will  lay  above  a  hundred 
from  the  beginning  of  spring  to  the  latter  end 
of  autumn.  In  general,  however,  it  obtains, 
that  the  smallest  and  weakest  animals  are  the 
most  prolific,  while  the  strong  and  rapacious 
are  abridged  by  sterility.  Thus,  such  kinds 
as  are  easily  destroyed,  are  as  readily  repair- 
ed ;  and  Nature,  where  she  has  denied  the 

great  number  of  birds  caught  by  bird-catchers,  particU' 
larly  in  the  vicinity  of  London,  has  been  productive  of 
much  injury  to  gardens  and  orchards.     So  serious  has 
this  evil  appeared  to  some,  that  it  has  even  been  pro. 
posed  to  have  an  act  of  parliament  prohibiting  bird- 
catchers  from  exercising  their  art  witliin  twenty  miles 
of  the  metropolis;  and  also  prohibiting  wild  birds  of  any 
kind  from  being  shot  or  othem'Ise  caught  or  destroyed 
within  this  distance,  under  certain  pen  Jties.     It  is  very 
clear,  however,  that  such  an  act  could  never  be  carried ; 
and  though  it  nt^kt  be  advintageous  to  gardens,  orchards, 
and  farms,  yet  the  attacks  which  the  same  birds  make 
on  fruit  would  probably  be  an  equivalent  counterbalance. 
In  the  case  of  swallows,  on  the  other  handi  it  has 
been  well  remarked  by  an  excellent  naturalist  (the  Rev. 
W,  T.  Bree,)  that  they  are  to  us  quite  inofiensive,  while 
"  the  beneficial  services  they  perform  for  us,  by  clearing 
the  air  of  innumerable  insects,  ought  to  render  them 
sacred  and  secure  them  from  our  molestation.   Without 
their  friendly  aid  the  atmoq>here  we   live  in,  would 
scarcely  be  habitable  by  man  :  they  feed  entirely  on  in- 
sects, which  if  not  kept  under  by  their  means,  would 
swarm  and  torment  us  like  another  Egyptian  plague. 
The  immense  quantity  of  flies  destroyed  in  a  short  sjiace 
of  time  by  one  individual  bird  is  scarcely  to  be  credited 
by  those  who  have  not  had  actual  experience  of  the  fact." 
He  goes  on  to  illustrate  this  from  a  swift,  which  was 
shot.     '*  It  was  in  the  breeding  season  when  the  young 
were  hatched  ;  at  which  time  the  parent  birds,  it  is  well 
known,  are  in  the  habit  of  making  little  excursions  into 
the  country  to  a  considerable  distance  from  their  breed- 
ing places,  for  the  purpose  of  collecting  flies  which  they 
bring  home  to  their  in&nt  progeny.    On  picking  up  my 
hapless  and  ill-gotten  prey,  I  observed  a  number  of  flies, 
some  mutilated,  others  scarcely  injured,  crawling  out  o| 
the  bird's  mouth;  the  throat  and  pouch  seemed  absolutely 
stuflbd  with  them,  and  an  incredible  number  was  at 
length  disgorged.     I  am  sure  I  speak  within  compass 
when  I  state  that  there  was  a  mass  of  flies,  just  caught 
by  this  single  swift,  larger  than  when  pressed  dose, 
could  conveniently  be  contained  in  the  bowl  of  an  ordin- 
ary table-spoon." — HabiU  t^f  Birds,     lAlrary  of  Kn^ 
ttriaining  KiunoleU^, 
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power  of  resistance,  has  compensated  by  the 
fertility  attending  procreation. 

Birds  in  general,  though  they  have  so  much 
to  fear  from  man  and  each  other,  are  seldom 
scared  away  from  their  usual  haunts.  Al- 
though they  be  so  perfectly  formed  for  a  wan- 
dering life,  and  are  supplied  with  powers  to 
satisfy  all  their  appetites,  though  ever  so  re- 
mote  from  the  object,  though  they  are  so  well 
fitted  for  changing  place  with  ease  and  rapi- 
dity,  yet  the  greatest  number  remain  content- 
ed in  the  districts  where  they  have  been  bred, 
and  by  no  means  exert  their  desires  in  pro- 
portion to  their  endowments.  The  rook,  if 
undisturbed,  never  desires  to  leave  his  native 
grove  ;  the  black-bird  still  frequents  its  ac- 
customed hedge  ;  and  the  red-breast,  though 
seemingly  mild,  claims  a  certain  district, 
from  which  he  seldom  moves,  but  drives  out 
every  one  of  the  same  species  from  thence 
without  pity.  They  are  excited  to  migration 
by  no  other  motives  but  those  of  fear,  cTimate, 
or  hunger.  It  must  be  from  one  of  these 
powerful  motives  that  the  birds,  which  are 
called  birds  of  passage,  every  year  forsake  us 
for  some  time,  and  make  their  regular  and 
expected  returns. 

Nothing  has  more  employed  the  curiosity 
of  mankind  than  these  annual  emigrations  ; 
and  yet  few  subjects  continue  so  much  involved 
in  darkness.  It  is  generally  believed,  that  the 
cause  of  their  retreat  from  these  parts  of  Eu- 
rope, is  either  a  scarcity  of  food  at  certain  sea- 
sons, or  the  want  of  a  secure  asylum  from  the 
persecution  of  man,  during  the  time  of  court- 
ship and  bringing  up  their  young.  Thus 
the  starling,  in  Sweden,  at  the  approach  of 
winter,  finding  subsistence  no  longer  in  that 
kingdom,  descends  every  year  into  Germany; 
and  the  hen  chaffinches  of  the  same  country 
are  seen  every  year  to  fly  through  Holland  in 
large  flocks,  to  pass  their  winter  in  a  milder 
climate.  Others,  with  a  more  daring  spirit^ 
prepare  for  journeys  that  might  intimidate 
even  human  perseverance.  Thus  the  quails, 
in  spring,  forsake  the  burning  heats  of  Africa 
for  the  milder  sun  of  Europe;  and,  when  they 
have  past  the  summer  with  us,  steer  their 
flight  back  to  enjoy  in  Egypt  the  temperate 
air,  which  then  begins  to  be  delightful.  This, 
with  them,  seems  a  preconcerted  undertaking. 
They  unite  together  in  some  open  place,  for  some 
days  before  their  departure,  and,  by  an  odd 
kind  of  chattering,  seem  to  debate  on  the  me- 
thod to  proceed.  When  their  plan  is  resolved 
upon,  they  all  take  flight  together,  and  often 
appear  in  such  numbers,  that  to  mariners  at 
sea  they  seem  like  a  cloud  that  rests  upon  the 
horizon.  The  boldest,  strongest,  and  by  far 
the  greatest  number,  make  good  their  inten. 
tion ;  but  many  there  are,  who,  not  well  ap- 
prised of  there  owa  force  for  the  undertaking, 


grow  weary  on  the  way,  and,  quite  spent  by 
the  fatigues  of  their  flight,  drop  down  into 
the  sea,  and  sometimes  upon  deck,  thus  be- 
coming an  easy  prey  to  the  mariner. 

Of  the  vast  quantity  of  water-fowl,  that  fre- 
quent our  shores,  it  is  amazing  to  reflect  how 
few  are  known  to  breed  here.  The  cause  that 
principally  urges  them  to  leave  this  country, 
seems  to  be  not  merely  the  want  of  food,  but 
the  desire  of  a  secure  retreat  Our  country  is 
too  populous  for  birds  so  shy  and  timid  as  the 
greatest  number  of  these  are.  When  great 
part  of  our  island  was  a  mere  waste,  an  un- 
cultivated tract  of  woods  and  marshes,  many 
species  of  birds  which  now  migrate  remained 
with  us  throughout  the  year.  The  great  he- 
ron and  the  crane,  that  have  how  forsaken 
this  country,  in  former  times  bred  familiarly 
in  our  marshes,  and  seemed  to  animate  our 
fens.  Their  nests,  like  those  of  most  cloven- 
footed  water-fowl,  were  built  on  the  ground, 
and  exposed  to  every  invader.  But  as  rural 
economy  increased,  these  animals  were  more 
and  more  disturbed.  Before  they  had  little  to 
fear,  as  the  surrounding  marsh  defended  them 
from  all  the  carnivorous  quadrupeds,  and  their 
own  strength  from  birds  of  prey ;  but  upon  the 
intrusion  of  man,  and  by  a  long  series  of 
alarms,  they  have  at  length  been  obliged  ta 
seek,  during  the  summer,  some  lonely  habita- 
tion, at  a  safe  distance  from  every  destroyer. 

Of  the  numerous  tribes  of  the  duck  kind, 
we  know  of  no  more  than  Ave  that  breed 
here;  the  tame  swan,  the  tame  goose,  the 
sheldrake,  the  eider  duck,  and  a  few  of  the 
wild  ducks.  The  rest  contribute  to  form  that 
amazing  multitude  of  water  fowl  which  annu- 
ally repair  to  the  dreary  lakes  and  deserts  of 
Lapland  from  the  more  southern  countries  of 
Europe.  In  those  extensive  and  solitary  re- 
treats, they  perform  the  duties  of  incubation 
and  nutrition  in  full  security.  There  are  few 
of  this  kind  that  may  not  be  traced  to  the  nor- 
thern deserts,  to  countries  of  lakes,  rivers, 
swamps,  and  mountains,  covered  with  thick 
and  gloomy  forests,  that  afford  shelter  during 
summer  to  the  timid  animals,  who  live  there 
in  undisturbed  security.  In  those  regions, 
from  the  thickness  of  the  forests,  the  ground 
remains  moist  and  penetrable  during  the  sum- 
mer season;  the  woodcock,  the  snipe,  and 
other  slender-billed  birds,  can  there  feed  at 
ease ;  while  the  web- footed  birds  find  more 
than  sufficient  plenty  of  food  from  the  number 
of  insects,  which  swarm  there  to  an  incredible 
degree.  The  days  there  are  long  ;  and  the 
beautiful  meteorous  nights  afford  them  every 
opportunity  of  collecting  so  minute  a  food« 
which  is  probably  of  all  others  the  most  grate* 
fuL  We  are  not  to  be  astonished,  therefore, 
at  the  amazing  numbers  of  fowl  that  descend 
from  these  regions  at  the  approach  of  winter; 
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numbers  to  which  the  army  of  Xerxes  was 
but  trifling  in  comparison ;  and  which  Linnaeus 
has  observed  fur  eight  whole  days  and  nights 
to  cover  the  surface  of  the  river  Calix. 

This  migration  from  the  north  usually  be- 
g;ins  in  September,  when  they  quit  their  re- 
treats,  and  disperse  themselves  over  all  the 
southern  parts  of  Europe.  It  is  not  unplea- 
sing  to  observe  the  order  of  their  flight ;  they 
geoerally  range  themselves  in  a  long  line,  or 
thej  sometimes  make  their  march  angularly, 
two  lines  uniting  in  the  centre  like  the  letter 
V  reversed.  The  bird  which  leads  at  the 
point  seems  to  cleave  the  air,  to  facilitate  the 
passage  for  those  which  are  to  follow.  When 
fatigued  with  this  laborious  station ,  it  falls 
back  into  one  of  the  wings  of  the  file,  while 
another  takes  its  place.  With  us  they  make 
their  appearance  about  the  beginning  of  Oc- 
tober, circulate  first  round  our  shores,  and, 
when  compelled  by  severe  frost,  betake  them- 
lelves  to  our  lakes  and  rivers.  Some,  indeed, 
of  the  web-footed  fowl,  of  hardier  constitutions 
than  the  rest,  abide  the  rigours  of  their  nor- 
them  climate  the  whole  winter ;  but  when  the 
cold  reigns  there  with  more  than  usual  sever- 
ity, they  are  obliged  to  seek  for  more  south, 
ern  skies.  They  then  repair  with  the  rest  for 
shelter  to  these  kingdoms ;  so  that  the  diver, 
the  wild  swan,  and  the  swallow-tailed  sheld- 
rake, visit  our  coasts  but  seldom,  and  that  only 
»hen  compelled  by  the  severity  of  their  win- 
ters at  home.' 

^  The  &cts  which  are  known  relative  to  the  migration 
flf  birds  are  very  corioiu,  and  yet  leave  a  vast  field  for 
l4ter<stiog  observation.  Some  birds  regularly  return,  after 
a  certain  abeenee,  not  only  to  the  same  country,  but  to  the 
itma  apot  wbero  they  built  their  nests  before,  or  where 
they  were  bred.     Many  storks,  which  become  half  tame 
in  Gennsny,   have   been  marked,   and   found  to  re- 
tora  regolariy  to  their  old  nests,  built  on  a  wheel,  which 
the  peasants  of  that  country,  pariictilarly  In  the  north, 
piMe,  for  that  purpose,  on  the  comer  of  the  rooA  of  their 
^^asti.    The  same  is  related   of  swallows,  and   other 
birds  of  passage.     Other  birds  do  not  return  to  a  partlcu- 
Ur  country,  but  travel,  according  to  circumstances,  from 
OM  to  imkher.     Among  the  former  are  some  which  re- 
mahi  m  the  coontry  of  their  nativity  only  as  long  as  is 
neccsniy  to  breed  and  bring  up  their  young ;  others  are 
»*«nt  but  for  a  very  short  time.     The  loriot  remains 
but  three  months  in  the  middle  regions  of  Europe,  whilst 
the  itriL  is  absent  but  for  a  very  short  time.    Mr  Brehm, 
»  Gcraao,  hu  collected  many  Interesting  facts  respect- 
ing the  birds  of  passage.     Generally  speaking,  they  are 
<fetenniiMd  as  to  the  place  where  they  buikl  their  nests, 
^  the  means  of  subsistence  which  they  find,  as,  for  in- 
'^'''^1  the  grosbeak,  goldfinch,  pigeons,  cranes,  land. 
J»fli.  levers]  species  of  herons,  woodcock,  geese,  ducks. 
In  1819,  the  fruit  of  the  pine-tree  being  scarce  fai  the 
n«^  «f  Europe,  whilst  it  was  very  abundant  in  the  cen. 
1^1  pvti,  large  numbers  of  the  crossbill,  which  chiefly 
fl»o  apon  this  food,  were  found  In  the  latter  regions. 

"ttnters,  and  other  people  living  much  in  the  open 
v,  knew  that  certain  birds  do  not  migrate,  except  on 
*•  "Pprosch  of  a  severe  winter.  How  are  these  birds 
m  to  migrate  at  such  seasons  ?  The  general  and  easy 
'**«'  b^  by  instinct.     But  what  is  instinct  ?     Cer. 


It  has  been  often  a  subject  uf  astonishment, 
how  animals,  to  all  appearance  so  dull  and 
irrational,  should  perform  such  long  journeys, 
should  know  whither  to  steer,  and  when  to 

tainly  we  cannot  mean,  by  this  term,  a  constant  direct 
interposition  of  Providence,  which  drives  the  birds  away 
because  a  severe  winter  is  coming  on.  Instinct,  whaU 
ever  it  may  be,  must  be  guided  by  general  laws.  In 
what  way,  boweTsr,  the  birds  are  led  to  guard  against 
the  severity  of  the  approaching  season,  whether  by  pecu- 
liar sensibility  to  the  causes  from  which  its  severity  will 
proceed,  or  in  other  ways,  we  know  not.  It  has  been 
maintained  that  much  of  the  conduct  of  animals  neces- 
sarily  implies  reflection.  The  vicissitudes  of  the  atmos- 
phere, on  tlie  arrival  of  the  migrating  time,  liave  also  a 
great  influence  upon  them.  Most  birds  perform  their 
migration  during  the  night;  some  species,  however,  by 
day.  Others  stop  not,  either  by  day  or  night.  To  the 
class  which  fly  by  day  belong  the  binis  of  prey  which  ob- 
tain their  food  by  day— the  crow,  pie,  titmouse,  wren, 
woodpecker,  chaffinch,  goldfinch,  lark,  swallow,  and 
some  others.  Those  which  travel  by  night  are  the  owl, 
blackbird,  &c.,  and  a  great  number  of  aquatic  birds. 
Those  which  stop  not>  day  or  night,  are  the  heron,  wag- 
tail, yellow-liammer,  plover,  stork,  crane,  wildgoose, 
swan,  it  is  very  remarkable,  that  individuals  of  those 
species  which  travel  day  and  night,  and  which,  by  soma 
cause,  are  prevented  from  migrating,  remain,  during  all 
the  time  of  the  migration  of  their  species,  awake,  and 
only  occupy  themselves  with  taking  food.  These  birds 
like  particularly  to  travel  In  bright  moonlight. 

Many  birds  obtain  their  food  on  the  wing.  The 
swallows,  traversing  the  sea,  catch  insects,  and  fisiiiug 
birds  catch  fish,  whilst  they  continue  their  journey.  11 
the  titmouse,  wren,  woodpecker,  and  pie,  rest  for  some 
time  on  the  branches  of  trees,  they  soon  resume  their 
flight,  after  having  fed.  Those  biids  which  habltuaUy 
alight  on  spots  wliere  tlMy  fitad  nourishment  in  abun. 
dance,  never  remain  longer  than  two  days  in  succession, 
if  nothing  opposes  the  continuance  of  their  flight.  It  Is 
a  curious  fairt  that  at  these  times  many  birds  utter  cries 
such  as  they  are  never  lieard  to  make  at  any  other  time. 
Unless  obliged  by  fogs  to  keep  near  the  ground,  birds 
generally  fly  very  high  daring  their  migration.  Of  all 
migrating  birds,  the  cranes  are  perhaps  the  most  remark- 
able. They  seem  to  be  most  endowed  with  foresight. 
They  call  each  other  by  certain  cries,  several  days  be- 
fore they  depart,  assemble,  and  make  a  great  noise,  as  if 
consulting ;  after  which,  they  range  themselves  in  two 
lines,  forming  an  angle,  at  the  vertex  of  which  is  the 
leader,  who  appears  to  exercise  authority  and  give  or- 
ders, for  instance,  to  form  a  circle  in  a  tempest,  or  to 
be  watchful  if  eagles  approach,  &c. ;  he  also  gives  the 
sign  to  descend  and  take  food.  If  he  is  tired,  be  places 
himself  at  the  end  of  the  line,  and  the  bird  next  behind 
him  takes  his  place.  They  utter,  during  the  night, 
more  piercing  cries  than  during  the  day,  and  it  seems  as 
if  orders  and  answers  were  given.  Wild  geese  and 
ducks  travel  in  a  similar  way.  To  enable  birds  to  fly 
with  ease,  and  to  continue  long  on  the  wing,  they  must 
fly  against  the  wind,  in  which  respect  flying  is  directly 
opposite  to  sailing.  Sportsmen  are  well  acquainted 
with  this  fact.  If  the  wind  is  unfiivourable  for  a  time, 
the  migration  is  retarded,  yet  never  entirely  given  up, 
only  the  birds  arrive  much  leaner,  being  fittigued  by 
their  eflbrts.  It  Is  astonishing  how  tender  birds,  as  the 
linget,  for  instance,  set  out  from  the  extremity  of  Nor- 
way, and  brave  a  long  journey  even  over  the  ocean. 
The  quails,  which  are  heavy  in  their  flight,  wait  on  the 
shores  of  tlie  Mediterranean,  often  a  long  time,  for  a  fa- 
vourable  wind,  of  which  they  immediately  avail  them, 
selves,  halting  on  all  the  islands.  If  the  wind  suddenly 
changes,  many  are  drowned  in  the  sea. 
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let  out  upon  such  a  great  undertaking.  It  is 
probable  that  the  same  instinct  which  governs 
all  their  other  actions  operates  also  here. 
They  rather  follow  the  weather  than  the  coun- 
try;  they  steer  only  from  colder  or  warmer 
climates  into  those  of  an  opposite  nature ;  and 
finding  the  variations  of  the  air  as  they  pro. 
ceed  in  their  favour,  go  on  till  they  find  land 
to  repose  on.  It  cannot  be  supposed  that 
they  have  any  memory  of  the  country  where 
they  might'  have  spent  a  former  winter ;  it 
cannot  be  supposed  that  they  see  the  country  to 
which  they  travel,  from  their  height  in  the 
air ;  since,  though  they  mounted  for  miles, 
the  convexity  of  the  globe  would  intercept 
their  view  ;  it  must  therefore  only  be,  that 
they  go  on  as  they  continue  to  perceive  the 
atmosphere  more  suitable  to  their  present 
wants  and  dispositions. 

All  this  seems  to  be  pretty  plain :  but 
there  is  a  circumstance  attending  the  migra- 
tion of  swallows  which  wraps  this  subject  in 
great  obscurity.  It  is  agreed  on  all  bands, 
that  they  are  seen  in  migrating  into  warmer 
climates,  and  that  in  amazing  numbers,  at  the 
approach  of  the  European  winter.  Their  re- 
turn into  Europe  is  also  as  well  attested  about 
the  beginning  of  summer;  but  we  have  ano- 
ther account,  which  serves  to  prove  that  num- 
bers of  them  continue  torpid  here  during  the 
winter,  and  like  bats,  make  their  retreat  into 
old  walls,  the  hollow  of  trees,  or  even  sink  into 
the  deepest  lakes,  and  find  security  for  the 
winter  season  by  remaining  there  in  clusters 


White  has  remarked,  ia  his  Natural  History  of  Sel- 
boroe,  that  little  stress  may  be  laid  on  the  difficulty  and 
hazard  that  birds  must  run  in  their  migrations,  by  rea- 
son of  vast  oceans,  cross  winds,  &c.,  because,  says  he,  if 
we  reflect,  a  bird  may  travel  from  England  to  the  eqn- 
ator  without  launching  out  or  exposing  itself  to  bound- 
less seas,  and  that  by  crossing  the  British  Channel  at 
Dover  and  the  Mediterranean  at  Gibraltar;  thus  select- 
ing the  narrowest  points  of  passage.  It  is,  however, 
cerUin  that  migrating  birds  in  their  flight  are  often  sub- 
ject both  to  disasters  and  considerable  &tigue.  This  in. 
deed  has  been  insUnced  by  the  settling  of  binls  in  an 
exhausted  state  on  the  rigging  and  decks  of  vessels  at 
sea.  Certain  birds,  as  the  moorhen,  rail,  &c.,  being 
unable  to  fly  for  any  considerable  distance,  travel  partly 
on  foot  Some  even  (as  the  great  auk  or  penguin,  diver, 
and  guillemot)  migrate  by  water.  Ornithologists  have 
observed,  that,  in  Europe,  birds  migrate  in  autumn  to 
the  south-west,  and  In  spring  towards  the  north-east; 
yet  the  courses  of  rivers  and  chains  of  mountains  exer. 
else  considerable  influence  on  the  direction  of  their 
flight.  It  is  remarkable,  also^  that  the  young  of  certain 
species  do  not  make  the  same  journey  as  tlie  old  birds; 
they  go  more  to  the  south,  so  that  it  is  very  common  to 
And,  in  the  south  of  Europe,  only  the  young  birds  of  a 
certain  species,  whilst  the  older  ones  remain  more  to  the 
north.  In  other  species,  the  females  go  farther  south. 
It  was  formerly  believed  that  the  birds  of  the  tropical 
regions  never  migrate,  and  that  they  never  pass  tlie  line; 
but  Humboldt  has  shown  that  this  is  not  the  case.  He 
observed,  moreover,  that  the  migration  there  took  place 
frith  the  periodical  rise  of  rivers. 


at  the  bottom.  However  this  latter  circum- 
stance may  be,  their  retreat  into  old  walls  is 
too  well  authenticated  to  remain  a  doubt  at 
present  The  difficulty,  therefore,  is  to  ac- 
count for  this  ditiierence  in  these  animals  thus 
variously  preparing  to  encounter  the  winter. 
It  was  supposed  that  in  some  of  them  the 
blood  might  lose  its  motion  by  the  cold,  and 
that  thus  they  were  rendered  torpid  by  the  se- 
verity of  the  season ;  but  Mr  Bufibn  having 
placed  many  of  this  tribe  in  an  ice-house, 
found  that  the  same  cold  by  which  their  blood 
was  congealed  was  fatal  to  the  animal ;  it  re- 
mains, therefore,  a  doubt  to  this  hour,  whether 
there  may  not  be  a  species  of  swallows  to  all 
external  appearance  like  the  rest,  but  differ- 
ently formed  within,  so  as  to  fit  them  for  a 
state  of  insensibility  during  the  winter  here. 
It  was  suggested,  indeed,  that  the  swallows 
found  thus  torpid,  were  such  only  as  were  too 
weak  to  undertake  the  migration,  or  were 
hatched  too  late  to  join  the  general  convoy ; 
but  it  was  upon  these  that  Mr  fiuffon  tried 
his  experiment;  it  was  these  that  died  imder 
the  operation. 

Thus  there  are  some  birds  which  by  mi- 
grating make  an  habitation  of  every  part  of 
the  earth ;  but  in  general  every  climate  has 
birds  peculiar  to  itself.  The  feathered  inha- 
bitants of  the  temperate  zone  are  but  little  re- 
markable for  the  beauty  of  their  plumage; 
but  then  the  smaller  kinds  make  up  for  this 
defect  by  the  melody  of  their  voices.  The 
birds  of  the  torrid  zone  are  very  bright  and 
vivid  in  their  colours  ;  but  they  have  scream- 
ing voices,  or  are  totally  silent.  The  frigid 
zone,  on  the  other  hand»  where  the  seas 
abound  with  fish,  are  stocked  with  birds  of  the 
aquatic  kind,  in  much  greater  plenty  than  in 
Europe  ;  and  these  are  generally  clothed  with 
a  warmer  coat  of  feathers ;  or  they  have  large 
quantities  of  fat  lying  underneath  the  skin, 
which  serves  to  defend  them  from  the  rigours 
of  the  climate. 

In  all  countries,  however,  birds  are  a  more 
long-lived  class  of  animals  than  the  quadru- 
peds or  insects  of  the  same  climate.  The  life 
of  man  himself  is  but  short,  when  compared  to 
what  some  of  them  enjoy.  It  is  said  that 
swans  have  been  known  to  live  three  hundred 
years ;  geese  are  often  seen  to  live  fourscore  ; 
while  linnets  and  other  little  birds,  though 
imprisoned  in  cages,  are  often  found  to  reach 
fourteen  or  fifteen.  How  birds,  whose  age  of 
perfection  is  much  more  early  than  that  ot 
quadrupeds,  should  yet  live  comparatively  so 
much  longer,  is  not  easily  to  be  accounted  for ; 
perhaps,  as  their  bones  are  lighter,  and  more 
porous,  than  those  of  quadrupeds,  there  are 
fewer  obstructions  in  the  animal  machine;  and 
Nature,  thus  finding  more  room  for  the  opera- 
tions of  life,  is  carried  on  to  a  i^^reater  extent 
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All  birds  in  general  are  less  than  quadra- 
pads ;  that  is^  the  greatest  of  one  class  far  sur- 
pass the  greatest  of  the  other  in  magnitude. 
The  ostrichy  which  is  the  greatest  of  birds, 
bears  no  proportion  to  the  elephant ;  and  the 
smallest  humming-bird,  which  is  the  least  of 
the  class,  is  still  far  more  minute  than  the 
moose.  In  these  the  extremities  of  nature  are 
plainly  discernible ;  and  in  forming  them  she 
appears  to  have  been  doubtful  in  her  opera- 
tions: tbe  ostrich,  seemingly  covered  with 
bair,  and  incapable  of  flight,  making  near  ap- 
proacbes  to  the  quadruped  class;  while  the 
humming  bird,  of  the  size  of  an  humble-bee, 
and  with  a  fluttering  motion,  seems  nearly 
allied  to  the  insect 

These  extremities  of  this  class  are  rather 
objects  of  human  curiosity  than  utility :  it  is 
tbe  middle  order  of  birds  which  man  has 
taken  care  to  propagate  and  maintain.  Of 
those  which  he  has  taken  under  his  protection, 
and  which  administer  to  his  pleasures  or  ne- 
cessities, the  greatest  number  seem  creatures 
of  his  formation.  The  variety  of  climate  to 
which  be  consigns  them,  the  food  with  which 
he  sapplies  them,  and  the  purposes  for  which 
he  employs  them,  produce  amazing  varieties, 
both  in  their  colours,  shape,  magnitude,  and 
the  taste  of  their  flesh.  Wild  birds  are,  for 
the  most  part,  of  the  same  magnitude  and 
shape ;  they  still  keep  the  prints  of  primeval 
nature  strong  upon  them,  except  in  a  few ; 
they  generally  maintain  their  very  colour: 
bat  it  is  otherwise  with  domestic  animals ; 
they  change  at  the  will  of  man-^K)f  the  tame 
pigeon,  for  instance,  it  is  said  they  can  be 
bred  to  a  feather. 

As  we  are  thus  capable  of  influencing  their 
form  and  colour,  so  also  is  it  frequent  to  see 
equal  instances  of  our  influencing  their  habi- 
tades,  appetites,  and  passions.  The  cock,  for 
instance,  is  artificially  formed  into  that  cour. 
age  and  activity  which  he  is  seen  to  possess ; 
and  many  birds  testify  a  strong  attachment  to 
the  band  that  feeds  them ;  how  far  they  are 
capable  of  instruction,  is  manifest  to  those  that 
hare  the  care  of  hawks.  But  a  still  more 
surprising  instance  of  this  was  seen  some  time 
^  in  London :  a  canary  bird  was  taught  to 
pick  up  the  letters  of  the  alphabet,  at  the 
word  of  command,  so  as  to  spell  any  person  s 
B^me  in  company ;  and  this  the  little  animal 
^^d  by  motions  from  its  master,  which  were 
Imperceptible  to  every  other  spectator.  Upon 
^e  whole,  however,  they  are  inferior  to  quad- 
^peda  in  docility ;  and  seem  more  mechani- 
^y  impelled  l^  all  the  power  of  instinct 
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CHAP.  III. 

OF  THB  mviSION  OF  BIRDS. 

Though  birds  are  fitted  for  sporting  in  the  air, 
yet  as  they  find  their  food  upon  the  surface  of 
the  earth,  there  seems  a  variety  equal  to  the 
different  aliments  with  which  it  tends  to  sup- 
ply  them.  The  flat  and  burning  desert,  the 
rocky  0110",  the  extensive  fen,  the  stormy  ocean, 
as  well  as  the  pleasing  landscape,  have  all 
their  peculiar  inhabitants.  Tbe  most  obvious 
distinction  therefore  of  birds,  is  into  those  that 
live  by  land  and  those  that  live  by  water; 
or,  in  other  words,  into  land  birda^  and  vmter 
fowl. 

It  is  no  difficult  matter  to  distinguish  land 
from  water  fowl,  by  the  legs  and  toes.  All 
land  birds  have  their  toes  divided  without  any 
membrane  or  web  between  them ;  and  their 
legs  and  feet  serve  them  for  the  purposes  of 
running,  grasping,  or  climbing.  On  the 
other  hand,  water  fowl  have  their  legs  and 
feet  formed  for  the  purposes  of  wading  in 
water,  or  swimming  on  its  surface.  In  those 
that  wade,  the  legs  are  usually  long  and 
naked ;  in  those  that  swim,  the  toes  are  web- 
bed together,  as  we  see  in  the  feet  of  a  goose^ 
which  serve,  like  oars,  to  drive  them  forward 
with  greater  velocity.  The  formation  there- 
fore, of  land  and  water  fowl,  is  as  distinct  as 
their  habits ;  and  Nature  herself  seems  to  of- 
fer us  this  obvious  distribution,  in  methodizing 
animals  of  the  feathered  creation. 

However,  a  distinction  so  comprehensive 
goes  but  a  short  way  in  illustrating  the  difier- 
ent  tribes  of  so  numerous  a  class.  The  num- 
ber of  birds  already  known,  amomits  to  above 
eight  hundred ;'  and  every  person  who  turns 
his  mind  to  these  kinds  of  pursuits,  is  every 
day  adding  to  the  catalogue.  It  is  not 
enough,  therefore,  to  be  able  to  distinguish  a 
land  from  a  water  fowl ;  much  more  is  still 
required — to  be  able  to  distinguish  the  difler- 
ent  kinds  of  birds  from  each  other;  and  even 
the  varieties  in  the  same  kind,  when  they 
happen  to  ofier.  This  certainly  is  a  work  of 
great  difficulty ;  and  perhaps  the  attainment 
will  not  repay  the  labour.  The  sensible  part 
of  mankind  will  not  withdraw  all  their  atten- 
tion  from  more  important  pursuits,  to  give  it 
entirely  up  to  what  promises  to  repay  them 
only  with  a  very  cotifined  species  of  amuse- 
ment In  my  distribution  of  birds,  therefore^ 
I  will  follow  Linnaeus  in  the  first  sketch  of 
his  system ;  and  then  leave  him,  to  follow  the 
most  natural  distinctions,  in  enumerating  the 

>  Since  Goldsmith's  time,  nearly  three  thousand  spe. 
des  of  birds  have  been  ascertained,  and  many  of  ttie 
species  have  several  Tarieties. 
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diiferent  kinds  that  admit  of  a  history,  or  re- 
quire a  description. 

Linnaeus  divides  all  birds  into  six  classes ; 
namely,  into  birds  of  the  rapacious  kifid,  birds 
of  the  pie  kind,  birds  of  the  poultry  kind,  birds 
of  the  sparrow  kind,  birds  of  the  duck  kind,  and 
birds  of  the  crane  kind.  The  four  first  com- 
prehend  the  various  kinds  of  land  birds ;  the 
two  last,  those  that  belong  to  the  water. 

Birds  of  the  rapacious  kind  constitute  that 
class  of  carnivorous  fowl  that  live  by  rapine. 
He  distinguishes  them  by  their  beak,  which 
is  hooked,  strong,  and  notched  at  the  point; 
by  their  legs,  which  are  short  and  muscular, 
and  made  for  the  purposes  of  tearing ;  by  their 
toes,  which  are  strong  and  knobbed ;  and  their 
talons,  which  are  sharp  and  crooked;  by  the 
make  of  their  body,  which  is  muscular;  and 
their  flesh,  which  is  impure:  nor  are  they 
less  known  by  their  food,  which  consists  en. 
tirely  of  flesh;  their  stomach,  which  is  mem. 
branous ;  and  their  manners,  which  are  fierce 
and  cruel- 
Birds  of  the  pie  kind  have  the  bill  diflering 
from  the  former:  as  in  those  it  resembles  a 
hook,  destined  for  tearing  to  pieces;  in  these 
it  resembles  a  wedge,  fitted  for  the  purpose  of 
cleaving.  Their  legs  are  formed  short  and 
strong,  for  walking;  their  body  is  slender  and 
impure,  and  their  food  miscellaneous.  They 
nestle  in  trees ;  and  the  male  feeds  the  female 
during  the  time  of  incubation. 

Birds  of  the  poultry  kind  have  the  bill  a 
little  convex,  for  the  purposes  of  gathering 
their  food.  The  upper  chap  hangs  over  the 
lower;  their  bodies  are  fat  and  muscular,  and 
their  flesh  white  and  pure.  They  live  upon 
grain,  which  is  moistened  in  the  crop.  They 
make  their  nest  on  the  ground,  without  art; 
they  lay  many  eggs,  and  use  promiscuous 
venery. 

Birds  of  the  sparrow  kind  comprehend  all 
that  beautiful  and  vocal  class  that  adorn  our 
fields  and  groves,  and  gratify  every  sense  in 
its  turn.  Their  bills  may  be  compared  to  a 
forceps  that  catches  hold ;  their  legs  are  formed 
for  hopping  along;  their  bodies  are  tender; 
pure  in  such  as  feed  upon  grain,  impure  in 
such  as  live  upon  insects.  They  live  chiefly 
in  trees;  their  nests  are  artificially  made,  and 
their  amours  are  observed  with  connubial 
fidelity. 

Birds  of  the  duck  kind  use  their  bill  as  a 
kind  of  strainer  to  their  food;  it  is  smooth, 
covered  with  a  skin,  and  nervous  at  the  point. 
Their  legs  are  short,  and  their  feet  formed  for 
swimming,  the  toes  being  webbed  together. 
Their  body  is  fat,  inclined  to  rancidity.  They 
live  in  waters,  and  chiefly  build  their  nests 
upon  land. 

With  respect  to  the  order  of  birds  that  be- 
long to  the  waters,  those  of  the  crane  kind  have 


the  bill  formed  for  the  purposes  of  searching 
and  examining  the  bottom  of  pools ;  their  legs 
are  long,  and  formed  for  wading ;  their  toes 
are  not  webbed  ;  their  thighs  are  half  naked  ; 
their  body  is  slender,  and  covered  with  a  very 
thin  skin  :  their  tail  is  short,  and  their  flesh 
savoury.  They  live  in  lakes  upon  animals, 
and  they  chiefly  build  their  nests  upon  the 
ground. 

Such  is  the  division  of  Linnaeus  with  res- 
pect to  this  class  of  animals ;  and,  at  first 
sight,  it  appears  natural  and  comprehensiye. 
But  we  must  not  be  deceived  by  appearances  : 
the  student,  who  should  imagine  he  was  mak- 
ing a  progress  in  the  history  of  Nature,  while 
he  was  only  thus  making  arbitrary  distribu. 
tions,  would  be  very  much  mistaken.  Should 
he  come  to  enter  deeper  into  this  naturalist  s 
plan,  he  would  find  birds  the  most  unlike  in 
nature  thrown  together  into  the  same  class ; 
and  find  animals  joined,  that  entirely  differ  in 
climate,  in  habitudes,  in  manners,  in  shape, 
colouring,  and  size.  In  such  a  distribution, 
for  instance,  he  would  find  the  humming  bird 
and  the  raven,  the  rail  and  the  ostrich,  joined 
in  the  same  family.  If,  when  he  asked  what 
sort  of  a  creature  was  the  humming-bird,  he 
were  told  that  it  was  in  the  same  class  with 
the  carrion-crow,  would  he  not  think  himself 
imposed  upon?  In  such  a  case  the  only  way 
to  form  any  idea  of  the  animal  whose  history 
he  is  desirous  to  know,  is  to  see  it;  and  that 
curiosity  very  few  have  an  opportunity  of  gra- 
tifying. The  number  of  birds  is  so  great, 
that  it  might  exhaust  the  patience  not  only  of 
the  writer,  but  the  reader,  to  examine  them 
all:  in  the  present  confined  undertaking  it 
would^ certainly  be  impossible.  I  will,  there- 
fore, now  attach  myself  to  a  more  natural  me- 
thod ;  and  still  keeping  the  general  division 
of  Linnaeus  before  me,  enter  into  some  des- 
cription of  the  most  noted,  or  the  most  worth 
knowing. 

Under  one  or  other  class,  as  I  shall  treat 
them,  the  reader  will  probably  find  all  the 
species,  and  all  the  varieties  that  demand  his 
curiosity.  When  the  leader  of  any  tribe  is 
described,  and  its  history  knovni,  it  will  giye  a 
very  tolerable  idea  of  all  the  species  contained 
unaer  it  It  is  true,  the  reader  will  not  thus 
have  his  knowledge  ranged  under  such  pre- 
cise distinctions ;  nor  can  he  be  able  to  say 
with  such  fluency,  that  the  rail  is  of  the  os- 
trich class  ;  but  what  is  much  more  material, 
he  will  have  a  tolerable  history  of  the  bird  he 
desires  to  know,  or  at  least  of  that  which  most 
resembles  it  in  nature. 

However,  it  may  be  proper  to  appriase  the 
reader,  that  he  will  not  here  find  his  curiosity 
satisfied,  as  in  the  former  volumes,  where  we 
often  took  Mr  Bufibn  for  our  guide.  Those 
who  have  hitherto  written  the  natural  history 
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of  birdi,  have  in  general  been  contented  with 
telling  their  names,  or  describing  their  toes 
or  their  plumage.  It  must  often,  therefore, 
happen,  that  instead  of  giving  the  history  of  a 
bird,  we  must  be  content  to  entertain  the  reader 
with  merely  its  description.  I  will,  there- 
fore, divide  the  following  history  of  birds, 
with  Linnseos,  into  sax  parts ;  in  the  first  of 
which  I  will  give  such  as  Brisson  has  ranged 
among  the  rapacious  birds  ;  next  those  of  the 
pie  kind  ;  and  thus  go  on  through  the  suc- 
ceeding classes,  till  I  finish  with  those  of  the 
duck  kind.  But  before  I  enter  upon  a  syste- 
matic detail,  I  will  beg  leave  to  give  the  his- 
tory of  three  or  four  birds,  that  do  not  well 
range  in  any  system.  These,  from  their  great 
size,  are  sufficiently  distinguishable  from  the 
rest;  and  from  their  incapacity  of  flying,  lead 
a  life  a  good  deal  differing  from  the  rest  of  the 
feathered  creation.  The  birds  I  mean  are 
the  Ostrich,  the  Cassowary,  the  Emu,  the 
Dodo,  and  the  Solitaire. 


CHAP.  IV. 

THE    OSTRICH. 

(Sw  Plait  XF.  fig.  88.) 

In  beginning  with  the  feathered  tribe,  the 
first  animal  that  offers  seems  to  unite  the  class 
of  qaadrupeds  and  of  birds  in  itselil  While 
it  has  the  general  outline  and  properties  of  a 
Mrd,  yet  it  retains  many  of  the  marks  of  the 
qoadniped.  In  appearance  the  ostrich  resem. 
bles  the  camel,  and  is  almost  as  tall;  it  is 
oorered  with  a  plumage  that  resembles  hair 
mach  more  nearly  than  feathers,  and  its  in- 
ternal parts  bear  as  near  a  similitude  to  those 
of  the  quadruped,  as  of  the  bird  creation.  It 
oiay  be  considered,  therefore,  as  an  animal 
made  to  fill  up  that  chasm  in  nature  which  se- 
parates one  class  of  beings  from  another. 

The  ostrich  is  the  largest  of  all  birds.     Tra- 
vellers affirm,  that  they  are  seen  as  tall  as  a 
man  on  horseback ;  and  even  some  of  those 
that  have  been  brought  into  England  were 
above  seven  feet  high.     The  head  and  bill 
vuaewhat  resemble  those  of  a  duck  ;  and  the 
oeck  may  be  likened  to  that  of  a  swan,  but 
^t  it  is  much  longer  ;  the  legs  and  thighs 
i^^mble  those  of  a  hen ;  though  the  whole 
appearance  bears  a  strong  resemblance  to  that 
of  a  cameL     But  to  be  more  particular :  it  is 
^Buaily  seven  feet  high  from  the  top  of  the 
bead  to  the  ground ;  but  from  the  back  it  is 
<niy  ibur;  so  that  the  head  and   neck   are 
>We  thr^  feet  long.     From  the  top  of  the 
^  to  the  rump,  when  the  neck  is  stretched 
*Qtin  a  right  line,  it  is  six  feet  long,  and  the 


tail  is  about  a  foot  more.  One  of  the  wings, 
without  the  feathers,  is  a  foot  and  a  half;  and 
being  stretched  out,  with  the  feathers,  is  three 
feet 

The  plumage  is  much  alike  in  all ;  that  is, 
generally  black  and  white  ;  though  some  of 
them  are  said  to  be  gray.  The  greatest  fea- 
thers are  at  the  extremities  of  the  wings  and 
tail,  and  the  largest  are  generally  white.  The 
next  row  is  black  and  wfiite  ;  and  of  the  small 
feathers,  on  the  back  and  belly,  some  are 
white  and  others  black.  There  are  no  fea- 
thers on  the  sides,  nor  yet  on  the  thighs,  nor 
under  the  winss.  The  lower  part  of  the 
neck,  about  half  way,  is  covered  with  still 
smaller  feathers  than  those  on  the  belly  and 
back ;  and  those,  like  the  former,  also  are  of 
different  colours. 

All  these  feathers  are  of  the  same  kind^ 
and  peculiar  to  the  ostrich;  for  other  birds 
have  several  sorts,  some  of  which  are  soft  and 
downy,  and  others  hard  and  strong.  Ostrich 
feathers  are  almost  all  as  soft  as  down,  being 
utterly  unfit  to  serve  the  animal  for  flying, 
and  still  less  adapted  to  be  a  proper  defence 
against  external  injury.  The  feathers  of  other 
birds  have  the  webs  broader  on  one  side  than 
the  other,  but  those  of  the  ostrich  have  their 
shaft  exactly  in  the  middle.  The  upper  part 
of  the  head  and  neck  is  covered  wilb  a  very 
fine,  clear,  white  hair,  that  shines  like  the 
bristles  of  a  hog ;  and  in  some  places  there  are 
small  tufts  of  it,  consisting  of  about  twelve 
hairs,  which  grow  from  a  single  shaft  about 
the  thickness  of  a  pin. 

At  the  end  of  each  wing  there  is  a  kind  of 
spur,  almost  like  the  quill  of  a  porcupine.  It 
is  an  inch  lon^,  being  hollow,  and  of  a  homy 
substance.  There  are  two  of  these  on  each 
wing,  the  largest  of  which  is  at  the  extremity 
of  the  bone  of  the  wing,  and  the  other  a  foot 
lower.  The  neck  seems  to  be  more  slendei 
in  proportion  to  thAt  of  other  birds,  from  its 
not  being  furnished  with  feathers.  The  skin 
in  this  part  is  of  a  livid  flesh-colour,  which 
some  improperly  would  have  to  be  blue.  The 
bill  is  short  and  pointed,  and  two  inches  and 
a  half  at  the  beginning.  The  external  form 
of  the  eye  is  like  that  of  man,  the  upper  eye- 
lid being  adorned  with  eye-lashes,  which  are 
longer  than  those  on  the  lid  below.  The 
tongue  is  small,  very  short,  and  composed  of 
cartilages,  ligaments,  and  membranes,  inter- 
mixed with  fleshy  fibres.  In  some  it  is  about 
an  inch  lone,  and  very  thick  at  the  bottom. 
In  others  it  is  but  half  an  inch,  being  a  little 
forked  at  the  end. 

The  thighs  are  very  fleshy  and  large,  being 
covered  with  a  white  skin,  inclining  to  red- 
ness,  and  wrinkled  in  the  manner  of  a  net, 
whose  meshes  will  adroit  the  end  of  a  finger. 
Some  have  very  small  feathers  here  and  there 
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on  the  thighs ;  and  others  again  have  neither  I 
feathers  nor  wrinkles.  What  are  called  the 
legs  of  birds,  in  this  are  covered  before  with 
large  scales.  The  end  of  the  foot  is  cloven, 
and  has  two  very  large  toes,  which,  like  the 
leg,  are  covered  with  scales.  These  toes  are 
of  unequal  sizes.  The  largest,  which  is  on 
the  inside,  is  seven  inches  long,  including  the 
claw,  which  is  near  three-fourths  of  an  inch 
in  length,  and  almost  as  broad.  The  other 
toe  is  but  four  inches  long,  and  is  without  a 
claw. 

The  internal  parts  of  this  animal  are  formed 
with  no  less  surprising  peculiarity.  At  the 
top  of  the  breast,  under  the  skin,  the  fat  is 
two  inches  thick  ;  and  on  the  fore  part  of  the 
belly  it  is  as  hard  as  suet,  and  about  two 
inches  and  a  half  thick  in  some  places.  It 
has  two  distinct  stomachs.  The  6rst,  which 
is  lowermost,  in  its  natural  situation  somewhat 
resembles  the  crop  in  other  birds;  but  it  is 
considerably  larger  than  the  other  stomach, 
and  b  furnished  with  strong  muscular  fibres, 
as  well  circular  as  longitudinal.  The  second 
stomach,  or  gizzard,  has  outwardly  the  shape 
of  the  stomach  of  a  man  ;  and,  upon  openings 
is  always  found  filled  vdth  a  variety  of  dis- 
cordant substances ;  hay,  grass,  barley,  beans, 
bones,  and  stones,  some  of  which  exceed  in 
size  a  pullet's  egg.  The  kidneys  are  eight 
inches  long  and  two  broad,  and  differ  from 
those  of  other  birds  in  not  being  divided  into 
lobes.  The  heart  and  lungs  are  separated  by 
a  midriff,  as  in  quadrupeds,  and  the  parts  of 
generation  also  bear  a  very  strong  resemblance 
and  analogy. 

Such  is  the  structure  of  this  animal,  form- 
ing the  shade  that  unites  birds  and  quadru- 
peds ;  and  from  this  structure  its  habits  and 
manners  are  entirely  peculiar.  It  is  a  native 
only  of  the  torrid  regions  of  Africa,  and  has 
long  been  celebrated  by  those  who  have  had 
occasion  to  mention  the  animals  of  that  region. 
Its  flesh  is  proscribed  in  scripture  as  unfit  to 
be  eaten ;  and  most  of  the  ancient  writers  de- 
scribe it  as  well  known  in  their  times.  Like 
the  race  of  the  elephant,  it  is  transmitted 
down  without  mixture;  and  has  never  been 
known  to  breed  out  of  that  country  which 
first  produced  it.  It  seems  formed  to  live 
among  the  sandy  and  burning  deserts  of  the 
torrid  zone ;  and,  as  in  some  measure  it  owes 
its  birth  to  their  genial  influence,  so  it  seldom 
migrates  into  tracts  more  mild  or  more  fertile. 
As  that  is  the  peculiar  country  of  the  elephant, 
the  rhinoceros,  and  camel,  so  it  may  readily 
be  supposed  capable  of  affording  a  retreat  to 
the  ostrich.  They  inhabit,  from  preference, 
the  most  solitary  and  horrid  deserts,  where 
there  are  few  vegetables  to  clothe  the  surface 
of  the  earth,  and  where  the  rain  never  comes 
to  refresh  it.     The  Arabians  assert  that  the 


ostrich  never  drinks ;  and  the  place  of  its  ha 
bitation  seems  to  confirm  the  assertion.     In 
these  formidable  regions,  ostriches  are  seen  in 
large  flocks,  which  to  the  distant  spectator 
appear  like  a  regiment  of  cavalry,  and  have 
often  alarmed  a  whole  caravan.     There  is  no 
desert,  how  barren  soever,  but  what  is  capable 
of  supplying  these  animals  with  provision  ; 
they  eat  almost  every  thing ;  and  these  barren 
tracts  are  thus  doubly  grateful,  as  they  afford 
both  (bod  and  security.     The  ostrich  is,  of  all 
other  animals,  the  most  voracious.     It  will 
devour  leather,  glass,  hair,  iron,  stones,  or  any 
thing  that  is  given.     Nor  are  its  powers  of 
digestion  less  in  such  things  as  are  digestible. 
Those  substances  which  the  coats  of  the  sto- 
mach cannot  soften,  pass  whole ;  so  that  glass, 
stones,  or  iron,  are  excluded  in  the  form  in 
which  they  were  deyoured.     All  metals,  in- 
deed, which  are  swallowed  by  any  animal, 
lose  a  part  of  their  weight,  and  often  the  ex- 
tremities of  their  figure,  from  the  action  of 
the  juices  of  the  stomach  upon  their  surface. 
A  quarter  pistole,  which  was  swallowed  by  a 
dude,  lost  seven  grains  of  its  weight  in  the 
gizzard  before  it  was  voided  ;  and  it  is  proba- 
ble that  a  still  greater  diminution  of  weight 
would  happen  in  the  stomach  of  an  ostrich. 
Considered  in  this  light,  therefore,  this  ani» 
mal  may  be  said  to  digest  iron  ;  but  such  sub- 
stances seldom  remain  long  enough  in  the  sto. 
mach  of  any  animal  to  undergo  so  tedious  a 
dissolution.      However  this  be,  the  ostrich 
swallows  almost  every  thing  presented  to  it 
Whether  this  be  from  the  necessity  which 
smaller  birds  are  under  of  picking  up  eravel 
to  keep  the  coats  of  their  stomach  asunder,  or 
whether  it  be  from  a  want  of  distinguishing 
by  the  taste  what  substances  are  fit  and  what 
incapable  of  digestion ;  certain  it  is,  that  in 
the  ostrich  dissected  by  Ranby  there  appeared 
such  a  quantity  of  heterogeneous  substances, 
that  it  was  wonderful  how  any  animal  could 
digest  such  an   overcharge   of  nourishment. 
Yalisnieri  also  found  the  first  stomach  filled 
with  a  quantity  of  incongruous  substances ; 
grass,  nuts,  cords,  stones,  glass,  brass,  copper, 
iron,  tin,  lead,  and  wood ;  a  piece  of  stone 
was  found  among  the  rest  that  weighed  more 
than  a  pound.     He  saw  one  of  these  animals 
that  was  killed  by  devouring  a  quantity  of 
quick-lime.     It  would  seem  that  the  ostrich  is 
obliged  to  fill  up  the  great  capacity  of  its  sto- 
mach in  order  to  be  at  ease ;  but  that  nutri- 
tious  substances  not  occurring,  it  pours  in 
whatever  offers  to  supply  the  void. 

In  their  native  deserts,  however,  it  is  pro- 
bable they  live  chiefly  upon  vegetables,  where 
they  lead  an  inoffensive  and  social  life  ;  the 
malC)  as  Thevenot  assures  us,  assorting  with 
the  female  with  connubial  fidelity.  They 
are  said  to  be  very  much  inclined  to  venery  i 
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ind  the  make  of  the  parts  in  both  sexei  seems 
to  ooofirm  the  report  It  is  probable  also  they 
copulate  y  like  other  birds,  by  compression ; 
and  they  lay  very  large  eggs,  some  of  them 
being  abore  five  inches  in  diameter,  and  weigh- 
log  above  fifteen  pounds.  These  eggs  have  a 
rery  hard  shell,  somewhat  resembling  those  of 
the  crocodile,  except  that  those  of  the  latter 
are  less  and  rounder.' 

The  season  for  laying  depends  on  the  climate 
where  the  animal  is  bred.  In  the  northern 
puts  of  Africa,  this  season  is  about  the  begin. 
ning  of  July :  in  the  south, it  is  about  the  latter 
end  of  December.  These  birds  are  very  pro- 
lific, and  lay  generally  from  forty  to  fifty  eggs 
it  ooe  clutch.  It  has  been  commonly  reported 
that  the  female  deposits  them  in  Uie  sand ; 
and,  covering  them  up,  leaves  them  to  be 
batched  by  £e  heat  of  the  climate,  and  then 
nermits  the  young  to  shift  for  themselves. 
Very  little  of  this,  iiowever,  is  true  :  no  bird 
has  a  stronger  affection  for  her  young  than  the 
ostrich,  and  none  watches  her  eggs  with  greater 
assiduity.  It  happens,  indeed,  in  those  hot 
climates,  that  there  is  less  necessity  for  the 
oontinaal  incubation  of  the  female  ;  and  she 
more  frequently  leaves  her  eggs,  which  are 
in  no  fear  of  being  chilled  by  the  weather  ; 
but  though  she  sometimes  forsakes  them  by 

*  The  male  ostrich  of  Sooth  Africa  (says  tlie  late  Mr 
rhoniis  Pringle)  at  the  time  of  breeding  usually  associ- 
>tes  to  himself  from  two  to  six  females.    The  hens  lay 
•U  their  eggs  together  in  odo  nest;  the  nest  iMing  merely 
ft  dallow  caiity  scraped  in  the  ground,  of  such  dimen- 
Boas  u  to  be  eonreniently  covered  by  one  of  these  gi- 
poiit  birds  in  incubation.     A  most  ingenious  device  is 
enployed  to  save  sp%ce,  and  give  at  the  same  time  to  all 
^  tfp  their  doe  share  of  warmtli.    The  eggs  are  made 
io  stand  each  with  the  narrow  end  on  the  bottom  of  the 
oat  and  the  broad  end  upwards  ;  and  the  earth  which 
^  been  scraped  out  to  form  the  cavity  is  employed  to 
onfiDe  the  outer  circle,  and  keep  the  whole  in  the  proper 
position.    The  hens  relieve  each  other  in  the  office  of 
incubation  daring  the  day,  and  the  male  takes  his  turn 
ht  night,  when  his  superior  strength  is  required  to  pro- 
tect the  eggs  or  the  new-fledged  young  from  the  jadcalls, 
tiger-cats,  and  other  enemies.  Some  of  these  animals,  it  is 
Aid,  are  not  onfrequently  found  lying  dead  near  the  nest, 
deitroyed  by  a  stroke  from  the  foot  of  this  powerful  bird. 
As  many  as  sixty  eggs  are  sometimes  found  in  and 
*naad  an  ostrich  nest ;  but  a  smaller  number  is  more 
noiiDon :  sad  incubation  is  occasionally  performed  by  a 
■^|ie  pair  of  ostriches.     Each  female  lays  from  twelve 
to  nxteen  eggs.     They  continue  to  lay  during  incuba- 
tfoo,  and  even  after  the  young  brood  are  hatched,  the 
^rnumerary  eggs  are  not  placed  in  the  nest,  but  around 
^  being  designed  to  assist  in  the  nourishment  of  the 
r^ttg  birds,  which,  though  as  large  as  a  pullet  when 
fint  bstcfaed,  are  probably  unable  at  once  to  digest  the 
^  snd  acrid  food  on  which  the  old  ones  subsist.   The 
P^  of  hicubation  is  from  thirty-six  to  forty  days.    In 
^  niiddle  of  the  day  the  nest  is  oci«sionally  left  by  all 
«( Urds,  the  heat  of  the  sun  being  then  sufficient  to 
^  the  eggs  at  the  proper  temperature. 

All  Qitrieh  en  is  considered  as  equal  in  its  contents 
»^«Bt]r.foiir  of  the  domestic  hen.  When^aken  fresh 
^*^  the  neit,  as  those  were  which  we  found  near  Rhin- 
«era  PMutaio.  they  are  veiy  palatable,  and  are  whole- 


day,  she  always  carefully  broods  oyer  them 
by  night ;  and  Kolben,  who  has  seen  great 
numbers  of  them  at  the  Cape  of  Good  Hope, 
affirms  that  they  sit  on  their  eggs  like  other 
birds,  and  that  the  male  and  female  take  this 
office  by  turns,  as  he  had  frequent  opportuhi- 
ties  of  observing.  Nor  is  it  more  true  what 
is  said  of  their  forsaking  their  young  after 
they  are  excluded  the  shell.  On  the  contrary, 
the  young  ones  are  not  even  able  to  walk  for 
several  days  after  they  are  hatched.  During 
this  time,  the  old  ones  are  very  assiduous  in 
supplying  them  with  grass,  and  very  careful 
to  defend  them  from  danger  ;  nay,  they  en* 
counter  every  danger  in  their  defence.  It 
was  a  way  of  taking  them  amone  the  ancients, 
to  plant  a  number  of  sharp  stakes  round  the 
ostrich's  nest  in  her  absence,  upon  which  she 
pierced  herself  at  her  return.  The  young, 
when  brought  forth,  are  of  an  ash-c:olour  the 
first  year,  and  are  covered  with  feathers  all 
over.  But  in  time  these  feathers  drop  ;  and 
those  parts  which  are  covered  assume  a  differ, 
ent  and  more  becoming  plumage. 

The  beauty  of  a  part  of  this  plumage,  par- 
ticularly the  long  feathers  that  compose  the 
wings  and  tail,'  is  the  chief  reason  that  man 
has  been  so  active  in  pursuing  this  harmless 
bird  to  its  deserts,  and  hunting   it  with  no 

some  though  somewhat  heavy  food.  The  best  mode  of 
cooking  them  is  that  practised  by  the  Hottentots,  and 
which  we  adopted  under  their  tuition,  namely,  to  pUce  one 
end  of  the  egg  in  the  hot  ashes,  and  making  a  small  oil' 
fice  in  the  other,  keep  stirring  the  contents  with  a  bit  of 
stick  till  they  are  sufficiently  roasted  ;  and  then  with  a 
seasoning  of*^  salt  and  pepper  you  have  a  very  nice  ome- 
lade. 

The  ostrich  of  South  Africa  is  a  prudent  and  wary 
animal,  and  displays  little  of  that  stupidity  ascribed  to 
this  bird  by  some  naturalists.  On  the  borders  of  the 
Cape  Colony,  at  leasts  where  it  is  eagerly  pursued  for 
the  sake  of  its  valuable  plumage,  the  ostrich  displays  no 
want  of  sagacity  in  providing  for  its  own  safety  or  the 
security  <tf  its  oflspring.  It  adopts  every  possible  pre- 
caution to  conceal  the  place  of  its  nest;  and  uniformly 
abandons  it,  after  destroying  the  eggs,  if  it  perceives  that 
the  eggs  have  been  disturbed  or  the  footsteps  of  man  are 
discovered  near  it.  In  relieving  each  other  in  hatching, 
the  birds  are  said  to  be  carefiil  not  to  be  seen  together  at 
the  nest,  and  are  never  observed  to  approach  it  In  a 
direct  line. 

The  food  of  the  ostrich  consists  of  the  tops  of  the  vari- 
ous shrubby  plants  which  even  the  most  arid  parts  of 
South  Africa  produce  in  abundance.  This  bird  is  so 
easily  satisfied  in  regard  to  water  that  he  is  constantly 
to  be  found  in  the  most  parched  and  desolate  tracts  which 
even  the  antelopes  and  the  beasts  of  prey  have  deserted. 
His  ciy  at  a  distance  so  much  resembles  that  of  the  lion, 
that  even  the  Hottentots  are  said  to  be  sometimes  de. 
ceived  by  it. 

When  not  hatching  they  are  frequently  seen  in  troop* 
of  thirty  or  forty  together,  or  amicably  associated  with 
herds  of  aebras  or  quaggas,  their  fellow- tenants  of  the 
wilderness.  If  caught  young  the  ostrich  is  easily  tamed ; 
but  it  does  not  appear  that  any  attempt  has  been  made 
to  apply  his  great  strength  and  swiftness  to  any  purpose 
of  practical  utility. 

*  It  Is  generally  believed  that  the  fiue  feathers  of  tho 
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small  degree  of  expense  and  labour.  The 
ancients  used  those  plumes  in  their  helmets; 
the  ladies  of  the  East  make  them  an  orna- 
ment in  their  dress;  and,  among  us,  our 
undertakers  and  our  fine  gentlemen  still  make 
use  of  them  to  decorate  their  hearses  and  their 
bats.  Those  feathers  which  are  plucked  from 
tlie  animal  while  aliye,are  much  more  valued 
than  those  taken  when  dead  ;  the  latter  being 
dry,  light,  and  subject  to  be  worm-eaten. 

Beside  the  value  of  their  plumage,  some  of 
the  savage  nations  of  Africa  hunt  them  also 
for  their  flesh,  which  they  consider  as  a  dainty. 
They  sometimes  also  breed  these  birds  tame, 
to  eat  the  young  ones,  of  which  the  female  is 
said  to  be  the  greatest  delicacy.  Some  na- 
tions have  obtained  the  name  of  Struthophagi, 
or  ostrich-eaters,  from  their  peculiar  fondness 
for  this  food ;  and  even  the  Romans  themselves 
were  not  averse  to  it  Apicius  gives  a  receipt 
for  making  sauce  for  the  ostrich ;  and  Helio- 
gabalus  is  noted  for  having  dressed  the  brains 
of  six  hundred  ostriches  m  one  dish ;  for  it 
was  his  custom  never  to  eat  but  of  ^ne  dish 
in  a  day,  but  that  was  an  expensive  one. 
Even  among  the  Europeans  now,  the  eggs  of 
the  ostrich  are  said  to  be  well  tasted,  and  ex- 
tremely nourishing ;  but  they  are  too  scarce 
to  be  fed  upon,  although  a  single  egg  be  a 
sufficient  entertainment  for  eight  men. 

As  the  spoils  of  the  ostrich  are  thus  valu- 
able, it  is  not  to  be  wondered  at  that  man  has 
become  their  most  assiduous  pursuer.  For 
this  purpose,  the  Arabians  train  up  their  best 
and  fleetest  horses,  and  hunt  the  ostrich  still 
in  view.  Perhaps  of  all  other  varieties  of 
the  chase,  this  though  the  most  laborious,  is 
vet  the  most  entertaining.  As  soon  as  the 
hunter  comes  within  sight  of  his  prey,  he 
puts  on  his  horse  with  a  gentle  gallop,  so  as 
to  keep  the  ostrich  still  in  sight ;  yet  not  so  as 
to  terrify  him  from  the  plain  into  the  moun- 
tains.  Of  all  known  animals  that  make  use 
of  their  legs  in  running,  the  ostrich  is  by  far 
the  swiftest;  upon  observing  himself  there- 
fore pursued  at  a  distance,  he  begins  to  run  at 
first  but  gently ;  either  insensible  of  his  dan- 
ger, or  sure  of  escaping.  In  this  situation  he 
somewhat  resembles  a  man  at  full  speed ;  his 
wings,  like  two  arms,  keep  working  with  a 
motion  correspondent  to  that  of  his  legs :  and 
his  speed  would  very  soon  snatch  him  from 
the  view  of  his  pursuers ;  but,  unfortunately 
for  the  silly  creature,  instead  of  going  off  in 
a  direct  line,  he  takes  his  course  in  circles ; 
vhile  the  hunters  still  make  a  small  course 
within,  relieve  each  other,  meet  him  at  unex- 
picted  turns,  and  keep  him  thus  still  employ. 


•trioh  are  from  the  tail  of  the  bird,  which  is  not  the 
act.  They  are  from  the  wings.  The  tail  feathers  are 
hort,  and  of  little  value. 


ed,  still  followed  for  two  or  three  days  toge- 
ther. At  last,  spent  with  fatigue  and  famine, 
and  finding  all  power  of  escape  impossible, 
he  endeavours  to  hide  himself  from  those  ene- 
mies he  cannot  avoid,  and  covers  his  head  in 
the  sand,  or  the  first  thicket  he  meets.  Some- 
times, however,  he  attempts  to  face  his  pur- 
suers ;  and  though  in  general  the  most  gentle 
animal  in  nature,  when  driven  to  desperation, 
he  defends  himself  with  his  beak,  his  wings, 
and  his  feet  Such  is  the  force  of  his  motion, 
that  a  man  would  be  utterly  unable  to  with- 
stand him  in  the  shock. 

The  Struthophagi  have  another  method  of 
taking  this  bird  ;  they  cover  themselves  with 
an  ostrich's  skin,  and  passing  up  an  arm 
through  the  neck,  thus  counterfeit  all  the  mo« 
tions  of  this  animal.  By  this  artifice  they 
approach  the  ostrich,  which  becomes  an  easy 
prey.  He  is  sometimes  also  taken  by  dogs 
and  nets,  but  the  most  usual  way  is  that  men. 
tioned  above. 

When  the  Arabians  have  thus  taken  an 
ostrich,  they  cut  its  throat,  and  making  a  liga- 
ture below  the  opening,  they  shake  the  bird, 
as  one  would  rince  a  barrel ;  then  taking  off 
the  ligature,  there  runs  out  from  the  wound  in 
the  throat  a  considerable  quantity  of  blood, 
mixed  with  the  fat  of  the  animal ;  and  this  is 
considered  one  of  their  greatest  dainties.  They 
next  flay  the  bird  ;  and  of  the  skin,  which  in 
strong  and  thick,  sometimes  make  a  kind  of 
vest,  which  answers  the  purposes  of  a  cuirass 
and  a  buckler. 

There  are  others  who,  more  compassionate 
or  more  provident,  do  not  kill  their  captive, 
but  endeavour  to  tame  it,  for  the  purposes  of 
siipplying  those  feathers  which  are  in  so  great 
request  The  inhabitants  of  Dara  and  Lybia 
breed  up  whole  flocks  of  them,  and  they  are 
tamed  with  very  little  trouble.  But  it  is  not 
for  their  feathers  alone  that  they  are  prized 
in  this  domestic  state  ;  they  are  often  ridden 
upon,  and  used  as  horses.  Moore  assures  us, 
that  at  Joar  he  saw  a  man  travelling  upon  an 
ostrich ;  and  Adanson  asserts,  that,  at  the 
factory  of  Podore,  he  had  two  ostriches,  which 
were  then  young,  the  strongest  of  which  ran 
swifter  than  the  best  English  racer,  although 
he  carried  two  negroes  on  his  back.  As  soon 
as  the  animal  perceived  that  it  was  loaded,  it 
set  off  running  with  all  its  force,  and  made 
several  circuits  round  the  village ;  till  at 
length  the  people  were  obliged  to  stop  it,  by 
barring  up  the  way.  How  far  this  strength 
and  swiftness  may  be  useful  to  mankind,  even 
in  a  polished  state,  is  a  matter  that  perhaps 
deserves  inquiry.  Posterity  may  avail  them- 
selves of  this  creature's  abilities ;  and  riding 
upon  an  ostrich  may  one  day  become  the  fa- 
vourite, as  it  most  certainly  is  the  swiftest, 
mode  of  conveyance. 
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The  parts  of  this  animal  are  said  to  be  con- 
verdble  to  many  salutary  purposes  in  medi- 
dne.  The  fat  is  said  to  be  emollient  and 
relaxing ;  that  while  it  relaxes  the  tendons,  it 
fortifies  the  nervous  system;  and  being  ap- 
plied to  the  region  of  the  loins,  it  abates  the 
pains  of  the  stone  in  the  kidneys.  The  shell 
of  the  egg  powdered,  and  given  in  proper 
(jaantities.  is  said  to  be  useful  in  promoting 
urine,  and  dissolving  the  stone  in  the  bladder. 
The  substance  of  the  egg  itself  is  thought  to 
be  peculiarly  nourishing:  however,  Galen, in 
mentioning  this,  asserts,  that  the  eggs  of  hens 
and  pheasants  are  good  to  be  eaten  ;  those  of 
geese  and  ostriches  are  the  worst  of  alL 


little  is  certainly  known.  It  is  an  inhabitant 
of  the  New  Cfontinent;  and  the  travellers 
who  have  mentioned  it,  seem  to  have  been 
more  solicitous  in  proving  its  affinity  to  the 
ostrich,  than  in  describing  those  peculiarities 


CHAP.  V. 

THB  BMU.' 

Of  this  bird,  which  many  call  the  Ameri. 
can  Ostrich,  (see  Pkte  XVIII.  fig.  S5.)  but 

*  The  term  Emu  k  now  applied  to  the  ostrich  of  New 
Hfllbod  (lee  Plate  XV.  fig.  37.)  This  bird  differs  lo 
iDanj  respects  firom  the  African  ostrich.  It  has  a 
Ktr^^tUU,  very  much  depressed  towards  the  sides, 
iKgfaUy  keeled  along  its  middle,  and  rounded  at  the 
point ;  Isrge  nostrils,  covered  by  a  membrane  and  open- 
ing iboTs  on  the  middle  of  the  bill ;  a  head  unsur- 
nmmted  by  a  booy  crest,  and  covered  with  feathers 
up  to  ft  certain  age  ;  a  naked  throat  without  wattles ; 
jwireHul  legs  of  considerable  length,  fleshy  and  fea- 
tiiered  down  to  the  joint,  naked  and  rettcuhtted  below 
it;  three  toes  directed  forwards,  the  two  lateral  ones 
equal  in  length,  and  the  posterior  wholly  wanting ;  the 
dawi  of  all  the  toes  nearly  equal ;  and  no  true  qulU- 
&sthere  either  to  the  wings  or  tail.  It  is  consequently 
distinguished  from  the  African  ostrich  by  the  number 
«f  its  toes  ;  from  it  and  the  rhea  by  the  trifling  de- 
▼elopemeiit  nf  its  wings,  and  the  total  want  of  plumage 
to  the  wings  and  tail ;  and  from  the  cassowary  by  the 
•bsenoe  of  crest,  wattles,  and  quills,  the  depression  of 
its  bin,  the  position  of  its  nostrils,  and  the  equality  of 
Iticlawi. 

in  iia  and  bulk  the  emu  is  exceeded  by  the  African 

flrtrich  slone.      It  is  stated  by  travellers  to  attain  a 

Ittigfat  of  more  than  seven  feet,  and  its  average  mea- 

amemeot  in  captivity  may  be  estimated  at  between  five 

and  lix.    In  form  it  closely  resembles  the  ostrich,  but 

if  lower  on  the  legs,  shorter  in  the  neck,  and  of  a  more 

tUckiet  and  damsy  make.     At  a  distance  its  feathers 

late  more  of  the  appearance  of  hair  than  of  plumage, 

their  barbs  being  all  loose  and  separate.      As  in  the 

o<^r  oitriches,  they  take  their   origin   by  pairs  tnm 

the  lanie  shaft.     Their  general  colour  is  a  dull  brown 

Mled  with  dirty  gray,  the  latter  prevailing  more  par- 

ticobrlf  on  the  under  surface  of  the  bird.     On  the 

head  end  neck  they  become  gradually  shorter,  assume 

*tin  more  completely  the  appearance  of  hairs,  and  are 

IB  thinly  scattered  over  the  fore  part  of  the  throat  and 

■ravMl  the  ears,  that  the  skin,  which  is  of  a  purplish 

■■*»b  dirthictly  visible.      This  appearance  is  most 

'^■BirkahU  in  the  older  birds,  in  which   these  parte 

^  left  neariy  bare.   The  wings  are  so  extremely  small 

M  to  be  quite  invisible  when  applied  to   the   surface 

«  the  body.    They  are  clothed  with  feathers  exactly 


similar  to  those  of  the  back,  which,  it  should  be  ob- 
served, divide  as  It  were  from  a  middle  line,  and  fall 
gracefully  over  on  either  side.  The  colour  of  the  bill 
and  legs  is  of  a  dusky  black  ;  and  that  of  the  iris  dull 
brown. 

There  appears  to  be  but  little  difference  in  colour 
between  the  two  sexes ;  but  the  young  on  first  quitting 
the  shell  have  a  much  more  elegant  llveiy.  A  brood  3 
these  has  lately  been  hatched  at  the  society's  garden,  in 
which  the  ground  colour  is  grayish  white,  marked  with 
two  longitudinal  broad  black  stripes  along  the  back,  and 
two  similar  ones  on  either  side,  each  subdivided  by  a 
narrow  middle  line  of  white.  These  stripes  are  coo- 
tinued  along  the  neck  without  subdivision,  and  are 
broken  on  the  head  into  irregular  spotSt  Two  other 
broken  stripes  pass  down  the  fore  part  of  the  neck  and 
breast,  and  terminate  in  a  broad  band  passing  on  either 
side  across  the  thighs.  As  In  the  fully  grown  bird  the 
bill  and  legs  are  of  a  dusky  hue. 

These  birds  appear  to  be  widely  spread  over  the 
southern  part  of  the  continent  of  New  Holland  and  the 
neighbouring  islands;  but  we  are  not  aware  that  they 
have  been  hitherto  discovered  in  its  tropical  regions. 
They  were  formerly  very  abundant  In  the  neighbour- 
hood of  Botany  Bay  and  Port  Jackson,  but  have  been 
of  late  years  compelled  by  the  increasing  numbers  of 
the  setUers  to  seek  shelter  in  the  interior.  On  the 
south  coast  they  have  been  met  with  in  great  plenty,  at 
Port  Phillip  by  CapUin  Flinders,  and  at  King  George's 
Sound  by  the  same  officer  and  the  naturalists  of  the  ex. 
peditiwi  under  D'Entrecasteaux.  They  seem  also  to  be 
extremely  numerous  in  the  adjacent  islands,  especially 
in  Kanguroo  island,  where  they  were  found  in  the  great- 
est abundance  by  both  Flinders  and  Peron;  and  in 
King's  island,  where  the  distinguished  naturalist  last 
named  and  his  companions  were  fortunately  enabled  by 
the  kindness  of  some  English  seal-hunters  to  subsist, 
chiefly  upon  emu's  flesh,  for  several  days  while  tern, 
porarily  deserted  by  their  captain.  According  to  the 
late  accounts  from  Swan  river,  they  have  also  been  ob- 
served on  that  part  of  the  west  coast  on  which  the  new 
settlement  is  situated. 

The  emu  was  first  described  and  figured,  under  the 
name  of  the  New  Holland  cassowary,  in  Governor 
Phillip's  Vosrage  to  BoUny  Bay,  published  in  1789. 
To  this  work  Dr  Latham  contributed  very  considerably 
in  the  ornithological  department,  and  it  is  therefore 
probable  that  the  description  of  this  remarkable  bird 
was  furnished  by  him.  The  figure,  taken  from  a  draw- 
ing made  on  the  spot  by  lieutenant  Watte,  Is  extremely 
defective.  In  the  ensuing  year  a  second  figure,  taken 
from  the  same  specimen  as  the  former,  but  very  diflerent 
in  appearance  and  equally  inaccurate,  was  given  in 
White's  Voyage  to  New  South  Wales,  the  soological 
part  of  which  work  appears  to  have  been  superintended 
by  Dr  Shaw,  whose  Miscellany  likewise  contains  a  copy 
of  the  same  figure.  A  much  better  representation,  al- 
though somewhat  too  highly  coloured,  occurs  in  the  Atlas 
to  Peron's  Voyage  aux  Torres  Australes. 

In  ite  manners  the  emu  bears  a  close  resemblance  to 
the  ostrich,  as  might  be  expected  from  their  near  rela- 
tionship. Ite  food  appears  to  be  wholly  vegeUble,  con- 
sisting chiefly  of  fruite,  roote,  and  herbage;  and  it  is 
consequently,  notwithstanding  ite  great  strength,  per- 
fectly inoffensive.  The  length  of  ite  legs,  and  the  mus- 
cularity of  ite  thighs,  enable  it  to  nm  with  great  swi/l- 
oess;  andy  as  it  Is  exceedingly  ahy.  It  is  not  easily  over- 
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which  distinguish  it  from  ^11  others  of  the 
feathered  creation. 

It  is  chiefly  found  in  Guiana,  along  the 
banks  of  the  Oroonoko,  in  the  inland  pro- 
yinces  of  Brazil  and  Chili,  and  the  vast  forests 
that  border  on  the  mouth  of  the  river  Plata. 
Many  other  parts  of  South  America  were 
known  to  have  them ;  but  as  men  multiplied, 
these  large  and  timorous  birds  either  fell  be- 
neath their  superior  power,  or  fled  from  their 
vicinity. 

The  Emu,  though  not  so  large  as  the 
ostrich,  is  only  second  to  it  in  magnitude.  It 
is  by  much  the  largest  bird  in  the  New  Con- 
tinent ;  and  is  generally  found  to  be  six  feet 
high,  measuring  from  its  head  to  the  ground. 
Its  legs  are  three  feet  long  ;  and  its  thigh  is 
near  as  thick  as  that  of  a  man.  The  toes  dif. 
fer  from  those  of  the  ostrich;  as  there  are 
three  in  the  American  bird,  and  but  two  in 
the  former.  Its  neck  is  long,  its  head  small, 
and  the  bill  flatted,  like  that  of  the  ostrich ; 
but  in  all  other  respects  it  more  resembles  the 
cassowary,  a  large  bird  to  be  described  here- 
after. The  form  of  the  body  appears  round ; 
the  wings  are  short,  and  entirely  unfitted  for 
flying,  and  it  wants  a  tail.  It  is  covered 
from  the  back  and  rump  with  long  feathers, 

taken,  or  brought  wllhiti  gUD-shoL  Captain  Currie,  in 
Mr  Barron  Field's  Memoirs  on  New  South  Wales, 
states  that  it  affords  "  exoeOant  coursing,  equalling,  If 
not  surpassing,  the  same  sport  with  the  hare  In  Eng. 
land."  And  Mr  Cunningham,  In  his  amusing  woric 
entitled  Two  Years  in  New  South  Wales,  gives  a  curious 
account  of  the  manner  In  which  It  Is  usually  coursed  by 
the  dogs.  The  latter  gentleman  states  that  dogs  will 
seldom  attack  It,  both  on  account  of  some  peculiar 
odour  In  its  flesh  which  they  dislike,  and  because  the 
Injuries  which  It  inflicts  upon  them  by  strilcing  out  with 
Its  feet  are  frequently  very  severe.  "  The  settlers  even 
assert,"  he  says,  "  that  they  [the  emus]  will  break  the 
small  bone  of  a  man's  leg  by  this  sort  of  kick;  which  to 
avoid,  the  well-trained  dogs  run  up  abreast,  and  make  a 
sudden  spring  at  their  neclc,  whereby  they  are  quickly 
dispatched." 

But  although  dogs  In  general  may  be  reluctant  to 
attack  the  emu,  this  Is  by  no  means  the  case  with  those 
which  are  specially  trained  for  the  purpose.  M.  Peron 
assures  us  that  the  English  seal -fishers  on  King's  Island 
in  Bass's  strait  had  with  them  dogs  which  were  tauf^t 
to  go  alone  into  tlie  woods  in  quest  of  kanguroos  and 
emus,  and  rarely  &lled  to  destroy  several  of  these  ani. 
mals  every  day.  When  the  chase  was  at  an  end,  they 
returned  to  their  masters'  dwelling,  made  known  by 
signs  the  success  of  their  expedition,  and  conducted  the 
hunters  to  the  spot  where  the  quarry  was  deposited.  It 
was  thus  Uiat  these  adventurous  traders  were  enabled  to 
supply  themselves  with  provisions,  even  while  they  de- 
voted nearly  the  whole  of  their  time  to  the  commercial 
pursuits  in  which  they  were  engaged.  This  statement, 
M.  Peron  assures  us,  does  not  depend  on  the  mere 
assertions  of  the  fishermen  themselves,  for  he  had  him. 
self  witnessed  the  fact.  From  his  account  of  the  dogs 
It  do«8  not  appear  whether  they  were  of  the  native  Aus- 
trallan  breed.  It  is  more  probable  that  they  were 
English  hounds;  and  the  name  of  one  of  them.  Spot, 
adds  some  confirmation  to  this  coi^ecture,  for  we  are 
not  aware  that  the  pure  New  Holland  dog  has  ever 


which  fall  backward,  and  cover  the  anuB  ; 
these  feathers  are  gray  upon  the  back,  and 
white  on  the  belly.    It  goes  very  swiftly,  and 
seems  assisted  in  its  motion  by  a  kind   of 
tubercle  behind,  like  a  heel,  upon  which,  an 
plain  ground,  it  treads  very  securely ;  in  its 
course  it  uses  a  very  odd  kmd  of  action,  lift- 
ing up  one  wing,  which  it  keeps  elevated  for 
a  time;    till  letting  it  drop,  it  lifts  up  the 
other.     What  the  bird's  intention  may  be   in 
thus  keeping  only  one  wing  up,  is  not  easy 
to  discover ;    whether  it  makes  use  of  this 
as  a  sail  to  catch   the  vnnd,  or  whether  as 
a  rudder  to  turn  its  course,  in  order  to  avoid 
the  arrows  of  the  Indians,  yet  remains  to  be 
ascertained :  however  this  be,  the  emu  runs 
with  such  swiftness,  that  the  fleetest  dogs  are 
thrown  out  in  the  pursuit      One  of  theni» 
finding    itself   surrounded    by   the   hunters, 
darted  among  the  dogs  with  such  fury,  that 
they  made  way  to  avoid  its  rage ;   and   it 
escaped,  by  its  amazing  velocity,  in  safety  to 
the  mountains. 

As  this  bird  is  but  little  known,  so  travel- 
lers have  given  a  loose  to  their  imaginations 
in  describing  some  of  its  actions,  which  they 
were  conscious  could  not  be  easily  contradic 
ted.     This  animal,  says  Nierenberg,  is  very 

been  found  spotted.  In  either  case  the  account  may 
be  quoted  as  a  surprising  instance  of  animal  docility, 
which  would  be  only  the  more  striking  If  exhibited  by 
the  less  sagacious  breed. 

If  we  are  to  credit  the  report  of  the  same  author,  the 
flesh  of  the  emu  Is  "  truly  exquisite,  and  intermediate, 
as  it  were,  between  that  ot  a  turkey  and  a  sucking-pig." 
But  some  allowances  must  be  made  for  the  circumstances 
In  which  he  first  partook  of  it,  when  he  and  his  com- 
panions, abandoned  by  their  captain,  and  without  any 
means  of  procuring  subsistence,  had  no  other  prospect 
than  that  of  perishing  by  starvation,  until  relieved  by 
the  generosity  of  the  fishermen.  The  English  colonists 
do  not  appear  to  have  quite  so  high  an  opinion  of  Its 
merlU;  they  compare  it  to  beef,  which  It  resembles, 
according  to  Mr  Cunningham,  "  both  In  appearance 
and  taste,  and  Is  good  and  sweet  eating :  nothing  In- 
deed can  be  more  delicate  than  the  flesh  of  the  young 
ones."  "  There  is  but  little,"  he  eays, "  fit  for  culinary 
use  upon  any  part  of  the  emu  except  the  hind-quarters, 
which  are  of  such  dimensions  that  the  shouldering  of 
the  two  hind-legs  homewards  for  a  mile  distance,  once 
proved  to  me  as  tiresome  a  task  as  I  ever  recollect  to 
have  encountered  In  the  colony."  Their  eggs  are  held 
in  much  estimatioo,  and,  according  to  the  same  author- 
ity, the  natives  almost  live  upon  them  during  the  hatch- 
ing season,  lliey  are  as  large  as  those  of  an  ostrich, 
with  equally  thick  shells  coloured  of  a  beautiful  dark 
green,  and  are  usually  six  or  seven  in  number;  but  we 
have  no  information  as  to  the  manner  In  which  the 
wild  birds  form  their  nest.  It  probably  consists,  like 
that  of  other  ostriches,  of  a  mere  cavity  scooped  in  the 
earth.  They  seem  to  pair  together  with  tolerable  con- 
stancy, and  the  male  bird,  as  in  some  other  monogamous 
races,  sits  and  hatches  the  young.  In  captivity  the 
emus  are  perfectly  tame,  and  speedily  become  domesti- 
cated. They  are  easily  acclimated  In  this  country,  and 
have  been  bred  without  dlflicuUy  in  various  collections. 
—Gardems  and  Menagerie  qf  the  Zoohgieal  SocieUf 
ZXdnuated,     rot,  li. 
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peculiar  in  hatcbing  of  its  young.  The  male 
compeb  twenty  or  thirty  of  the  females  to  lay 
their  eg^gs  in  one  nest;  he  then,  when  they 
have  done  laying,  chases  them  away,  and 
places  himself  upon  the  eggs;  however,  he 
takes  the  singular  precaution  of  laying  two  of 
the  number  aside,  which  he  does  not  sit  upon. 
When  the  young  ones  come  forth,  these  two 
eggs  are  addled  ;  which  the  male  having  fore- 
seen, breaks  one,  and  then  the  other,  upon 
irhich  muititades  of  flies  are  found  to  settle  ; 
and  these  supply  the  young  brood  with  a 
soffidency  of  provision,  till  they  are  able  to 
shift  for  themselves. 

On  the  other  hand.  Wafer  asserts,  that  he 
L^  seen  great  quantities  of  this  animal's  eggs 
on  the  desert  shores,  north  of  the  river  Plata ; 
where  they  were  buried  in  the  sand,  in  order 
to  he  hatched  by  the  heat  of  the  climate. 
Both  this^  as  lireli  as  the  preceding  account, 
maj  be  doubted  ;  and  it  is  more  probable  that 
it  was  the  crocodile's  eggs  which  Wafer  had 
Ken,  which  are  undoubtedly  hatched  in  that 
manner. 

When  the  young  ones  are  hatched,  they 
are  familiar,  and  follow  the  tirst  person  they 
meet  I  have  been  followed  myself,  says 
Wafer,  by  many  of  these  young  ostriches; 
which,  at  first,  are  extremely  harmless  and 
ample ;  but  as  they  grow  older,  they  become 
more  cunning  and  distrustful ;  and  run  so 
swift,  that  a  greyhound  can  scarcely  overtake 
them.  Their  flesh,  in  general,  is  good  to  be 
eaten ;  especially  if  they  be  young.  It  would 
be  no  difficult  matter  to  rear  up  flocks  of 
these  animals  tame,  particularly  as  they  are 
naturally  so  familiar:  and 'they  might  be 
found  to  answer  domestic  purposes,  like  the 
hen  or  the  turkey.  Their  maintenance  could 
not  be  expensive,  if,  as  Narboiough  says, 
they  live  entirely  upon  grass. 
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THE  CA880WAB7. 

{See  Plate  XVJILJig,  2a) 

TsB  Cassowary  is  a  bird  which  was  first 
brought  into  Europe  by  the  Dutch,  from  Java, 

>  Thii  tone  aod  remarkable  bird  (the  StnUhio  Catu- 
B'Mtt  of  Linncns)  is  found  in  India,  end  the  most  east. 
^  part  of  the  old  continent.  Even  in  its  native  re- 
{ions  it  is  imcommoa ;  and  few  are  domesticated.  The 
fasbitui  dalneas  of  these  birds,  their  disagreeable  voice* 
•nd  their  hard,  black  flesh,  offer  no  compensation  for  the 
c«t  of  rearing  end  supporting  them.  The  wild  caaso- 
*U7  ^Mds  on  fruits,  tender  roots,  and  occasionally  on 
^  young  of  small  animals.  The  tanu)  are  fed  not  only 
01  froiti,  but  on  bread,  of  which  they  consume  shout 

vou  u 


in  the  East  Indies,  in  which  part  of  the  world 
it  is  only  to  be  found.  Next  to  the  preceding, 
it  is  the  largest  and  the  heaviest  of  the  fea- 
thered species. 

The  cassowary,  though  not  so  large  as  the 
former,  yet  appears  more  bulky  to  the  eye  ; 
its  body  being  nearly  equal,  and  its  neck  and 
legs  much  thicker  and  stronger  in  proportion ; 
this  conformation  gives  it  an  air  of  strength 
and  force,  which  the  fierceness  and  singularity 
of  its  countenance  conspire  to  render  formida- 
ble. It  is  five  feet  and  a  half  Ions,  from  the 
point  of  the  bill  to  the  extremity  of  the  claws. 
The  leffs  are  two  feet  and  a  half  high,  from 
the  belly  to  the  end  of  the  claws.  The  head 
and  neck  together  are  a  foot  and  a  half ;  and 
the  largest  toe,  including  the  claw,  is  five 
inches  long.  The  claw  alone  of  the  least  toe, 
is  three  inches  and  a  half  in  length.  The 
wing  is  so  small,  that  it  does  not  appear ;  it 
being  hid  under  the  feathers  of  the  back.  In 
other  birds,  a  part  of  the  feathers  serve  for 
flight,  and  are  different  from  those  that  servo 
for  merely  covering ;  but  in  the  cassowary,  all 
the  feathers  are  of  the  same  kind,  and  out- 
wardly of  the  same  colour.  They  are  gene* 
rally  double ;  having  two  long  shafts,  which 
grow  out  of  a  short  one,  which  is  fixed  in  the 
skin.  Those  that  are  double,  are  always  oi 
an  unequal  length;  for  some  are  fourteen 
inches  long,  particularly  on  the  rump ;  while 
others  are  not  above  three.  The  beards  that 
adorn  the  stem  or  shaft,  are,  from  about  half 
way  to  the  end,  very  long,  and  as  thick  as  a 
horse  hair,  without  beine  subdivided  into 
fibres.  The  stem  or  shaft  is  flat,  shining, 
black,  and  knotted  below;  and  from  each 
knot  there  proceeds  a  beard:   likewise  the 


four  pounds  a-day.  They  run  very  swifUy,  and  often 
outstrip  the  fleetest  horses.  They  resist  dogs  by  dealing 
them  severe  blows  with  their  feet.  The  male  bird  ge- 
nerally leaves  his  mate  to  the  cares  of  incubation,  which 
are  required  only  at  night;  for  during  the  day,  their 
three  greyish  eggs  spotted  with  green,  are  exposed  to 
the  vivifying  eflecU  of  the  sun,  being  slightly  covered 
with  sand  in  the  hole  where  they  have  been  laid.  In 
captivity,  their  incubation  lasts  eight  and  twenty  days. 
The  first  cassowary  ever  seen  in  j&irope  was  bought  by 
the  Dutch  in  1597. 

The  head  of  the  cassowary  is  almost  bare,  covered 
with  a  bluish  skin,  out  of  which  grow  a  few  scattered 
hairs.  It  is  crowned  with  a  ooni<^  helmet,  brown  in 
front  and  yellow  in  other  parts;  this  helmet  is  formed 
by  the  swelling  of  the  skulLbones.  The  throat  is  over- 
spread with  spongy  gjsndular  membranes,  of  a  red  and 
violet  colour,  which  hang  down  in  front.  The  body  is 
covered  with  feathers  of  a  bluish.black,  of  a  particular 
character,  somewhat  similar  to  long  thio'  hair.  The  fea- 
ther  of  the  wing,  or  what  represents  the  wing,  for  it  Is 
not  made  for  flight,  consists  of  flve  hollow  pipes,  free 
from  hair,  and  red  towards  the  bottom. 

The  whole  length,  from  the  beak  to  the  rump,  of  the 
full-grown  bird.  Is  rather  more  than  five  feet.  The 
young  bird  has  no  helmet,  and  his  plumes  are  of  a  light 
red  colour,  mixed  with  gray. 
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beards  at  the  end  of  the  large  feathers  are 
perfectly  black ;  and  towards  the  root  of  a 
gray  tawny  colour ;  shorter,  more  soft,  and 
throwing  out  fine  fibres  like  down ;  so  that 
nothing  appears  except  the  ends,  which  are 
hard  and  black  ;  because  the  other  part,  com- 
posed of  down,  is  quite  covered.  There  are 
feathers  on  the  head  and  neck  ;  but  they  are 
so  short  and  thinly  sown,  that  the  bird's  skin 
appears  naked,  except  towards  the  hinder  part 
of  the  head,  where  they  are  a  little  longer. 
The  feathers  which  adorn  the  rump  are  ex- 
tremely thick ;  but  do  not  differ,  in  other  re- 
spects, from  the  rest,  excepting  their  being 
longer.  The  wings,  when  they  are  deprived 
of  their  feathers,  are  but  three  inches  long ; 
and  the  feathers  are  like  those  on  other  parts 
of  the  body.  The  ends  of  the  wings  are 
adorned  with  five  prickles,  of  different  lengths 
and  thickness,  which  bend  like  a  bow  ;  these 
are  hollow  from  the  roots  to  the  very  points, 
having  only  that  slight  substance  within, 
which  all  quills  are  known  to  have.  The 
longest  of  these '  prickles  is  eleven  inches  ; 
and  it  is  a  quarter  of  an  inch  in  diameter  at 
the  root,  being  thicker  there  than  towards  the 
extremity  ;  the  point  seems  broken  off. 

The  part,  however,  which  most  distin- 
guishes this  animal  is  the  head  :  this,  though 
small,  like  that  of  an  ostrich,  does  not  fail  to 
inspire  some  degree  of  terror.  It  is  bare  of 
feathers,  and  is  in  a  manner  armed  with  a 
helmet  of  homy  substance,  that  covers  it  from 
the  root  of  the  bill  to  near  half  the  head  back- 
wards.  This  helmet  is  black  before  and  yel- 
low behind.  Its  substance  is  very  hard,  being 
formed  by  the  elevation  of  the  bone  of  the 
skull ;  and  it  consists  of  several  plates,  one 
over  another,  like  the  horn  of  an  ox.  Some 
have  supposed  that  this  was  shed  every  year 
with  the  feathers ;  but  the  most  probable 
opinion  is,  that  it  only  exfoliates  slowly  like 
the  beak.  To  the  peculiar  oddity  of  this  na- 
tural armour  may  be  added  the  colour  of  the  eye 
in  this  animal ,  which  is  a  bright  yellow,  and  the 
globe  being  above  an  inch  and  a  half  in  diame- 
ter, gives  it  an  air  equally  fierce  and  extraordi- 
nary. A  t  the  bottom  of  the  upper  eye-lid,  there 
is  a  row  of  ^mall  hairs,  over  which  there  is 
anotlier  row  of  black  hair,  which  look  pretty 
much  like  an  eye-brow.  The  lower  eyelid, 
which  is  the  largest  of  the  two,  is  furnished 
also  with  plenty  of  black  hair.  The  hole  of 
the  ear  is  very  large  and  open,  being  only 
covered  with  small  black  feathers.  The  sides 
of  the  head,  about  the  eye  and  ear,  being  des- 
titute of  any  covering,  are  blue,  except  the 
middle  of  the  lower  eye-lid,  which  is  white. 
The  part  of  the  bill  which  answers  to  the  upper 
jaw  in  other  animals,  is  very  hard  at  the  edges 
above,  and  the  extremity  of  it  like  that  of  a 
turkey-cock.     The  end  of  the  lower  mandible 


is  slightly  notched,  and  the  whole  is  of  a  gray, 
ish  brown,  except  a  green  spot  on  each  side. 
As  the  beak  admits  a  very  wide  opening,  this 
contributes  not  a  little  to  the  bird  s  menacing 
appearance.  The  neck  is  of  a  violet  colour, 
inclining  to  that  of  slate  ;  and  it  is  red  behind 
in  several  places,  but  chiefly  in  the  middle. 
About  the  middle  of  the  neck  before,  at  the 
rise  of  the  large  feathers,  there  are  two  pro- 
cesses formed  by  the  skin,  which  resemble 
somewhat  the  gills  of  a  cock,  but  that  they 
are  blue  as  well  as  red.  The  skin  which 
covers  the  fore-part  of  the  breast,  on  which 
this  bird  leans  and  rests,  is  hard,  callous,  and 
without  feathers.  The  thighs  and  legs  are 
covered  with  feathers, and  are  extremely  thick, 
strong,  straight,  and  covered  with  scales  of 
several  shapes ;  but  the  legs  are  thicker  a 
little  above  the  foot  than  in  any  other  place. 
The  toes  are  likewise  covered  with  scales,  and 
are  but  three  in  number  ;  for  that  which  should 
be  behind  is  wanting.  The  claws  are  of  a 
hard  solid  substance,  black  without,  and  white 
within. 

The  internal  parts  are  equally  remarkable. 
The  cassowary  unites  with  the  double  stomach 
of  animals  that  live  upon  vegetables,  the  short 
intestines  of  these  that  live  upon  flesh.  The 
intestines  of  the  cassowary  are  thirteen  times 
shorter  than  those  of  the  ostrich.  The  heart  is 
very  small,  being  but  an  inch  and  a  half  long, 
and  an  inch  broad  at  the  base.  Upon  the  whole, 
it  has  the  head  of  a  warrior,  the  eye  of  a  lion, 
the  defence  of  a  porcupine,  and  the  swiftness 
of  a  courser. 

Thus  formed  for  a  life  of  hostility,  for  terri- 
fying others,  and  for  its  own  defence,  it  might 
be  expected  that  the  cassowary  was  one  of  the 
most  fierce  and  terrible  animals  of  the  creation. 
But  nothing  is  so  opposite  to  its  natural  char, 
acter,  nothing  so  different  from  the  life  it  is 
contented  to  lead.  It  never  attacks  others  ; 
and  instead  of  the  bill,  when  attacked,  it  rather 
makes  use  of  its  legs,  and  kicks  like  a  horse, 
or  runs  against  its  pursuer,  beats  him  ^own, 
and  treads  him  to  the  ground. 

The  manner  of  going  of  this  animal  is  not 
less  extraordinary  than  its  appearance.  In. 
stead  of  going  directly  forward,  it  seems  to 
kick  up  behind  with  one  leg,  and  then  making 
a  bound  onward  with  the  other,  it  goes  with 
such  prodifi^ious  velocity,  that  the  swiftest 
racer  would  be  left  far  behind. 

The  same  degree  of  voraciousness  which  we 
perceive  in  the  ostrich,  obtains  as  strongly  here. 
The  cassowary  swallows  every  thing  that  comes 
within  the  capacity  of  its  gullet  The  Dutch 
assert,  that  it  can  devour  not  only  glass,  iron, 
and  stones,  but  even  live  on  burning  coals, 
without  testifying  the  smallest  fear,  or  feeling 
the  least  injury.  It  is  said,  that  the  passage 
of  the  food  through  its  gullet  is  performed  so 
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•peedily ,  that  even  the  very  eggs  which  it  has 
swallowed  whole,  pass  through  it  unbroken, 
iii  the  same  form  they  went  down.  In  fact, 
the  alimentary  canal  of  this  animal,  as  was 
observed  above,  is  extremely  short;  and  it  may 
happen  that  many  kinds  of  food  are  indiges- 
tible in  its  stomach,  as  wheat  or  currants  are 
to  a  man  when  swallowed  whole. 

The  cassowary's  eggs  are  of  a  g^y  ash 
colour,  inclining  to  green.  They  are  not  so 
large  nor  so  round  as  those  of  the  ostrich. 
They  are  marked  with  a  number  of  little  tu- 
bercles of  a  deep  g^en,  and  the  shell  is  not 
Tery  thick.  The  largest  of  these  is  found 
to  be  fifteen  inches  round  one  way,  and  about 
twelve  the  other. 

The  southern  parts  of  the  most  eastern  Indies 
seems  to  be  the  natural  climate  of  the  cassow- 
ary. His  domain,  if  we  may  so  call  it,  begins 
where  that  of  the  ostrich  terminates.  The 
latter  has  never  been  found  beyond  the  Gan- 
ges; while  the  cassowary  is  never  seen  nearer 
than  the  islands  of  Banda,  Sumatra,  Java,  the 
Molucca  Islands,  and  the  corresponding  parts 
of  the  continent  Yet  even  here  this  animal 
aeems  not  to  have  multiplied  in  any  consider- 
able degree,  as  we  find  one  of  the  kings  of 
Jara  making  a  present  of  one  of  these  birds 
to  the  captain  of  a  Dutch  ship,  considering  it 
as  a  rery  great  rarity.  The  ostrich,  that  has 
bpt  in  the  desert  and  unpeopled  regions  of 
/Africa,  is  still  numerous,  and  the  unrivalled 
tenant  of  its  own  inhospitable  climate.  But 
the  cassowary,  that  is  the  inhabitant  of  a  more 
peopled  and  polished  region,  is  growing  scar- 
cer every  day.  It  is  thus  that  in  proportion 
as  man  multiplies,  all  the  savage  and  noxious 
animals  fly  before  him:  at  his  approach  they 
quit  their  ancient  habitations,  how  adapted 
soever  they  may  be  to  their  natures,  and  seek  a 
more  peaceable,  though  barren,  retreat;  where 
they  willingly  exchange  plenty  for  freedom ; 
and  encounter  all  thedangersof  famine,  to  avoid 
the  oppressions  of  an  unrelenting  destroyer. 


CHAP.  VII. 

THE  DODO. 
(See  Phie  XX.  Jig,  S8.) 

Misanro  have  generally  made  swiftness  the 
attribute  of  birds ;  but  the  dodo  has  no  title 
to  thb  distinction  Instead  of  exciting  the 
idea  of  swiftness  by  its  appearance,  it  seems 
to  strike  the  imagination  as  a  thing  the  most 
[mwicldj  and  inactire  of  all  nature.  Its  body 
tt  massive,  almost  round,  and  covered  with 
gray  feathers ;  it  is  just  barely  supported 
*pon  Iwo  short  thick  legs,  Hke  pillars,  whUe 


its  head  and  neck  rise  from  it  in  a  manner 
truly  grotesque.  The  neck,  thick  and  pursy, 
is  joined  to  the  head,  which  consists  of  two 
great  chaps,  that  open  far  behind  the  eyes, 
which  are  large,  black  and  prominent ;  so  that 
the  animal,  when  it  gapes,  seems  to  be  all 
mouth.  The  bill,  therefore,  is  of  an  extraor- 
dinary length,  not  fiat  and  broad,  but  thick, 
and  of  a  bluish  white,  sharp  at  the  end,  and 
each  chap  crooked  in  opposite  directions.  They 
resemble  two  pointed  spoons  that  are  laid  to- 
gether by  the  backs.  From  all  this  results  a 
stupid  and  voracious  physiognomy ;  which  is 
still  more  increased  by  a  bordering  of  feathers 
round  the  root  of  the  beak,  and  which  gives 
the  appearance  of  a  hood  or  cowl,  and  finishes 
this  picture  of  stupid  deformity.  Bulk,  which 
in  other  animab  implies  strength,  in  this  only 
contributes  to  inactivity.  The  ostrich,  or  the 
cassowary,  are  no  more  able  to  fly  than  the 
animal  before  us ;  but  then  they  supply  that 
defect  by  their  speed  in  running.  The  dodo 
seems  weighed  down  by  its  own  heaviness, 
and  has  scarcely  strength  to  urge  itself  for- 
ward. It  seems  among  birds  what  the  sloth 
is  among  quadrupeds,  an  unresisting  thing, 
equally  incapable  of  flight  or  defence.  It  is 
furnished  with  wings,  covered  with  soft  ash- 
coloured  feathers,  but  they  are  too  short  to 
assist  it  in  fljdng.  It  is  furnished  with  a  tail, 
with  a  few  small  curled  feathers;  but  this  tail 
is  disproportioned  and  displaced.  Its  legs  are 
too  short  for  running,  and  its  body  too  fat  to 
be  strong.  One  would  take  it  for  a  tortoise 
that  had  supplied  itself  with  the  feathers  of  a 
bird  ;  and  that  thus  dressed  out  with  the  in- 
struments of  flight,  it  was  only  still  the  moro 
unwieldy. 

This  bird  is  a  native  of  the  Isle  of  France ; 
and  the  Dutch,  who  first  discovered  it  there, 
called  it,  in  their  language,  the  nauseous  bird, 
as  well  from  its  disgusting  figure  as  from  the 
bad  taste  of  its  flesh.  However,  succeeding 
observers  contradict  the  first  report,  and  assert 
that  its  flesh  is  s^d  and  wholesome  eating. 
It  is  a  silly  simple  bird,  as  may  very  well  be 
supposed  from  its  figure,  and  is  very  easily 
taken.  Three  or  four  dodos  are  enough  to 
dine  a  hundred  men. 

Whether  the  dodo  be  the  same  bird  with 
that  which  some  travellers  have  described 
under  the  bird  of  Nazareth,  yet  remains  un. 
certain.  The  country  from  whence  they  both 
come  is  the  same  ;  their  incapacity  of  flying 
is  the  same  ;  the  form  of  the  wings  and  body 
in  both  are  similar ;  but  the  chief  difference 
given  is  in  the  colour  of  the  feathers,  which 
m  the  female  of  the  bird  of  Nazareth  are  said 
to  be  extremely  beautiful ;  and  in  the  length 
of  their  legs,  which  in  the  dodo  are  short ;  in 
the  other,  are  described  as  long.  Time  and 
future  observation  must  clear  up  these  doubts ; 
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and   the   testimony  of  a  single  witness,  who  |  called  In  question  by  some  wrlten.     Instead  of  entering 

shall  have  seen  both,  will  throw  more  light  on    "P<»  ^^  wbject,  which  has  been  Tery  largely  discussed 

the  subject  than  the  reasonings  of  a  hwidred   ^^  °*tiirallsts,  and  which  could  not  be  treated  of  without 

...       J,         ,  &**»«'      occupying  much  room,  we  refer  to  a  paper  by  Mr  DiK^ 


I  The  dodoi  described  abore.  Is  now  supposed  to  hare 
become  extiact,  and  its  former  existence  has  erenbeen 


can,  in  the  ISth  No.  of  the  Zoological  Journal,  where 
the  most  complete  view  of  the  evidence  as  to  the  recent 
existfioce  and  present  extinction  of  the  dodo  is  given. 
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OF  RAPACIOUS  BIBDS. 


CHAP.  L 

Of  RAPAdOUB  BIBDS  IN  QBUXBAL.' 

Tbbbb  seems  to  obtain  a  general  reaem- 
blance  in  all  tlie  classes  of  nature.  As  among 
qoadmpedsy  a  part  were  seen  to  live  upon  the 
vegetable  productions  of  the  earth,  and  another 
part  upon  the  flesh  of  each  other  ;  so  among 
birds,  some  live  upon  yegetable  food,  and 
others  by  rapine,  destroying  all  such  as  want 
force  or  swiftness  to  procure  their  safetv.  By 
thos  peopling  the  woods  witii  animals  of  di£fer. 
ent  dispositions,  nature  has  wisely  provided 
for  the  multiplication  of  life  ;  since,  could  we 
wppoae  that  there  were  as  many  animals  pro- 
daced  as  there  were  vegetables  supplied  to 
sostain  them,  yet  there  might  still  be  another 
class  of  animals  formed,  which  could  find  a 
sufficient  sustenance  by  feeding  upon  such  of 
the  vegetable  feeders  as  happened  to  fall  by 
the  course  of  nature.  By  this  contrivance,  a 
greater  nnmber  will  bo  sustained  upon  tiie 
^hole ;  for  the  numbers  would  be  but  very 
thin  were  every  creature  a  candidate  for  the 
same  food.  Thus,  by  supplying  a  variety  of 
appetites,  nature  has  also  multiplied  life  in 
her  productions. 

In  thas  varying  their  appetites,  nature  has 
W80  Taried  the  form  of  the  animal ;  and  while 
she  has  given  some  an  instinctive  passion  for 
wimal  food,  she  has  also  furnished  them  with 
lowers  to  obtain  it.  Ail  land  birds  of  the  ra- 
pacioM  kinds  are  furnished  with  a  large  head, 
*M  a  strong  crooked  beak ,  notched  at  the  end, 
^r  the  purpose  of  tearing  their  prey.  They 
°ye  itiong  short  legs,  and   sharp  crooked 

Tl»  animals  of  thit  order  are  all  camivoroiu:  they 

*?w«  In  pain,  build  their  oests  In  the  most  lofty 

"JJ**"**!  and  produce  generally  four  young  onei  at  a 

!^:  Md  the  iemale  is  mostly  larger  than  the  male. 

«T  ODoast  of  rultures,  eagles,  hawks,  and  owls. 


talons,  for  the  purpose  of  seizuig  it«  Their 
bodies  are  formed  for  war,  being  fibrous  and 
muscular ;  and  their  wings  for  swiftness  of 
flight,  being  well  feathered  and  expansive. 
The  sight  of  such  as  prey  by  day  is  astonish- 
ingly quick ;  and  such  as  ravage  by  night, 
have  their  sight  so  fitted  as  to  see  objects  in 
darkness  with  extreme  precision. 

Their  internal  parts  are  equally  formed  for 
the  food  they  seek  for.  Their  stomach  is  simple 
and  membranous,  and  wrapt  in  fat  to  increase 
the  powers  of  digestion  ;  and  their  intestines 
are  short  and  glandular.  As  their  food  is 
succulent  and  juicy,  they  want  no  length  of 
intestinal  tube  to  form  it  into  a  proper  nour- 
ishment Their  food  is  flesh ;  which  does 
not  require  a  slow  digestion  to  be  converted 
into  a  similitude  of  substance  to  their  own. 

Thus  formed  for  war,  they  lead  a  life  of 
solitude  and  rapacity.  They  inhabit  by  choice 
the  most  lonely  places,  and  the  most  desert 
mountains.  They  make  their  nests  in  the 
clifts  of  rocks,  and  on  the  highest  and  most 
inaccessible  trees  of  the  forest  Whenever 
they  appear  in  the  cultivated  plain  or  the 
warbling  grove,  it  is  only  for  the  purposes  of 
depredation  ;  and  are  gloomy  intruders  on  the 
general  joy  of  the  landscape.  They  spread 
terror  wherever  they  approach  :  all  that  var- 
iety of  music  which  but  a  moment  before  en- 
livened the  grove,  at  their  appearing  is  in- 
stantly at  an  end  :  every  order  of  lesser  birds 
seek  for  safety,  either  by  concealment  or  flight; 
and  some  are  even  driven  to  take  protection 
with  man,  to  avoid  their  less  merciful  pursuers. 

It  would  indeed  be  fatal  to  all  the  smaller 
race  of  birds,  if,  as  they  are  weaker  than  all, 
they  were  also  pursued  by  all ;  but  it  is  con- 
trived wisely  for  their  safety,  that  every  order 
of  carnivorous  birds  seek  only  for  such  as  are 
of  the  size  most  approaching  their  own.  The 
[  eagle  flies  at  the  bustard  or  the  pheasant ;  tiir 
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sparrow-hawk  pursues  the  thrush  and  linnet. 
Nature  has  provided  that  each  species  should 
make  war  only  on  such  as  are  furnished  with 
adequate  means  of  escape.  The  smallest  birds 
avoid  their  pursuers  by  the  extreme  agility, 
rather  than  the  swiftness  of  their  flight ;  for 
every  order  would^  soon  be  at  an  end,  if  the 
eagle y  to  its  own  swiftness  of  wing,  added  the 
versatility  of  the  sparrow. 

Another  circumstance  which  tends  to  render 
the  tyranny  of  these  animals  more  support- 
able, is,  that  they  are  less  fruitful  than  other 
birds ;  breeding  but  few  at  a  time.  Those  of 
the  larger  kind  seldom  produce  above  four 
eggs,  often  but  two;  those  of  the  smaller 
kinds,  never  above  six  or  seven.  The  pigeon, 
it  is  true,  which  is  their  prey,  never  breeds 
above  two  at  a  time;  but  then  she  breeds 
every  month  in  the  year.  The  carnivorous 
kinds  only  breed  annually,  and,  of  conse- 
quence, their  fecundity  is  small  in  compari- 
son. 

As  they  are  fierce  by  nature,  and  are  diffi- 
cult to  be  tamed,  so  this  fierceness  extends 
even  to  their  young,  which  they  force  from 
the  nest  sooner  than  birds  of  the  gentler  kind. 
Other  birds  seldom  forsake  their  young  till 
able,  completely,  to  provide  for  themselves: 
the  rapacious  kinds  expel  them  from  the  nest 
at  a  time  when  they  still  should  protect  and 
support  them.  This  severity  to  their  young 
proceeds  from  the  necessity  of  providing  for 
themselves.  AH  animals  that,  by  the  con- 
formation of  their  stomach  and  intestines,  are 
obliged  to  live  upon  flesh,  and  support  them- 
selves by  prey,  though  they  may  be  mild 
when  young,  soon  become  fierce  and  mischiev- 
ous, by  the  very  habit  of  using  those  arms 
with  which  they  are  supplied  by  nature.  As 
it  is  only  by  the  destruction  of  other  animals 
that  they  can  subsist,  they  become  more  furi- 
ous every  day ;  and  even  the  parental  feelings 
are  overpowered  in  their  general  habits  of 
cruelty.  If  the  power  of  obtaining  a  supply 
be  difficult,  the  old  ones  soon  drive  their  brood 
from  the  nest  to  shift  for  themselves,  and  often 
destroy  them  in  a  fit  of  fury  caused  by  hun- 
ger. 

Another  effect  of  this  natural  and  acquired 
severity  is,  that  almost  all  birds  of  prey  are 
unsociable.  It  has  long  been  observed  by 
Aristotle,  that  all  birds  with  crooked  beaks 
and  talons  are  solitary:  like  quadrupeds  of 
the  cat  kind,  they  lead  a  lonely  wandering 
life,  and  are  united  only  in  pairs,  by  that  in- 
stinct which  overpowers  their  rapacious  habits 
of  enmitv  with  all  other  animals.  As  the 
male  and  female  are  often  necessary  to  each 
other  in  their  pursuits,  so  they  sometimes  live 
together ;  but  except  at  certain  seasons,  they 
most  usually  prowl  alone ;  and,  like  robbers, 
enjoy  in  solitude  the  fruits  of  their  plunder. 


All  birds  of  prey  are  remarkable  for  oiic 
singularity,  for  which  it  is  not  easy  to  account. 
Allthe  males  of  these  birds  are  about  a  third 
less,  and  weaker  than  the  females,  contrary 
to  what  obtains  among  quadrupeds,  among^ 
which  the  males  are  always  the  largest  and 
the  boldest :  from  thence  the  male  is  called  by 
falconers  a  tarcel;  that  is,  a  tierce  or  third 
less  than  the  other.     The  reason  of  this  dif- 
ference cannot  proceed  from  the  necessity  of 
a  lareer  body  in  the  female  for  the  purpose  of 
breeding,  and   that  her  volume  is   thus    in- 
creased by  the  quantity  of  her  eggs ;  for  in 
other  birds,  that  breed  much  faster,  and  that 
lay  in  much  greater  proportion,  such  as  the 
hen,  the  duck,  or  the  pheasant,  the  male  is  by 
much  the  largest  of  the  two. 

Whatever  be  the  cause,  certain  it  b,  that 
the  females,  as  Willoughbv  expresses  it,  arc 
of  greater  size,  more  beautiful  and  lovely  for 
shape  and  colours,  stronger,  more  fierce  and 
generous,  than  the  males ;  whether  it  may  be 
that  it  is  necessary  for  the  female  to  be  thus 
superior,  as  it  is  incumbent  upon  her  to  pro« 
vide,  not  only  for  herself,  but  her  young  ones 
also. 

These  birds,  like  quadrupeds  of  the  carni- 
vorous kind,  are  all  lean  and  meagre.  Their 
flesh  is  stringy  and  ill-tasted,  soon  corrupting, 
and  tinctured  with  the  flavour  of  that  animal 
food  upon  which  they  subsist.  Nevertheless, 
Belonius  asserts,  that  many  people  admire  the 
flesh  of  the  vulture  and  falcon,  and  dress  them 
for  eating,  when  they  meet  with  any  accident 
that  unfits  them  for  the  chase.  He  asserts* 
that  the  osprey,  a  species  of  the  eagle,  when 
young,  is  excellent  food ;  but  he  contents  him- 
self with  advising  us  to  breed  these  birds  up 
for  our  pleasure  rather  in  the  field,  than  for 
the  table. 

Of  land  birds  of  a  rapacious  nature,  there 
are  five  kinds.  The  eagle  kind,  the  hawk 
kind,  the  vulture  kind,  the  homed  and  tho 
screech  owl  kind.  The  distinctive  marks  of 
this  class  are  taken  from  their  claws  and  beak : 
their  toes  are  separated  :  their  legs  are  feath- 
ered to  the  heel :  their  toes  are  four  in  num- 
ber ;  three  before,  one  behind  :  their  beak  is 
short,  thick,  and  crooked. 

The  eagle  kind  is  distinguished  from  the 
rest  by  his  beak,  which  is  straight  till  towards 
the  end,  when  it  begins  to  hook  downwards. 

The  vulture  kind  is  distinguished  by  the 
head  and  neck  ;  which  are  wiUiout  feathers. 

The  hawk  kind  by  the  beak  ;  being  hooked 
from  the  very  root 

The  horned  owl  by  the  feathers  at  the  base 
of  the  bill  standing  forwards ;  and  by  some 
feathers  on  the  head  that  stand  out,  resem. 
bling  horns. 

The  screech-owl  by  the  feathers  at  the  base 
of  the  bill  standing  forward  and  being  with- 
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CHAP.  II. 

TBB  KAOIX  AHD  ITS  AP7UTITIB8. 

Tn  Golden  Eagle  is  the  latest  uu)  the 
noblest  of  all  thoae  birds  that  have  received 
Ike  name  of  eagle.     It  weighs  Above  twelve 


pounds.  Ita  length  is  three  feet ;  the  extent 
of  its  wings,  seven  feet  four  incfaea  ;  the  bill 
u  three  in^es  long,  and  of  a  deep  blue  colour  ; 
■nd  the  eye  of  a  hazel  colour.  The  sight  and 
Kiue  of  smelling-  are  very  acute.  The  head 
tnd  neck  are  clothed  with  narrow  eh arp-poin led 
Itathen,  and  of  a  deep  brown  colour,  bordered 
wilb  tawny  ;  but  Ihoae  on  the  crown  of  the 
li(«d,  in  very  old  birds,  turn  gray.  The  whole 
Ixdy,  above  aa  well  as  beneath,  ia  of  a  dark 
brown  ;  and  the  feathers  of  the  back  are  finely 
eiwided  with  a  deeper  shade  of  the  same.  The 
■rings,  when  clothed,  reach  to  the  end  of  the 
tul-  The  quill,  feathers  are  of  a  chocolate 
colour,  the  shafts  white.  The  tail  is  of  a  deep 
brown,  irregalarly  barred  and  blotched  with 
>n  obscure  aab-colour,  and  asuHlly  white  at 
the  tddU  of  the  feathers.  The  legs  are  yel- 
W,  abort,  and  very  strong,  being  three  inches 
la  circumference,  and  feathered  to  the  very 
feet  The  toes  are  covered  with  large  scales, 
»nd  armed  with  the  most  formidabTe  claws, 
Ite  middle  of  which  are  two  inches  long. 

In  the  rear  of  this  terrible  bird  follow  the 
f^Ualed eagle, ^  the  common  eagle,  the  bald 
•¥'<.  the  tohite  eagle,  the  hough-footed  eagle, 
ihe  ene,  the  black  eagk,  the  otprty,  the  tea 
cs^.ind  ^e  cromned  eagle.  These,  and  others 
4>l  might  be  added,  form  different  shades  in 
uus  Gnce  family  ;  but  have  all  the  same  ra- 
I*«'y,the  same  general  form,  the  same  habits, 
">d  the  same   manner  of  bringing  up  their 

In  general,  these  birds  are  found  in  moun- 
•"^ns  and  ill.peopled  countries,  and  breed 


.'Utrinw 


ftmoDg  the  loftiest  cliffs.  They  choose  those 
places  which  are  remotest  from  man,  upon 
whose  possessions  they  but  seldom  make  their 
depredations,  being  contented  rather  to  follow 
the  wild  game  in  the  forest,  than  to  risk  their 
safely,  to  satisfy  their  hunger. 

This  fierce  animal  may  be  considered  among 
birds,  as  the  lion  among  quadrupeds ;  and  in 
many  respects  they  have  a  strong  similitude 
to  each  other.  They  are  both  ijosseaaed  of 
force,  and  an  empire  over  their  fellows  of  the 
forest.  Equally  magnanimous,  they  disdain 
smaller  plunder  ;  and  only  pursue  animals 
worlhythe  conquest.  It  is  not  till  after  having 
been  long  provoked,  by  the  cries  of  the  rook 
or  the  magpie,  that  thu  eenenius  bird  thinks 
fit  to  ptmish  them  with  death  :  the  eagle  also 
disdains  to  share  the  plunder  of  another  bird  ; 
and  will  take  up  with  no  other  prey  but  that 
which  he  has  acquired  by  his  own  pursuits* 
How  hungry  soever  ho  may  be,  ho  never  stoops 
to  carrion  ;  and  when  satiated,  be  never  re- 
turns to  the  same  carvaae,  but  leaves  it  for 
other  animals,  more  rapacious  and  less  delicate 
than  he.  Solitary,  like  the  lion,  he  keeps  the 
desert  to  himself  alone  ;  it  is  as  e:ttraoTdinary 
to  see  two  pair  of  eagles  in  the  same  moun- 
tain, as  two  lions  in  the  same  forest  They 
keep  separate,  to  find  a  more  ample  supply  ; 
and  consider  the  quantity  of  their  raxae  as  toe 
best  proof  of  their  dominion.  Nor  does  the 
similitude  of  these  animals  stop  here ;  they 
have  both  sparkling  eyes,  and  nearly  of  the 
same  colour ;  their  claws  are  of  the  same  form, 
their  breath  equally  strong,  and  their  cry 
equally  loud  and  terrifying.  Bred  both  for 
war,  Uiey  are  enemies  of  all  society  :  alike 
fierce,  proud,  and  incapable  of  being  easilv 
tamed.  It  requires  great  patience  and  much 
art  to  tame  an  eagle  ;  and  even  though  taken 
youn^,  and  brought  under  by  long  assiduity, 
yet  still  it  is  a  dangerous  domestic,  and  often 
turns  its  force  aeainst  its  master. 

When  brought  into  the  field  for  the  pur- 
poses  of  fowling,  the  falconer  is  never  sure  of 
its  attachment:  that  innate  pride,  and  love 
of  liberty,  still  prompt  it  to  regain  its  native 
solitudes  ;  aiid  the  moment  the  falconer  sees 
it,  when  let  loose,  first  stoop  towards  the 
ground,  and  then  rise  perpendicularly  into  the 
clouds,  he  gives  up  all  bis  former  labour  for 
lost;  quite  sure  of  never  beholding  hia  late 
prisoner  more.  Sometimes,  howevir,  they 
are  brought  to  havo  an  attachment  for  their 
feeder  ;  they  are  then  highly  Bervicenble,  and 
liberally  provide  for  his  pleaenrea  and  support 
When  the  falconer  lets  them  go  from  his  hand, 
they  play  about  and  hover  round  him  till  their 
game  presents,  which  they  see  at  an  immense 
distance,  and  pursue  with  certain  destruction. 

Of  all  animals  the  eagle  flies  highest;  and 
,  from  thence  the  ancients  have  given  him  the 
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epithet  of  the  bird  of  heaven.  Of  all  others 
also,  he  has  the  quickest  eye ;  but  his  sense 
of  smelling  is  far  inferior  to  that  of  the  vul- 
ture. He  never  pursues,  therefore,  but  in 
sight ;  and  when  he  has  seized  his  prey,  he 
stoops  from  his  height,  as  if  to  examine  its 
veight,  always  laying  it  on  the  ground  before 
he  carries  it  off.  As  his  wing  is  very  power- 
ful,  yet,  as  he  has  but  little  suppleness  in  the 
joints  of  the  leg,  he  finds  it  difficult  to  rise 
when  down ;  however,  if  not  instantly  pur- 
sued, he  finds  no  difficulty  in  carrying  off 
geese  and  cranes.  He  also  carries  away 
hares,  lambs,  and  kids;  and  oflben  destroys 
fawns  and  calves,  to  drink  their  blood,  and 
carries  a  part  of  their  flesh  to  his  retreat.  In- 
fants themselves,  when  left  unattended,  have 
been  destroyed  by  these  rapacious  creatures  ; 
which  probably  gave  rise  to  the  fable  of  Gany- 
mede's being  snatched  up  by  an  eagle  to  hea- 
ven. 

An  instance  is  recorded  in  Scotland  of  two 
children  being  carried  off  by  eagles ;  but  for- 
tunately they  received  no  hurt  by  the  way ; 
and,  the  eagles  being  pursued,  the  children 
were  restored  unhurt  out  of  the  nests  to  the 
afiriehted  parents. 

The  eagle  is  thus  at  all  times  a  formidable 
neighbour ;  but  peculiarly  when  bringing  up 
its  young.  It  is  then  that  the  female,  as  well 
as  the  male,  exert  all  their  force  and  industry 
to  supply  their  young.  Smith,  in  his  history 
of  Kerry,  relates,  that  a  poor  man  in  that 
country  got  a  comfortable  subsistence  for  his 
family,  during  a  summer  of  faminey  out  of  an 
eagle's  nest,  by  robbing  the  eaglets  of  food, 
which  was  plentifully  supplied  by  the  old 
ones.  He  protracted  their  assiduity  beyond 
the  usual  time,  by  clipping  their  wings,  and 
retarding  the  flight  of  the  young ;  and  very 
probably  also,  as  I  have  known  myself,  by  so 
tying  them  as  to  increase  their  cries,  which  is 
always  found  to  increase  the  parent's  despatch 
to  procure  them  provision.  It  was  lucky, 
however,  that  the  old  eagles  did  not  surprise 
the  country-man  as  he  was  thus  employed, 
as  their  resentment  might  have  been  danger- 
ous. 

It  happened  some  time  ago,  in  the  same 
country,  that  a  peasant  resolved  to  rob  the  nest 
of  an  eagle,  that  had  built  in  a  small  island  in 
the  beautiful  lake  of  Killamey.  He  accord- 
ingly  stripped,  and  swam  in  upon  the  island 
while  the  old  ernes  were  away ;  and,  robbing 
ihe  nest  of  its  young ,  he  was  preparing  to  swim 
back,  with  the  eaglets  tied  in  a  strmg ;  but 
while  he  was  yet  up  to  his  chin  in  the  water, 
the  old  eagles  returned,  and,  missing  their 
young,  quickly  fell  upon  the  plunderer,  and, 
in  spite  of  all  hb  resistance,  despatched  him 
with  their  beaks  and  talons. 

In  order  to  extirpate  these  pernicious  birds. 


there  is  a  law  in  the  Orkney  Islands,  wbioK 
entitles  any  person  that  kills  an  eagle  to  a  hen 
out  of  every  house  in  the  parish  in  which  the 
plunderer  is  killed.^ 


1  In  England  uid  the  south  of  ScoUtnd  the  golden 
eagle  may  be  accounted  rare,  very  few  districts  of  the 
former  being  adapted  to  its  disposition,  or  suitable  for 
breeding  places.  Some  parts  of  Derbyshire  are  recorded 
as  having  possessed  eyries;  in  the  mountainous  parts  of 
Wales  there  are  others,  and  the  precipices  of  Cumber- 
land and  Westmoreland  also  boasted  of  them.  Upon 
the  wild  ranges  of  the  Scottish  Border,  one  or  two  pairs 
used  to  bre^,  but  their  nest  has  not  been  Icnown  for 
twenty  years,  though  a  straggler  in  winter  sometimes  is 
yet  seen  amidst  their  defiles.  It  Is  not  until  we  really 
enter  the  Highlands  of  Scotland  by  one  of  the  grand 
and  romantic  passes,  that  this  noble  bird  can  be  said  oc. 
caslonallv  to  occur,  and  It  Is  not  until  we  reach  the  very 
centra  of  their  "wildness,"  that  he  can  be  frequently 
seen.  But  the  speciea  must  be  gradually,  though  surely 
decreasing,  for  such  is  the  depredation  committed  among 
the  flocks  during  the  season  of  lambing,  and  which  U 
the  time  when  a  laige  supply  of  food  is  required  by  the 
parent  birds  for  their  young,  that  every  device  Is  em. 
ployed,  and  expense  incurred  by  rewards,  for  their  de~ 
struction.  From  March,  1831,  to  March,  1834,  in  the 
county  of  Sutherland  alone,  one  hundred  and  seventy- 
one  old  birds,  with  fifty-three  young  and  eggs,  were  de- 
Btroyed,  which,  while  It  shows  that  the  bird  Is  not  of 
that  extreme  rarity  which  Is  sometimes  supposed,  it,  at 
the  same  time,  tells  us  that  if  the  war  of  extermination 
be  continued,  we  shall  ere  long  look  in  vain  for  this  ap- 
propriate ornament  of  our  northern  landscape.  In  Ire. 
land  it  Is  generally  distributed  where  the  situations  are 
favourable,  but  at  the  same  time  is  much  more  uncom- 
mon than  the  sea  eagle.  The  Horn  Head,  the  moun. 
tain  of  Rosheen,  near  Dunfanaghy,  Achill  Island,  and 
Crowpatric,  are  mentioned  by  Mr  Thompson  as  now  or 
formerly  containing  eyries  on  their  precipices;  from 
Rosheen  they  liave  been  now  driven  oS^  on  account  of 
the  destruction  done  to  the  flocks.  The  nest,  placed  on 
a  ledge  perfectly  inaccessible,  was  set  on  fire  by  burning 
a  lighted  brend,  and  was  consumed  with  Its  tenants ; 
the  parents  have  since  forsaken  a  station  where  they  had 
been  attacked  in  a  manner  so  unusual. 

The  eyiy  of  the  golden  eagle  is  placed  on  the  face  of 
some  stupendous  difi*  situated  inland;  the  nest  is  built 
on  a  projecting  shelve,  or  on  some  stumped  tree  that 
grows  from  the  rock,  generally  in  a  situation  perfectly 
Inaccessible  without  some  artificial  means,  and  often  out 
of  the  reach  of  shot  either  from  below  or  from  the  top  of 
the  precipice.  It  is  composed  of  dead  branches,  roots 
of  heather,  &c.,  entangled  strongly  together,  and  in 
considerable  quantity,  but  without  any  lining  in  the  in- 
side ;  the  eggs  are  two  in  number,  white,  with  pale 
brown  or  purpUsfa  blotcfaest  most  numerous  and  largest 
at  the  thidcer  end.  During  the  season  of  Incubation, 
the  quantity  of  food  that  is  procured  and  brought  hither 
is  almost  incredible  ;  it  Is  composed  of  nearly  all  the 
Inhabitants,  or  their  young,  of  those  wild  districts  called 
forests,  which,  though  indicating  a  wooded  region,  are 
often  tracts  where  tor  miles  around  a  tree  Is  not  seen. 
Hares,  lambs,  and  the  young  of  deer  and  roebuck,  grouse, 
black  game,  ptarmigan,  curlews,  and  plovers,  all  contri. 
bute  to  the  feast. 

The  manner  in  which  the  eagles  hunt  or  survey  the 
ground  is  by  soaring  above,  often  to  an  immense  height, 
the  ascent  Is  performed  by  cirdee,  a  beautiful  appearance 
in  flight.  When  the  prey  is  perceived,  it  is  rushed  upoii 
by  a  rapid  and  instantaneous  sweep ;  and  surprised  en; 
it  can  escape,  or  paralyzed  by  terror,  the  object  Is  gene- 
rally at  once  seised.  The  weight  of  the  birds  and  the 
great  reeistaDRe  presented  to  the  air  by  their  large  bodies 
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The  nest  of  the  eagle  is  tuaally  bailt  in 
tbe  most  inaccessible  cliff  of  the  rock,  atid 
often  shielded  firom  the  weather  bj  some  jat- 
ting  crmg  that  hangs  over  it  Sometimes,  how- 
erer,  it  ms  wholly  exposed  to  the  winds,  as  well 
sideways  as  above  ;  for  the  nest  is  flat,  though 
bailt  with  great  labour.  It  is  said  that  the 
ame  nest  serves  the  eacle  daring  life ;  and  in- 
^eed  the  pains  bestowed  in  forming  it  seems  to 
ar^e  as  much.  One  of  these  was  foand  in 
the  Peak  of  Derbyshire  ;  which  Willou^hby 
thos  describes.  ^*  It  was  made  of  great  sticks, 
resting  one  end  on  the  edge  of  a  rock,  the 
other  on  two  birch  trees,  upon  these  was  a 
layer  of  rashes,  and  over  them  a  layer  of 
heath,  and  apon  the  heath  rushes  again :  upon 
vhich  lav  one  yonng  one,  and  an  addle  egg  ; 
uid  by  them  a  lamb,  a  hare,  and  three  heath- 
poaltsL  The  nest  was  sboat  two  yards  square, 
and  had  no  hollow  in  it  The  young  eagle 
was  of  the  shape  of  a  goshawk,  of  almost  the 
weight  of  a  goose,  rough  footed,  or  feathered 
down  to  the  foot,  having  a  white  ring  about 
the  taiL"  Such  is  the  place  where  the  female 
eagle  deposits  her  eggs ;  which  seldom  exceed 
two  at  a  time  in  the  largest  species,  and  not 
above  three  in  the  smallest  It  is  said  that 
die  hatohes  them  for  thirty  days:  but  fre- 
({uently,  even  of  this  small  number  of  eggs,  a 
part  is  addled ;  and  it  is  extremely  rare  to 
find  three  eaglets  in  the  same  nest  It  is 
asserted,  that  as  soon  as  the  young  ones  are 

ind  ezpaodv*  win^  prevent  pursuit  being  often  tried, 
tkeugh  we  have  instances  mentioned.  Montague  re- 
lies one  wiiare  a  wounded  grouoe  vras  seiaed  before  tbe 
psm  oould  be  reloaded,  and  another,  where  a  blacli  coclc 
WIS  sprung  and  instautljr  pursued ;  '*  the  eagle  made 
SBYcial  pounces  in  our  view,  but  without  success." 

Mr  Thompson  has  given  us  the  following  information 
of  the  manner  of  hunting. — An  eagle  was  seen  by  Mr 
Adtms,  lately  gamefceeper  at  Glencaim,  in  pursuit  of  a 
hue  Tbo  poor  animal  took  refuge  under  eveiy  bush 
that  presented  !tsel(  which,  as  often  as  she  did,  the 
es^  approached  tho  bush,  so  near  apparenUy  to  beat  the 
top  of  it  with  his  wings,  and  thereby  forced  the  hare  to 
Icars  her  place  of  refuse.  In  this  way  she  was  event- 
'VIIydriTeo  to  open  ground,  which  did  not  long  avail,  as 
liie  esgle  soea  came  up  with  and  bore  her  ofll  Another 
tnscdote  Is  related  on  Che  authority  of  a  sporting  friend. 
"  If  hen  out  hunting  among  the  Rdfast  mountains,  an 
eagle  ^ipeared  above  his  hounds  as  they  came  to  fault 
flo  the  iseeni  to  Devis,  the  highest  of  the  chain.  As 
the|r  eaose  on  tbe  scent  again,  and  were  at  full  cry,  the 
•s^  for  a  short  time  kept  above  them,  but  at  length 
ftdrsnced  and  carried  off  the  hare,  when  at  the  distance 
«f  iram  three  to  tonr  hundred  paces  belbre  the  hounds." 

The  distributloa  of  this  species  extends  over  the 
northern  parts  of  Europe;  but  towards  the  south  the 
birds  become  less  frequent  It  also  inhabits  North 
America,  but  appeacs  to  be  there  generally  rare,  although 
ia  the  United  States,  according  to  Audubon,  it  is  fro. 
tjiienily  seen.  In  tbe  fur  countries  it  again  becomes 
rare;  and  the  above  mentlooed  naturalist  saw  a  single 
ipedmen  only  on  the  coast  of  Labrador,  "  sailing  at  tbe 
bsight  of  a  fi»w  yards  above  the  moss>covsred  surface  of 
the  dreary  ntks.*'~^Naiuf9iiti's  LOrary^  90L  IX.  hy 
Sir  ffWam  Jar^ime,  Bart.  Edin.  1838. 
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somewhat  grown,  the  mother  kills  the  most 
feeble  or  the  roost  voracious.  If  this  happens, 
it  must  proceed  only  from  the  necessities  of 
the  parent,  who  is  incapable  of  providing  for 
their  support ;  and  is  content  to  sacrifice  a  part 
to  the  welfare  of  all. 

The  plumage  of  the  eaglets  is  not  so 
strongly  marked  as  when  they  come  to  be 
adult  They  are  at  first  white ;  then  inclin- 
ing to  yellow ;  and  at  last  of  a  lisht  brown. 
Age,  hunger,  long  captivity,  ana  diseases, 
make  them  whiter.  It  is  said  they  live  above 
a  hundred  years ;  and  that  they  at  last  die, 
not  of  old  age,  but  from  the  beaks  turning 
inward  upon  the  under  mandible,  and  thus 
preventing  their  taking  any  food.  They  are 
equally  remarkable,  says  Mr  Pennant  for 
their  longevity,  and  for  their  power  of  sustain* 
ing  a  long  abstinence  from  food.  One  of 
this  species,  which  has  now  been  nine  years 
in  the  possession  of  Mr  Owen  Holland,  of 
Conway,  lived  thirty. two  years  with  the  gen- 
tleman  who  made  him  a  present  of  it ;  but 
what  its  age  was  when  the  latter  received  it 
from  Ireland  is  unknown.  The  same  bird 
also  furnishes  a  proof  of  the  truth  of  the  other 
remark ;  having  once,  through  the  neglect  of 
servants,  endured  hunger  for  twenty^one  days, 
without  any  sustenance  whatever. 

Those  eagles  which  are  kept  tame,  are  fed 
with  every  kind  of  flesh,  whether  fresh  or 
corrupting  ;  and  when  there  is  a  deficiency  of 
that,  bread,  or  other  provision,  will  sufiice. 
It  is  very  dangerous  approaching  them  if  not 
quite  tame  ;  and  they  sometimes  send  forth  a 
loud  piercing  lamentable  cry,  which  renders 
them  still  more  formidable.  The  eagle  drinks 
but  seldom ;  and  perhaps,  when  at  liberty, 
not  at  all,  as  the  blood  of  its  prey  serves  to 
quench  its  thirst.  The  eagle's  excrements  are 
always  soft  and  moist,  and  tinged  with  that 
whitish  substance  which,  as  was  said  before^ 
mixes  in  birds  with  the  urine. 

Such  are  the  general  characteristics  and 
habitudes  of  the  eagle;  however,  in  some  these 
habitudes  differ,  as  the  sea  eagle  and  tbe 
osprey  live  chiefly  upon  fish,  and  consequently 
build  their  nests  on  the  shore,  and  by  the 
sides  of  rivers  on  the  ground  among  reeds ; 
and  often  lay  three  or  four  eggs,  rather  less 
than  those  of  a  hen,  of  a  white  elliptical  form. 
They  catch  their  prey,  which  is  chiefly  fish, 
by  darting  down  upon  them  from  above.  The 
Italians  compare  tne  violent  descent  of  these 
birds  on  their  prey  to  the  fall  of  lead  into 
water  ;  and  call  them  aquUa  piombinaj  or  the 
leaden  eagle. 

Nor  is  the  bald  eagle,  (see  Plate  XV.  ^g, 
9.)  which  is  an  inhabitant  of  North  Carolina, 
less  remarkable  for  habits  peculiar  to  itself. 
These  birds  breed  in  that  country  all  the  year 
round.     When  the  eaglets  are  just  covered 
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with  down,  and  a  sort  of  white  woolly  fea- 
thers, the  female  eagle  lays  again.  These 
eggs  are  left  to  be  hatched  by  the  warmth  of 
the  young  ones  that  continue  in  the  nest ;  so 
that  the  night  of  one  brood  makes  room  for 
the  next  that  are  but  just  hatched.  These 
birds  fly  very  heavily;  so  that  they  cannot 
overtake  their  prey,  like  others  of  the  same 
denomination.  To  remedy  this,  they  often 
attend  a  sort  of  fishing. hawk,  which  they 
pursue,  and  strip  the  plunderer  of  its  prey. 
This  is  the  more  remarkable,  as  this  hawk 
flies  swifter  than  they.  These  eagles  also 
generally  attend  upon  fowlers  in  the  winter; 
and  when  any  birds  are  wounded,  they  are 
ture  to  be  seized  by  the  eagle,  though  they 
may  fly  from  the  fowler.  This  bird  will  often 
also  steal  young  pigs,  and  carry  them  alive  to 
the  nest,  which  is  composed  of  twigs,  sticks, 
and  rubbish ;  it  is  large  enough  to  fill  the 
body  of  a  cart;  and  is  commonly  full  of  bones 
half  eaten,  and  putrid  flesh,  the  stench  of 
which  is  intolerable.^ 

The  distinctive  marks  of  each  species  are 
as  follow : 


>  Wilson,  in  hit  American  Ornithology,  gives  the 
following  spirited  description  of  the  bald  or  white-headed 
eagle. 

The  ceie1>rated  cataract  of  Niagara,  he  says,  Is  a 
noted  place  of  resort  for  those  birds,  as  well  on  account 
of  the  fish  procured  there,  as  for  the  numerous  carcasses 
of  squirrels,  deer,  bears,  and  rtrious  other  animals,  that 
in  their  attempts  to  cross  the  river  above  the  falls  hare 
been  drafted  into  the  current,  and  precipitated  down 
that  tremendous  gulf,  where,  among  the  rocks  that 
bound  the  rapids  below,  they  furnish  a  rich  repast  for  the 
vulture,  the  raven,  and  the  bald  eagle,  the  subject  of  the 
present  account. 

This  bird  has  been  long  known  to  naturalists,  being 
common  to  both  continents,  and  occasionally  met  with 
from  a  very  high  northern  latitude,  to  the  borders  of  the 
torrid  zone,  but  chiefly  in  the  vicinity  of  the  sea,  and 
along  the  shores  and  cliffs  of  our  lakes  and  large  rivers. 
Formed  by  nature  for  braving  the  severest  cold ;  feeding 
equally  on  the  produce  of  the  sea  and  of  the  land:  pos- 
sessing powers  of  flight  capable  of  outstripping  even  the 
tempests  themselves  ;  unawed  by  anything  but  man ;  and 
from  the  ethereal  heights  to  which  he  soars,  looking 
abroad,  at  one  glance,  on  an  immeasurable  expanse  of 
forests,  fields,  hdkes,  and  ocean,  deep  below  him,  he  ap. 
pears  IndifFerent  to  the  little  localities  of  change  of  sea- 
sons ;  as  in  a  few  minutes  he  can  pass  from  summer  to 
winter,  from  the  lower  to  the  higher  regions  of  the  at 
mosphere,  the  abode  of  eternal  cold,  and  from  thence 
descend  at  will  to  the  torrid  or  the  arctic  regions  of  the 
oarth.  He  is  therefore  found  at  all  seasons  in  the 
countries  he  inhabits^  but  prefers  all  such  places  as  have 
been  mentioned  above,  from  the  great  partiality  he  has  for 
fish.  In  procuring  these,  he  displays,  in  a  very  singular 
manner,  the  genius  and  energy  of  his  character,  which 
is  fierce,  contemplative,  daring,  and  tyrannical  ;  attri. 
butes  not  exerted  but  on  particular  occasimis ;  but  when 
put  forth,  overpowering  all  opposition.  Elevated  on  the 
high  dead  limb  of  some  gigantic  tree  that  commands  a 
wide  view  of  the  neighbouring  shore  and  ocean,  he  seems 
calmly  to  contemplate  the  motions  of  the  various  fea. 
thered  tribes  that  pursue  their  busy  avocations  below : 
tlie  snow-white  gulls  slowly  winnowing  the  air;  the  bucy 


The  goiden  eagle  :  of  a  tawny  iron  colou] 
the  head  and  neck  of  a  reddish  iron  ;  the  t 
feathers  of  a  dirty  white,  marked  with  c 
bands  of  tawny  iron  ;  the  legs   covered 
tawny  iron  feathers. 

The  common  eagle  :  of  a  brown  colour ;  til 
head  and  upper  part  of  the  neck  inclining  i 
red ;  the  tail  feathers  white,  blackening  at  thj 
ends  ;  the  outer  ones,  on  each  side,  of  an  asl 
colour ;  the  legs  covered  with  feathers  of  ^ 
reddish  brown.     ■  j 

The  bald  eagle:  brown ;  the  head,  neck,  axu 
tail  feathers,  white ;  the  feathers  of  the  uppe^ 
part  of  the  leg  brown.  , 

The  white  eagle :  the  whole  white. 

The  rough-footed  eagle  ;  of  a  dirty  brown  i 
spotted  under  the  wings,  and  on  the  legs,  with 
white  ;  the  feathers  of  the  tail  white  at  the  be-' 
ginning  and  the  point ;  the  leg-feathers  dirty 
brown,  spotted  with  white. 

The  white-tailed  eagle  z  dirty  brown  ;  head 
white  ;  the  stems  of  the  feathers  black  ;  the 
rump  inclining  to  black :  the  tail  feathers,  the 
first  half  black,  the  end  half  white ;  legs 
naked.' 


tringa  (sandpipers)  coursing  along  the  sands  ;  trains  of 
ducks  streaming  over  the  surface ;  silent  and  watchful 
cranes,  Intent  and  wading;   clamorous  crows,  and  ail 
the  winged  multitudes  that  subsist-  by  the  bounty  of  this 
vas;t  liquid  magasioe  of  nature.     High  over  all  these 
hovers  one  whose  action  Instantly  arrests  all  his  atten- 
tion.     By  his  wide  curvature  of  wing,  and  sudden  sus. 
pension  In  the  air,  he  knows  him  to  be  the  fish-hawk 
{Pandi4m  HaHdthu,  Savigny,)  settling  over  some  de- 
voted victim  of  the  deep.     His  eye  kindles  at  the  sight, 
and  balancing  himself  with  halNopened  wings,  on  the 
branch,  he  watches  the  result.  Down,  rapid  as  an  arrow 
from  heaven,  descends  the  distant  object  of  his  attention, 
the  roar  of  Its  wings  reaching  the  ear  as  It  disappears  in 
the  deep,  making  the  surge  foam  around.     At  this  mo- 
ment the  eager  looks  of  the  eagle  are  all  ardour;  and 
levelling  his  neck  for  flight,  he  sees  the  fish-hawlc  once 
more  emerge,  struggling  with  his  prey,  and  mountio; 
in  the  air  with  screams  of  exultation.     These  are  the 
signal  for  our  hero,  who,  launching  into  the  air,  instantly 
gives  chace,  and  soon  gains  on  the  iisluhawk ;  esch  ex- 
erts his  utmost  to  moimt  above  the  other,  displaying  is 
the  rencontre  the  most  elegant  and  sublime  aerial  evolu- 
tions.   The  unincumbered  eagle  rapidly  advances,  and 
is  just  on  the  point  of  reaching  his  opponent,  when  with 
a  sudden  scream,  probably  of  despair  and  honest  execrv 
tion,  the  latter  drops  his  fish;  the  eagle,  poising  him- 
self for  a  moment  as  If  to  take  a  more  certain  aim,  des- 
oends  like  a  whirlwind,  snatches  It  In  his  grasp  ere  it 
reaches  the  water,  and  bears  his  Ill-gotten  booty  silently 
away  to  the  woods.  . 

These  predatory  atUcks  and  defensive  manoeuvpes  ot 
the  eagle  and  fish-hawk  are  matters  of  daily  observc^ioo 
along  the  whole  of  our  sespboard,  from  Geoigia  to  New 
England,  and  fivquently  excite  great  interest  in  the 
spectators.  Sympathy,  however,  on  this  as  ®"  "*' 
other  occasions,  generally  sides  with  the  honest  and  la- 
borious sufierer,  In  opposition  to  the  attacks  of  power,  in- 
justice, and  rapacity,  qualities  for  which  our  hero  Is  « 
generally  notorious,  and  which.  In  his  superior,  vm, 
are  equally  detestable.  As  for  the  feelings  of  the  P^Jfj^k 
they  seem  altogether  out  of  the  question. — Amgr.  *'"'*r, 

•  This  bird  often  pretenU  a  fine  fisature  In  the  wuo 
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Tlie  erne  s  a  dirty  iron  colour  above,  an  iron 
iied  with  black  below  ;  the  head  and  neck 
I,  mixed  with  chestnut ;  the  points  of  the 
iogs  blackish  ;  the  tail  feathers  white  ;  the 
p  naked. 

The  black  eagle :  blackish ;  the  head  and 
iper  neck  mixed  with  red  ;  the  tail  feathers, 
e  first  half  white,  speckled  with  black  ;  the 


i  desolate  landscape.     Its  most  faTOurite  haunts  In 
it»Q  are  the  northern  coasts  of  Scotland,  where  the 
idlands  reach  %  stupendous  height,  are  perpendicular 
the  face,  and  where  the  shelves  and  ledges  selected 
&  hreeditig  or  roosting  place,  can  be  tenanted  secure 
n  the  inroads  of  an  aggressor,  either  from  aboTO  or 
neath.    Here  he  resides  constantly  at  one  season^  or 
finds  a  safe  shelter  during  the  night,  after  his  more 
taided  hunting    excursions ;    his  screams   scarcely 
rod  above  the  noise  of  the  surge  below,  or  the  storm 
uch  may  rage  around  the  rodsy  pinnacles ;  but  the 
cisional  shrielc  heard  in  a  moment  of  quiet,  tells  forci- 
f  on  the  imagination  while  viewing  such  scenes,  and 
e  nd>le  bird  himself  alone  attracts  the  eye  amidst  the 
imerous  sea-fowl  his  companions,  his  pale  gray  tinted 
omage  and  pure  outspread  tail,  being  marked  objects, 
bea  opposed  to  the  dark  green  sea,  or  the  deep  and 
'rh  shades  of  many  of  these  splendid  precipices.     In 
ch  situations  the  eyries  are  most  frequently  found, 
I  the  nest  is  there  reared,  and  the  young  are  hatched 
safety,  notwithstanding   the  bribes  offered  for  their 
atruction.     The  nest  is  also  sometimes  placed  in  more 
ilaod  sites.    The  precipitous  crags  overhanging  some 
Ipine  loch  are  often  chosen,  and   such  is  '*  Eagles* 
Iraig,"  among  the  lakes  of  the  English  border,  and  the 
'  Erie's  nest,"  at  Killamey.    Trees  are  also  selected, 
koQgfa  much  less  frequently.  We  visited  a  nest  placed  on 
I  aged  larch,  growing  on  one  of  the  romantic  islands  in 
«ch  Awe.  It  was  a  large  fabric  of  sticks  placed  about  half 
uy  op  the  tree,  (the  nest  of  a  sparrowhawk  was  a  model 
fit  in  miniature,)  built  close  to  the  stem,  very  flat,  but 
ngly  composed  of  sticks  and  roots,  and  lined  in  a 
miscellaneous  manner;  wool  formed  the  greatest 
moss  also,  and  a  child's  bonnet,  and  a  part  of  a 
le  were  in  its  structure.     The  eggs  are  generally 
in  number,  larger  than  those  of  the  golden  eagle, 
nond  in  form,  and  pure  white,  or  with  very  pale  indis- 
tinct blotches.    In  England  the  breeding  places  of  the 
m  eagle  are  now  very  rare,  perhaps  not  more  than  one 
^  two.    The  birds  themselves  are,  however,  not  unfre. 
^nenlly  met  with  and  shot,  both  in  the  south  and  in  the 
Iwder  counties  of  Scothmd,  which  are  also  beyond  their 
^ntdlng,  range  ;  but  the  greater  part  of  the  birds  thus 
billed  are  iu  immature  plumage. 

From  its  occurrence  in  greatest  numbers  near  the  sea, 

■r  in  the  vicinity  of  some  extensive  piece  of  water,  the 

^^Hnmonly  used  name  has  been  gained  for  this  bird;  but 

>^gh  delighting  in  fish,  and  often  procuring  this  kind 

"  food,  we  have  no  record  by  an  eye-witness  how  the 

^7  prey  is  seized  ;  it  is  not  a  true  fisher  like  the 

""P^yi  its  structure  b  very  different,  and  we  have  no 

uthority  for  believing  that  it  plunges.    Its  congener 

in  America,  we  know,  depends  entirely  on  the  prowess 

« another  bird  for  the  fish  it  procures,  and  is,  moreover, 

'(7  awkward  in  the  attempts  which  it  has  been  seen  to 

">^eapon  fbh  in  their  native  element.     But  though 

^0  is  certainly  the  most  favourite  food,  nothing  seems 

conae  iar  amiss;  dead  animals  are  sometimes  even 

**ten,  and  he  can  be  easily  trapped  by  a  bait  of  raw  or 

^^ly  killed  meat.    In  confinement  we  have  observed 

^  nicety  whatever,  except  in  discriminating  a  fish  from 

^y  other  kind  of  food  ;  and  a  female  which  has  been  long 

^  ^  possession,  comes  much  more  eagerly  to  the  front 


other  half  blackish  ;  the  leg  feathers  dirty 
white. 

The  sea  eagle  :  inclining  to  white,  mixed 
with  iron  brown  ;  belly  white  with  iron  col- 
oured spots ;  the  covert  feathers  of  the  tail 
whitish  ;  the  tail  feathers  black  at  the  extrem- 
ity; the  upper  part  of  the  leg  feathers  of  an 
iron  brown.* 


of  her  cage,  and  appears  more  alert  than  usual  when  a 
trout  is  presented  to  her  view. 

The  general  colour  of  the  plumage  of  the  adult  sea 
eagle  is  a  chaste  hair  brown,  of  a  peculiar  dull  or  opaque 
tint;  on  the  head  and  upper  parts  it  is  palest,  the  centre 
of  the  back  and  under  parts  l>eing  considerably  darker ; 
the  head  and  upper  part  of  the  neck  are  covered  with 
lanceolate  shaped  feathers,  which  are  raised  on  excite- 
ment  or  irritation,  and  the  tint  hers  is  remarkably  clear, 
appearing  at  a  distance,  when  shone  on  by  the  sun, 
almost  white;  the   quilb  are  blackish  brown,  with  a 
purplish  tinge,  and  have  the  shafts  pale;  the  upper  tail 
coverts  and  tail  are  purs  white,  and  in  all  the  attitudes 
of  the  bird  are  conspicuously  seen.    This  mark  of  per- 
fect plumage  is  considered  to  be  completed  about  the 
third  moult,  but  the  female  above  alluded  to  had  not 
a  perfectly  pure  tail  at  the  age  of  five  years,  the  outer 
feathers  retaining  a  considerable  portion  of  the  brown 
mottling,  which  is  seen  in  the  secoifti  year's  plumage. 
Now,  at  the  age  of  seven  years,  the  tail  is  unsullied ;  the 
bill  and  cere  are  straw  yellow,  the  latter  of  a  darker, 
rather  greener  tint:  the  iris  is  remarkably  beautiful,  of  a 
pale  grayish  honey  yellow,  very  brilliant  and  expressive. 
The  plumage  of  the  young  bird,  or  cinereous  eagle  of 
authors,  is  generally  of  an  umber  brown,  of  a  grayer  tint 
beneath,  the  feathers  tipped  with  a  paler  shade,  and  often 
white  at  the  base ;  the  tail  is  mottled  with  pale  brownish 
white  and  clove  brown,  and  with  the  successive  moults 
the  proportion  of  pale  colour  increases,  prevailing  most 
at  the  base  and  centre  of  the  tall ;  the  colour  of  the  bill 
is  less  clear,  more  mixed  with  green,  and  the  iris  is  pale 
chestnut  brown,  but  of  a  clear  expression.    The  form  of 
this  species  is  less  compact  and  firm  than  that  of  the 
golden  eagle,  and  when  at  rest  it  appears  more  sluggish, 
&om  the  greater  coverts  being  brought  forward  and  kept 
in  a  hanging  position  over  the  quills,  covering  the  thighs 
and  a  portion  of  the  side  of  the  bird. — NaturaliH's  lib' 
Tary*  by  Sir  W,  Jardiiu, 

1  The  8ea.^agles  form  a  less  noble  as  well  as  a  less 
typical  group  than  the  true  eagles,  from  which  they  re- 
c^e  considerably  both  in  organisation  and  habits.  The 
ridge  of  their  beak,  instead  of  being  somewhat  angular, 
is  convex  and  compressed ;  and  their  legs,  instead  of 
being  plumed  down  to  the  very  toes,  are  naked  in  their 
lower  parts,  the  upper  half  of  the  tarsi  alone  being 
covered  with  short  close-set  feathers.  The  cere 
in  which  the  nostrils  are  perforated  is  slightly  hispid ; 
the  wings  are  long  and  powerful;  the  anterior  surface 
of  the  tarsi  is  scutellated  ;  the  toes  are  free  throughout 
their  whole  extent ;  the  outer  one  is  capable  of  taking  a 
retroverted  direction ;  and  the  daws  are  of  unequal  size, 
strongly  curved,  and  furnished  with  a  deep  internal 
groove.  They  have  all  a  greater  or  less  tendency  to 
change  in  a  remarkable  degree  the  colour  of  their  plum- 
age on  the  head  and  neck  as  they  advance  in  age,  evin- 
cing in  this,  as  in  several  other  respects,  an  approxima- 
tion to  certain  South  American  groups,  in  which  those 
parts  are  feathered  in  the  young  state  and  partially  de- 
nuded in  maturity,  and  through  them  to  the  vultures,  in 
which  the  head  and  neck  are  in  all  stages  of  their  growth 
covered  only  with  a  silky  down. 

In  the  choice  of  their  food  the  sea-eagles  are  far  less 
scrupulous  than  their  brethren  of  the  land.    Inhabiting 


HISTORY  OP  BIRDS. 


The  otprtg:  browD  above,  while  b«low,  the 
back  of  the  head  nhite,  the  outward  tail 
feitheri,  on  the  inner  side,  streaked  with 
white ;  lega  naked.' 


miBt  mmnionl}'  ths  Ka-couti,  or  (lu  buiki  of  th«  large 
TJTtn  and  Inlets,  Ihey  mika  Uielr  pref  cb\t&y  of  fishes 
and  aquatic  birdi.  Thesa  Ifaej  usuallj  carr7  off  to  de- 
vour al  llieir  leisure  either  cm  iLe  rockior  in  Ihalr  twits. 
But  occasionally,  whia  all  other  r*B0iiTi;ai  lti\,  they 
t\  tbemselvM  u)>oii  the  dead  carcanei  of  aolmtls  nbich 
are  ibrovm  upon  the  abore,  and  thetr  manner  of  feed- 
ing under  lucb  circumstancei  clonly  refemble*  the 
diigiutliig  Toracitf  of  the  vuttuni.  For  hours  and 
(onielimei  for  dap  together  the]'  remain  stalienarr 
apon  tho  putrid  carrion,  and  quit  It  onl]'  »hen  It  no 
longer  aAbrds  th*  means  of  sallatlLg  tha  cnviogi  of 
Ibelr  appetits. 

Much  confusion  has  existed  In  the  (jTHNiymy  of  tit* 
great  sea-esgla.  the  dISerence  of  the  colours  of  tha  plu- 
mage ia  the  various  stages  of  it*  gnmlh,  having  misled 
authors  so  far  as  to  induce  them  to  record  it  under 
several  disttuct  specllic  umes.  IVee  of  these  were 
almost  univFmlly  admitted  until  about  twenty  years 
ago,  when  M.  Frederic  Cuvier  published  in  tho  Annals 
uf  the  French  museum  the  result  of  his  ubaervalioni 
on  the  individuals  couRued  in  the  Jsidin  d«a  Plantea, 
nhlcb  had  convinced  blm  of  the  propriety  of  uniting  the 
falco  osslfragus,  ilbiraudus,  and  albicilia  ef  Gmelin 
under  one  common  name.  The  diOerencea  which  were 
formerly  supposed  to  eiist  between  these  birds  have 
been  recognised  by  atmost  eveiy  subsequent  writer  u 
those  of  age  alone.  In  ita  earlier  stages  Its  beak  ii  of 
a  bluish  bom-colour;  lis  head  and  neck  deep  brown; 
tha  plumage  of  its  upper  lurfara  brownish  blark,  with 
a  mixture  of  whitish  or  ash-coloured  spots  on  tha  buk 
and  tail.  In  this  slate  It  is  the  fslco  osalfngus  of  syste- 
matic writers.  As  It  advance*  In  age,  about  the  third 
or  fourth  year,  the  head  and  neck  becotne  of  sn  ashy 
brown;  the  beak  gradually  loses  its  bluish  tinge  and 
changes  to  a  pale  yellow;  Iha  white  spots  on  tlie  back 
disappear;  and  the  tail  is  of  a  unifiwro  grayish  white: 
this  is  ths  faico  alblcaudua  of  QmElin,  tha  petit 
pygarguB  of  Bulibn,  and  (he  lesser  whits-tailed  eagle 
of  Lalbam.  When  it  his  Klainsd  ita  fifth  year  the 
change  may  bo  renrded  as  complete ;  the  head  and 
neck  have  little  of  the  brown  tinge  remaining;  the 
back  Is  throughout  of  a  dusky  brawn  inUrmiied  with 
ashy  gray;  and  the  tail  is  perfectly  while.  It  hai 
now  arrived  at  its  mature  state,  in  which  It  has  been 
described  and  figured  as  the  lalco  albtcilla,  the  grand 

Eygargue,  and  the  white- tailed  or  cinereous  eagle, 
n  all  its  stages  Uto  cere  and  naked  parts  of  the  legs 
ara  yellow ;  the  under  part  of  the  body  is  of  a  lighter 
hue  than  the  upper,  and  more  thickly  Interspened 
with  pale  cinereous  spots ;  and  tho  claws  ara  completely 
black. 

The  great  sea'eigla  Is  an  Inhabitant  of  nearly  (ha 
whole  of  Europe  and  of  Northern  Alia.  It  sometimes 
builds  It*  nests  In  the  clelU  uF  rocks,  but  more  fre- 
quently on  tha  summit  of  same  lofty  tree.  The  female 
liyi  (wo  eggs,  about  the  same  site  and  shape  as  those  of 
a  goose.  The  young  are  fed  with  fish  or  Hash  until  they 
are  able  to  quit  the  nest,  when  they  tally  forth  with 
their  parents  la  quest  of  their  own  prey,  and  tpeedlly 
■Mume  an  independent  mode  of  life. 

With  the  tca-eagies  of  Europe  and  of  the  northern 
part*  of  America,  are  usociatsd  sevenl  other  species 
of  Uia  eagle  tribe,  whose  etaenUal  characten  are  nearly 
ilmilar,  and  whose  naturel  habits  may  tiierelbie  be  pre- 
sumed (0  be  the  tame.  Of  these  three  are  Asiatic, 
three  African,  two  or  three  natives  of  Australii  and  the 
Islands  of  tho  Polynesia,  and  two  of  South  America )  so 
that  the  group  appear*  to  ha  unlveraatly  spread  over  Bll 


The /son  U  blanes  above,  browuisb  grryi 
below,  white,  spotted  with  tawnj  brown;  the 
tail  fealhera,  an  the  outiide  and  at  the  extrem- 
itj,  brown;  on  the  inside,  white,  Btreaked 
with  brown;  legs  naked. 

The  tagh  of  Sratil:  hieckish  brown;  ash 
colour,  mixed  in  the  wings ;  tail  feathers 
white;  legs  naked.  (See  Plate  XVI.  fig. 
6.) 

The  Oroonoho  tagk :  with  a  topping;  above, 
biackiah  brown  ;  below,  white,  spotted  with 
black;  upper  neck  yellow;  fail  fealn era  brown, 
with  white  circles ;  leg  feathers  white,  spotted 
with  black. 

The  ertnctud  Afriean  eojfc.- with  a  topping; 
the  tait  nf  an  ash  colour,  streaked  on  the  upper 
side  with  black. 

Iht  tagU  of  Fondicherry  I  chestnut  cdour: 
the  six  outward  tail  feather*  black  one  half* 


the  grand  diiiifons  of  the  globe.  The  birds  ofwhirbil 
is  composed  may  be  regarded  as  of  almost  equal  uliUly 
In  the  economy  of  nature  with  (be  vultures,  between 
which  and  the  true  eagle*  they  bold  an  iutermedlsts 
station.  The  former  consume  the  putrid  carcases  of  lirul 
animals,  and  thelatter  remove  the  ollbnaive  remains  offiibcs 
and  other  animals,  which  would  otherviae  acciunnlate  tn 
disgusting  quantity  along  the  sea-coast,  and  on  the  nir^ 
of  lakes. — Surltnu  Biid  Matgtria  i^  tht  ZotAogioai  SotiflJ 
BrtoiMled.  Vei.JI. 

mgit  the  sea-esglei  are  iDcladed  theWnrrB-RBADiD 
Sia-EAOLi  (Hulianu  auaetplmlHt),  the  Chilian  Bia 
Eaols,  ind  the  BaaitLiAN  Cakacaka  Eaoli  (Fata 

aHuniu).    PI.  L.  Ilgi.  1.  S.  and  4. 

Tbe  Otprey,  or  Otrifiage,  is  so  named,  because  fng- 

at*  of  bones  of  cteslderabla  magnitude  have  been 

found  In  Ita  stomach.     From  It*   usihI  habitat  on  tbe 


ga-abore,  on  the  banks  of  great  river*  anil  lakes  over 
rhich  it  is  continually  hovering.  It  In*  received  ttie 
denomination  of  the  great  sea-eagle ;  i>f  which  snaccouat 
Is  given  In  the  previous  note. 

*  To  these  maybe  added,  i  species  of  eea-cagle,  which 
M.  Audubon  has  called  the  Bhd  of  fftuhingtcn,  *i 
being  the  noblest  of  the  genus  known  to  luturmlists. 

"  It  was  an  a  winter's  evening,"  he  nyt,  "  In  the 
month  of  February,  1»H,  that,  for  the  first  time  in  my 
life.  I  had  an  opportunity  of  seeing  thi*  rmre  and  noble 
bird,  and  never  shall  I  forget  the  dalight  It  gave  me. 
We  ware  on  a  trading  voyage,  ascending  the  Upper 
MItilselppI,— the  keen  winter  blasts  whistled  over  our 
heads,  and  the  cold  from  which  I  euflered  had.  In  a 
great  degree,  eitlnguithod  the  deep   Intarest  nblch,  at 
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CHAP.  III. 

THX  COMDOR  OT  AUEBIC&. 


Wi  might  now  ooma  to  •peak  of  the  vnl- 
tare  kind,  m  tbey  hold  the  next  rank  to  the 


aUttr  Muais,  Ihli  Hrar  hu  kain  mnt  to  dmlia  In  toe. 
I  lay  auvtcbed  beiida  our  pitrDOii ;  Uie  nttiy  of  the 
cargo  «w  fbrgntten,  uid  tba  mil)'  thing  that  oiled  forth 
inr  attcntKn  vru  tha  multitude  of  ducki,  of  di&rent 
ifeciw,  KCCMnpanied  b]i  (Ut  flodu  of  ihmu,  which 
Irooi  time  to  time  wooid  put  s*.  My  pWroon,  >  Cio- 
■dnn,  hail  been  engifed  muij  y*ut  Id  the  liir  Inde  : 
fa*  hh  ■  nun  of  much  inlelligemM,  who,  perceiiing 
thit  thoa  binia  hid  engaged  mj  curioeit]'.  iMned  onJf 
aoiloiB  ta  Snd  Mtna  nan  abject  to  dlnrt  me.  Tha 
•aa-aagle  OeitOTeriB.  ■  HoiriortunaU!'  h>  axclilmed  I 
■tUf  b  what  I,eo^  hiTa  widted,  Look,  lirl  the 
great  eagle,  uid  Eha  onlf  one  I  have  Men  iliica  I  left 
Iha  tahea.'  I  ni  Inttantlf  on  mf  faet,  aad,  having 
ofcsaiTMl  it  attoiUTaly,  courludMl,  la  1  leat  it  In  tha 


In  aha  than   a 


ith,  (rid  n 


luig.     In  tha  UniU 


X  kind 
4lSt.tei 


A  Louisiana 

high  as  Ihs  nteuth  of  lbs  MiHoirl  lo  Ibe  north-irs*!,  (I 
■|Kak  onlj'  of  the  ntenC  of  eountry  I  hara  Tliltsd,  aud 
^rhtn  I  haT*  lem  Ihem,)  theae  hJrda  are  tvj  nn. 
Thi*  iriU  appear  to  all,  irben  I  aay  that  during  mj  many 
><nKP*'<ErtnaUani  mora  than  aightornlne  I  nererfound, 
and  otilj  ena  neat.  IVo  ftan  had  gone  bf  ilnce  Iha 
dtaeorer;  of  Iha  neet.  In  tniltlest  ciounfma;  but  my 
wiabea  wen  ne  longer  te  remain  ungralllied.  In  re- 
tnmli^  frnu  tha  llule  rlllage  el  Handeraoo,  lo  the  boma 

of  Dr  R ,  about  a  mil*  dlKant,  I  taw  one  riM 

Iram  a  imall  inclanire  not  a  bundred  ywiw  befure  me, 
witare  the  doclor  had  a  few  daya  before  tlaiighlered 
(Otna  bogs,  and  alight  upon  a  low  tree  branchtag  over 
tlie  road.  I  prepared  m)' double-barrelled  piece,  which 
I  eonaCantlf  ony,  and  went  alowly  and  nutJouilf  to- 
w»i^  him; — quits  fearieet,  he  awaited  my  approach, 
leaking  npeo  me  with  an  undaunted  eye,  I  fired,  and 
)m  teU ;  before  !  reached  him  he  wa*  dead.  With 
what  delight  I  anrteyed  thli  magnlflcant  bird  1  Had 
the  ftneit  aalmon  ever  pleased  him  at  he  dkl  me  F 
Narer.  I  ran  and  pretented  him  lo  my  friend.  Tha 
doctor,  who  wa*  to  exparieiioed  hunter,  eumlned  the 
Mn)  with  much  (adtlkction,  and  (raokly  acknowledged 
ha  had  Hver  befiire  teen  or  heard  of  it. 

"  Tha  name  I  cboee  for  thI*  new  epedei  of  eagle, 
'The  Bird  of  Wtshingto),'  may,  fay  tome,  be  con- 
lidered  u  prepneCennt  and  onRt;  but,  being  Indiaput- 
ablj  the  nofalett  of  the  genui  known  lo  ntlivaUMt,  1 
liust  It  wilt  be  allrwed  to  retain  It.  To  thoae,  how. 
ever,  wbo  may  be  cnrloie  lo  know  mj  reaioni,  I  can 
udy  aay,  that  ai  the  New  World  gave  ma  birth  and 
lilcrty,  the  great  man  who  Irmired  -     '    ' 


eagle;  but  we  are  interrupted  in  oar  melhod, 
by  the  omsidenition  of  an  enoraioua  bird, 
whose  place  ib  not  yet  aacertained  ;  ai  natu- 
raliita  are  in  doubt  nlietber  to  refer  it  to 
the  eagle  tribe,  or  lo  that  of  the  vulture.  Itj 
gteat  strength,  force  and  vivacity,  might 
plead  for  its  place  aitione  the  romier;  the 
baldnesaof  its  head  and  neck  might  be  thought 
ta  d^rade  it  among  the  latter.  In  this  uru 
certainty,  it  will  be  enough  to  describe  the 
bird  by  the  lights  we  hare,  and  leave  future 
hiitoriatu  to  settle  its  tank  in  the  feathered 
creation.  Indeed,  if  size  and  strength,  com. 
bined  with  rapidity  of  flight  and  rapacity,  de. 
■erre  pre-emuience,  no  bird  can  be  put  in 
eom  petition  with  it 

The  condor  possesses,  in  a  higher  degree 


i  luch  tnie  Dobllity  of  mind, 
!ing,  at  la  teldom  potaened. 
!agle{  and  hli  name,  Dxlrmd- 
tng  from  pole  to  pole,  reiemhlea  the  majestic  loarlngt  of 
Ihe  mlgbtisft  of  the  feathered  tribe. 

"  The  Bight  of  Ihli  bird  is  vary  diShrent  fmm  that  of 
Ihe  white-headed  eagle,  encircling  mure  diameter  tbia 
the  latter  j— whilst  tailing,  beeping  nearer  lo  the  land 
and  the  lurface  of  the  water  i — and  when  about  to  diva 
for  Aah,  falling  In  a  cimiitow  iplral  manner,  ai  If  with 
an  inteollon  of  cheeking  all  retreating  movement  which 
ill  prey  might  attempt,  and  only  wben  within  a  lev 
yards  darting  upon  it.  Tbe  fith-hawk  often  doat  the 
When  riling  wilh  a  fish,  they  fly  to  a  contldar- 
tance,  forming,  in  their  Um  of  couraa  and  Ibit 
of  the  water,  t  vary  acute  angle,  tomathing  not  eiceed- 
ing  thirty  dtgreet,  when  tevenl  hundred  yards  diilanl 
From  Iha  spot  emerged  from. 

"  The  glands  containing  the  oil  used  for  the  purpote 

at  lubricating  the  surface  of  the  plumage  were,  in  tha 

■peclmon  here  repreiented,  eilramely  large  ;  tha  caii< 

lants  bad  tbe  appearance  of  hog's  &t  which  *hsd  bean 

ittad  and   become  rwuld.      This  bird  makei  mar* 

.lioua  use  of  that  lubatance   than  tbe  white-headed 

eagle,  or  any  of  the  falco  genui,  except  the  fiah-htwk; 

..-the  whole  plumage  looking,  upon  close  aaamlnatlon. 

If  It  bad  received  a  general  coating  of  a  thin,  clear 

lulloQ  of  gum-arabic,  and  presenting  less  of  the  downy 

gloss  eihibited  on   the  upper  part  el  Ibe  bald.heided 

eagU's   plumage.       The   male   bird   weight    ]4j    Ibb 

ilrdupoii;  measures  3  ft.  7  in.  in  length,  aod  10  ft. 


S  in.  In  eitenl.       The  u 


„  dark 


it  is,  however,  the  same  colour  for  half  tti 
length,  turning  Into  yellow  towards  tlie  mouth,  which  it 
surrounded  with  a  Chick  ytUow  diin.  Houlh)  blue; 
tongue,  Ibe  tame  ;  cere,  greenish  yellow ;  eye,  large,  of 
a  liae  ehfttout  colour ;  Irts,  black,  the  whole  protected 
above  by  a  broad,  strong,  bony,  carlllagineui  tubatance, 
giving  the  eye  the  appearance  of  being  much  tunk. 
Lores,  liglitith  blue,  with  much  strong  recumbent  bair; 
upper  part  of  the  bead,  neck,  hack,  tcapulare,  rump, 
Mil  coverts,  femorals,  and  Uil  (eaUien,  dark,  coppery, 
gloaty  brown  ;  throat,  front  of  tbe  neck,  breast,  uid 
belly,  rich  bright  cinnamon  colour; — the  feathers  ol 
Ihe  whole  of  which  are  luig,  narrow,  sharp-pointed,  rf  a 
hairy  texture,  each  dathed  tloog  the  centra  with  tbe 
brown  of  the  back  ;  the  wlngt,  when  cloted,  reach  with- 
in an  inch  and  a  half  of  Ue  end  of  tha  Ull  Feaibere, 
which  are  very  broad  next  tha  body.  Lesser  coverts, 
rusty  iron  gray,  forming  with  that  colwr  an  elongated 
oval,  reaching  irom  Ihe  thouldart  to  Ihe  lower  end  of 
ttie  tecoiidariai,  gradually  changing  lo  the  brown  of  tbe 
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tlian  the  eagle,  all  the  qualities  that  render  it 
formidable,  not  only  to  the  feathered  kind, 
but  to  beasts,  and  even  to  man  himself.  Acos. 
ta,  Garci lasso,  and  Desmarchais,  assert,  that 
it  is  eighteen  feet  across,  the  wings  extended. 
The  beak  is  so  strong  as  to  pierce  the  body  of 
a  cow  ;  and  two  of  them  are  able  to  devour  it 
They  do  not  even  abstain  from  man  himself : 
but  fortunately  there  are  but  few  of  the  spe- 
cies ;  for  if  they  had  been  plenty,  every  order 
of  animals  must  have  carried  on  an  unsuccess- 
ful war  against  them.  The  Indians  assert, 
that  they  will  carry  ofif  a  deer,  or  a  young 
calf)  in  their  talons,  as  eagles  would  a  hare  or 
a  rabbit;  that  their  sight  is  piercing,  and  their 
air  terrible ;  that  they  seldom  frequent  the 
forests,  as  they  require  a  large  space  for  the  dis. 
play  of  their  wings ;  but  that  they  are  found  on 
the  sea-shore,  and  the  banks  of  rivers,  whither 
they  descend  from  the  heights  of  the  mountains. 

back  IS  It  meets  the  scapultrs.  The  seoondtries  of  the 
last  middle  tint.  Primariea,  brown,  darkest  in' their 
Inner  yeins,  very  broad  and  firm ;  the  outer  one  two  and 
a  half  inches  thorter  than  the  second ;  the  longest  twenty- 
four  inches  to  its  roots,  and  about  half  an  inch  in  diame. 
ter  at  the  barrel.  The  under  wing  coverts,  iron  gray» 
very  broad,  and  forming  the  same  cavity  that  is  apparent 
in  all  this  genus  with  the  scapulars,  which  also  are  very 
broad.  Legs  and  feet  strong  and  muscular:  the  former 
one  and  a  half  inches  in  diameter;  the  latter  measuring, 
from  the  base  of  the  hind  daw  to  that  of  the  middle  toe, 
six  and  a  half  Inches.  Claws  strong,  much  hooked ; 
the  hind  one  two  inches  long,  the  inner  rather  less,  all 
blue,  black,  and  glossy.  Toes  warty,  with  rasp.like  ad- 
vancing hard  particles,  covered  with  large  scales  appear- 
ing again  on  the  front  of  the  leg,  all  of  dirty  strong 
yellow.  Leg  feathers  brown  cinnamon,  pointed  back, 
wards. 

"From  the  above  account,  it  will  be  seen  that  the 
bird  here  described  and  ^thfully  Agured  from  a  fresh, 
killed  specimen,  is  a  very  scarce  species,  even  in  those 
parts  where  it  is  a  native ;  and,  that  it  is  rarely  met 
with,  the  few  opportunities  I  have  had  of  seeing  it,  the 
dates  of  which  I  have  generally  given,  are  a  sufficient 
proof." 

The  MartkU  eaffl§,  sometimes  called  the  griffard,  is 
a  large  species  discovered  in  Africa  by  Lo  Vailiant.  It 
inhabits  the  country  of  the  great  Namaquois,  between 
the  twenty-eighth  degree  of  south  latitude  and  the  treble, 
and  probably  exists  in  the  other  parts  of  Africa.  When 
perched,  it  emits  sharp  and  piercing  cries,  mixed  with 
hoarse  and  lugubrious  tones,  which  are  heard  at  a  great 
distance.  It  flies,  with  the  legs  pendant,  and,  like  the 
common  eagle,  rises  so  high  that  it  is  lost  sight  of, 
though  its  cry  Is  still  audible.  Highly  courageous,  it 
never  suffers  any  great  bird  of  rapine  to  approach  with- 
in Its  domain.     It  hunts  gaselles  and  hares. 

The  grlffards^  like  the  other  eagles,  are  usually  ob- 
served in  couples,  but  during  the  hatching  time  the 
male  alone  provides  for  the  subsistence  of  the  family. 
The  nest  Is  formed  between  precipitous  rock%  or  on  the 
summits  of  lofly  trees.  Its  basis  is  constituted  like  that 
of  the  other  eagles'  nests,  but  it  is  covered  with  a  large 
quantity  of  small  wood,  moss,  and  roots,  which  give  it 
a  thickness  of  about  two  feet.  This  bed  is  again  covered 
with  small  bits  of  dry  wood,  on  which  the  female  lays 
two  eggs  almost  round,  eoUrely  white,  and  more  than 
three  inches  in  diameter. 

The  BaibuMMard  is  pretty  generally  spread  through 


By  later  accounts  we  learn,  that  they  come 
down  to  the  sea-shore  only  at  certain  seasons, 
when  their  prey  happens  to  fail  them  upon 
land ;  that  they  then  feed  upon  dead  fish,  and 
such  other  nutritious  substances  as  the  sea 
throws  upon  the  shore.  We  are  assured, 
however,  that  their  countenance  is  not  so  ter- 
rible as  the  old  writers  have  represented  it ; 
but  that  they  appear  of  a  milder  nature  than 
either  the  eagle  or  the  vulture. 

Condamine  has  frequently  seen  them  in 
several  parts  of  the  mountains  of  Quito,  and 
observed  them  hovering  over  a  flock  of  sheep ; 
and  he  thinks  they  would,  at  a  certain  time, 
have  attempted  to  carry  one  off,  had  they  not 
been  scared  away  by  the  shepherds.  Labat 
acquaints  us,  that  those  who  have  seen  this 
animal,  declare  that  the  body  is  as  large  as 
that  of  a  sheep ;  and  that  the  flesh  is  tough, 
and  as  disagreeable  as  carrion.  The  Span- 
France,  Germany,  and  most  of  the  countries  of  Europe 
from  north  to  south.  It  Is  also  found  In  Barbary,  Egypt, 
Louisiana,  and  even  In  the  island  of  Pins  in  the  South 
Sea.  The  balbunards  of  the  reeds  in  Carolina  and 
Cayenne,  appear  to  be  only  varieties  of  the  same  spe- 
cies, which  equally  inhabits  Pennsylvania,  and  is  some, 
timet  called  phavera.  The  places  which  the  balbuszard 
prefers  to  frequent,  are  not  the  shores  of  the  sea,  but 
low  lands  bordering  on  ponds  and  rivers,  from  which 
haUt  it  might  be  termed  the  fresh-water  eagle.  Perched 
on  a  lofty  tree,  or  hovering  at  a  considerable  elevation  In 
the  air,  it  watches  the  fish  from  a&r,  descends  upon  It 
with  the  rapidity  of  lightning,  seixes  it  at  the  moment 
it  appears  on  the  surface  of  the  water,  or  even  plunges 
in  completely  after  it,  and  carries  It  off  In  Its  talons. 
But  this  prey,  the  weight  of  which  renders  the  flight  of 
the  bird  slow  and  laborious,  does  not  always  remain  the 
portion  of  the  balbuzzard.  On  the  banks  of  the  Ohio, 
where  It  goes  to  fish,  when  the  perea  ocellaia  quits  the 
ocean  to  enter  the  river,  dwells  also  the  formidable  py- 
gargus.  When  he  sees  the  balbuxzard  arrived  to  the 
height  of  his  eyrie,  he  quits  his  own,  pursues  him  close- 
ly, until  the  &her,  convinced  of  his  inferiority,  aban. 
dons  the  prey  ;  then  this  fierce  antagonist  with  folded 
wings  shoots  down  like  an  arrow,  and  with  the  most  in- 
conceivable address,  seizes  the  fish  again  before  It  reaches 
the  river.  The  right  of  the  strongest  is  the  sovereign 
arbiter  of  small  and  great  events,  and  governs  through- 
out the  universe  with  resistless  sway.  In  the  air,  on  the 
earth,  and  under  the  waters. 

The  Greta  Harpy  (see  Plate  XVI.  fig.  7.)  Is  a  bird 
which  has  been  described  under  various  synonyms,  in 
consequence  of  the  variations  which  result  from  age  and 
sex,  in  its  magnitude  and  plumage.  It  is  found  in  Bra- 
zil, New  Granada,  and  Guyana,  where  It  particularly 
inhabits  the  fiirests  of  the  interior.  It  Is  also  found  in 
other  countries  of  America,  and  is  peculiar  to  that  con- 
tinent. It  is  said  to  be  the  most  robust  and  powerful  of 
the  feathered  race.  If  the  stories  told  of  it  be  true,  the 
benefits  of  nature  seem,  in  this  way,  to  be  pretty  equally 
distributed  to  both  worlds.  While  the  old  can  boast  of 
the  most  terrible  of  quadrupeds,  the  fiercest  and  strong- 
est of  birds  has  fallen  to  the  Inheritance  of  the  new. 
Travellers  have  assured  Mauduyt,  that  the  harpy  makes 
its  usual  prey  on  the  al  and  the  nnau,  and  that  it  often 
carries  off  fawns  and  other  young  quadrupeds.  It  also 
attacks  the  arras,  and  the  larger  parrots. 

The  fTed^e-iailed  HigU  (see  Plate  XVI.  fig.  2.)  may 
,  be  regarded  as  the  tjrpe  of  a  distinct  form  in  the  impor- 
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iards  themselves  seem  to  dread   its  depreda- 
tions ;  and  there  have  been  many  instances  of 
its  carrying  off  their  children. 

Mr  Strong}  the  master  of  a  ship,  as  he  was 
sailing  along  the  coasts  of  Chili,  in  the  thirty- 
third  degree  of  south  latitude,  observed  a  bird 
sitting  upon  a  high  cliff  near  the  shore,  which 
some  of  the  ship's  company  shot  with  a  leaden 
bullet  and  killed.  They  were  greatly  sur- 
prised when-  they  beheld  its  magnitude  ;  for 
when  the  wings  were  extended,  they  measured 
thirteen  feet  from  one  tip  to  the  other.  One 
of  the  qmlls  was  two  feet  four  inches  long ; 
and  the  barrel  or  hollow  part,  was  six  inches 
and  three  quarters,  and  an  inch  and  a  half  iu 
circumference. 

We  have  a  still  more  circumstantial  account 
of  this  amazing  bird,  by  P.  Feuilie,  the  only 
traveller  who  has  accurately  described  it:  ^*  In 
the  valley  of  Ilo,  in  Peru,  I  discovered  a  con- 
dor perched  on  a  high  rock  before  me  :  I  ap- 
proached within  gun-shot,  and  fired  ;  but  as 
my  piece  was  only  charged  with  swan-shot, 
the  lead  was  not  able  sufficiently  to  pierce  the 
bird  8  feathers.  I  perceived  however,  by  its 
manner  of  flying,  Uiat  it  was  wounded  ;  and 
it  was  with  a  good  deal  of  difficulty  that  it 
flew  to  another  rock,  about  five  hundred  yards 
distant  on  the  sea. shore.  I  therefore  charged 
again  with  ball,  and  hit  the  bird  under  the 
throat,  which  made  it  mine.  I  accordingly 
ran  up  to  seize  it ;  but  even  in  death  it  was 
terrible,  and  defended  itself  upon  its  back  with 
its  claws  extended  against  me,  so  that  I 
scarcely  knew  how  to  lay  hold  of  it  Had  it 
not  been  mortally  wounded,  I  should  have 
found  it  no  easy  matter  to  take  it ;  but  I  at 
last  dragged  it  down  from  the  rock,  and  with 
the  assistance  of  one  of  the  seamen,  I  carried 
it  to  my  tent  to  make  a  coloured  drawing. 

'*  The  wings  of  this  bird,  which  I  measured 
very  exactly ,  were  twelve  feet  three  inches 
(English)  from  tip  to  tip.  The  great  feathers, 
that  were  of  a  beautiful  shining  black,  were 
two  feet  four  inches  long.  The  thickness  of 
the  beak  was  proportionable  to  the  rest  of  the 
hodv  ;  the  length  about  four  inches  ;  the  point 
hooked  downwards,  and  white  at  its  extrem. 
ity  ;  the  other  part  was  of  a  jet  black.  A  short 
down  of  a  brown  colour,  covered  the  head  ;  the 
^es  were  black,  and  surrounded  with  a  circle 
of  reddish  brown.  The  feathers  on  the  breast, 
neck,  and  wings,  were  of  a  light  brown ; 

^ut  iiunily  to  which  It  belongs,  agreeing  with  the 
pOBine  eegles  of  the  old  world  in  most  points  of  its 
fAwnl  structure,  and  more  particularlyjn  its  length- 
^^  wiop  and  feathered  legs,  but  difleiing  from  them 
fai  the  character  from  which  It  derives  Its  name.  This 
^  is  peculiar  to  the  continent  of  New  Holland,  where 
tt  sppetia  exclusively  to  occupy  the  place  of  the  even- 
^M  ipedes  of  the  European  and  Asiatic  group,  none 
^  vUch  have  hitherto  been  detected  on  anv  part  of  the 
^«itnttsQ  coast. 


those  on  the  back  were  rather  darker.  Its 
thighs  were  covered  with  brown  feathers  to 
the  knee.  The  thigh-bone  was  ten  inches 
long  ;  the  leg  five  inches  ;  the  toes  were  three 
before,  and  one  behind  :  that  behind  was  an 
inch  and  a  half  :  and  the  claw  with  which  it 
was  armed  was  black,  and  three  quarters  of  an 
inch.  The  other  claws  were  in  the  same  pro- 
portion ;  and  the  legs  were  covered  with  black 
scales,  as  also  the  toes  ;  but  in  these  the  scales 
were  larger. 

'*  T^iese  birds  usually  keep  in  the  moun- 
tains, where  they  find  their  prey  :  they  never 
descend  to  the  sea-shore,  but  in  the  rainy  sea- 
son ;  for,  as  they  are  very  sensible  of  cold, 
they  go  there  for  greater  warmth.  Though 
these  moimtains  are  situated  in  the  torrid  zone, 
the  cold  is  often  very  severe  ;  for  a  great  part 
of  the  year,  they  are  covered  with  snow,  but 
particularly  in  winter. 

*'  The  little  nourishment  which  these  birds 
find  on  the  sea-coast,  except  when  the  tempest 
drives  in  some  great  fish,  obliges  the  condor 
to  continue  there  but  a  short  time.  They 
usually  come  to  the  coast  at  the  approach  of 
evening  ;  stay  there  all  night,  and  ily  back  in 
the  morning.* 

It  is  doubted  whether  this  animal  be  proper 
to  America  only,  or  whether  it  may  not  have 
been  described  by  the  naturalists  of  other 
countries.  It  is  supposed  that  the  great  bird 
called  the  Rock,  described  by  Arabian  writers, 
and  so  much  exaggerated  by  fable,  is  but  a 
species  of  the  condor.  The  great  bird  of  Tar- 
nassar,  in  the  East  Indies,  that  is  larger  than 
the  eagle,  as  well  as  the  vulture  of  Senegal, 
that  carries  oflf  children,  are  probably  no  other 
than  the  bird  we  have  been  describing.  Russia, 
Lapland,  and  even  Switzerland  and  Germany, 
are  said  to  have  known  this  animal.  A  bird 
of  this  kind  was  shot  in  France,  that  weighed 
eighteen  pounds,  and  was  said  to  be  eighteen 
feet  across  the  wings  ;  however,  one  of  the 
quills  was  described  only  as  being  larger  than 
that  of  a  swan  ;  so  that,  probably,  the  breadth 
of  the  wings  may  have  been  exaggerated, 
since  a  bird  so  large  would  have  the  quills 
more  than  twice  as  big  as  those  of  a  swan. 
However  this  be,  we  are  not  to  regret  that  it 
is  scarcely  ever  seen  in  Europe,  as  it  appears 
to  be  one  of  the  most  formidable  enemies  of 
mankind.  In  the  deserts  of  Pachomac,  where 
it  is  chiefly  seen,  men  seldom  venture  to  travel. 
Those  wild  regions  are  very  sufficient  of  them- 
selves to  inspire  a  secret  horror  :  broken  pre- 
cipices —  prowling  panthers  —  forests  only 
vocal  with  the  hissing  of  serpents^ and 
mountains  rendered  still  more  terrible  by  the 
condor,  the  only  bird  that  ventures  to  make 
its  residence  in  those  deserted  situations.' 

1  The  preceding  chapter  shows  how  much  Igoorauoe 
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CHAP.   IV. 
or  THE  TUI.TCBE  AND  ITS  AFFENITISS. 

The  first  rank  in  the  description  of  birds 
has  been  given  to  the  eagle ;  not  because  it 
is  stronger  or  larger  than  the  yalture,  bat 
because  it  is  more  generous  and  bold.  The 
eagle,  unless  pressed  by  famine,  will  not  stoop 
to  carrion ;  and  never  devours  but  what  he 
has  earned  by  his  own  pursuit  The  vulture, 
on  the  contrary,  is  indelicately  voracious;  and 
seldom  attacks  living  animals  when  it  can  be 
supplied  with  the  dead.  The  eagle  meets 
and  singly  opposes  his  enemy;  the  vulture,  if 
it  expects  resistance,  calls  in  the  aid  of  its 
kind,  and  basely  overpowers  its  prey  by  a 
cowardly  combination.  Putrefaction  and 
stench,  instead  of  deterring,  only  serves  to 
allure  them.  The  vulture  seems  among  birds 
what  the  jackal  and  hyt&na  are  among  quad- 
rupeds,  who  prey  upon  carcasses,  and  root  up 
the  dead. 

Vultures  may  be  easily  distinguished  from 


prevailed  regarding  the  ccndor  up  to  a  late  period,  and 
hovr  much  &ble  was  interwoven  with  its  history.  Baron 
vou  Humboldt,  tlie  celebrated  South  American  traveller, 
was  the  first  to  sK  before  the  world  its  true  character. 
He  passed  seveAteeo  months  in  the  Andes,  tlw  native 
mountains  of  the  cwidor;  he  saw  the  bird  daily ;  he  shot 
many  specimens ;  and  he  is  satisfied  that  in  general 
their  average  size  does  not  exceed  that  of  the  largest 
European  vultures.  The  authentic  history  of  the  condor 
is,  however,  still  Aill  of  interest  The  eagle  builds  "  his 
aery  on  the  mountain  top ;  "  but  the  elevation  at  wliich 
the  eagle  lives  is  (kr  infeiior  to  the  snowy  peaks  of  the 
Andes,  wliere  the  condor  iias  his  abiding  place.  At 
the  extreme  limit  of  vegetation,  where  iJl  other  ani. 
mais  perish,  the  condor  prefers  to  dwell,  inlutling  an 
atmosphere  so  hSglUy  rarefied  that  almost  every  other 
creature  woidd  perish  in  it  From  these  immense  ele- 
vations  this  wonderful  bird  soars  still  higher  up,  far 
above  the  clouds ;  and  thence,  with  an  almost  unlimited 
range  of  sight  he  surveys  the  earth.  Scenting  some 
carcase  upon  which  he  may  banquet,  he  descends  into 
the  plains  ;  and  there  he  gorges  himself  with  a  vorscity 
almost  without  example.  Captain  Head,  in  his  '  Rough 
Notes,'  hu  given  an  example  of  this  habit  of  the  condor: 
— "  In  riding  along  the  plain  I  passed  a  dead  horse, 
about  which  were  forty  or  fifty  condors  :  many  of  tliem 
•were  gorged  and  unaUe  to  fly ;  several  were  standing 
0*1  the  ground  devouring  Uui  carcase — the  rest  hovering 
above  iu  I  rode  within  twenty  yards  of  them  :  one  ^ 
the  largest  of  the  birds  was  standing  with  one  foot  on 
the  ground  and  the  other  on  the  horse's  body."  He 
adds  that  one  of  his  party  liad  also  ridden  up  to  the  dead 
horse ;  and  as  one  of  these  enormous  birds  flew  about 
fifty  yards  ofi^  and  was  unable  to  go  any  farther,  he  rode 
up  to  him,  and  then,  jumping  off  his  horse,  sei»d  him 
by  the  nedu  The  man,  who  was  a  Cornish  miner,  said 
he  had  never  had  such  a  battle  la  his  life,  although  he 
was  at  last  the  oonquerar. 

The  condor  does  not  exclusively  feed  upon  dead  or 
putrefying  flesh  ;  he  attaclcs  and  destroys  deer,  vicunas, 
and  other  middling-slzed  or  small  quadrupeds.  It  is 
said,  also^  to  be  wy  common  to  see  the  cattle  of  the  , 


all  those  of  the  eacle  kind,  by  the  nakedness 
of  their  heads  and  necks,  which  are  without 
feathers,  and  only  covered  with  a  very  slight 
down,  or  a  few  scattered  hairs.  Their  eyes 
are  more  prominent ;  those  of  the  eaeie  being 
buried  more  in  the  socket  Their  claws  are 
shorter,  and  less  hooked.  The  inside  of  the 
wing  is  covered  with  a  thick  down,  which  is 
different  in  them  from  all  other  birds  of  prey. 
Their  attitude  is  not  so  upright  as  that  of  the 
eagle ;  and  their  flight  is  more  difficult  and 
heavy. 

In  this  tribe  we  may  range  the  golden,  the 
ash-coloured,  and  the  brown  vulture,  which 
are  inhabitants  of  Europe;  the  spotted  and 
the  black  vulture  of  Egypt ;  the  bearded  vuK 
ture ;  the  Brazilian  vulture,  and  the  king  of 
the  vultures,  of  South  America.     They  all 


Indians,  on  the  Andes,  suffering  from  tlie  severe  wounds 
inflicted  by  these  rapacious  birds.  It  does  not  sppear 
that  they  have  ever  attacked  the  human  race.  When 
Humboldt,  accompanied  by  his  friend  Bonpland,  was 
collecting  plsnU  near  the  limits  of  perpetual  snow, 
they  were  daily  in  company  with  several  condors  which 
would  sufier  themselves  to  be  quite  closely  approached 
without  exhibiting  signs  of  alarm,  though  they  never 
showed  any  disposition  to  act  ofiensively.  They  were 
not  accused  by  the  Indians  of  ever  carrying  off  children, 
though  frequent  opportunities  were  presented,  had  they 
been  so  disposed.  Humboldt  believes  that  no  authenti- 
cated case  can  be  produced,  in  which  the  lammergeyer 
(or  bearded  vulture)  of  the  Alps  ever  carried  ofi*  a  chiht 
though  so  currently  accused  of  such  theft ;  but  that  the 
possibility  of  the  evil  has  led  to  the  belief  of  its  actual 
existence. 

The  coiulor  is  not  known  to  buiM  a  nest,  but  is  said 
to  deposit  its  eggs  en  the  naksd  racks.  When  hatched, 
the  female  is  said  to  remain  with  the  young  for  a  whole 
year  in  order  to  provide  them  with  food,  and  to  teach 
them  to  supply  themselves.  In  relation  to  all  these 
points,  satisfactory  information  still  remains  to  be  pro- 
cured. 

Humboldt  saw  the  condor  only  In  new  Grensda, 
Quito,  and  Peru;  but  was  informed  that  it  follows  the 
chain  of  ihe  Andes,  from  the  equator  to  the  seventh 
degree  of  north  latitude,  into  the  province  of  Antioquia. 
l*here  is  now  no  doubt,  says  the  EncyclopSBdla  Amerf- 
cana,  of  its  appearing  even  in  Mexico,  and  the  south- 
western territory  of  the  United  States. 

The  habits  of  the  condor  partake  of  the  bold  ferocity 
of  the  eagle,  and  of  the  disgusting  filthiness  of  the  vul- 
ture. Although,  like  the  latter,  it  appears  to  prefer  the 
dead  carcass,  it  frequently  makes  war  upon  a  living 
prey ;  but  the  gripe  of  iU  talons  is  not  sufficiently  firm 
to  enable  it  to  cany  off  its  victim  through  the  air.  Two 
of  these  birds,  acting  in  concert,  will  frequently  attack  a 
puma,  a  llama,  a  calf,  or  even%  full  grown  cow.  They 
will  pursue  the  poor  animal  with  unwearied  pertinacity, 
lacerating  it  incessantly  with  their  *beaks  and  talons, 
until  it  falls  exhausted  willc  fatigue  and  loss  of  blood. 
Then,  having  firat  seized  upon  Its  tongue,  they  proceed 
to  tear  out  its  eyes,  and  commence  their  feast  with  these 
&vourite  morsels.  The  intestines  form  the  sscoimI 
course  of  their  banquet,  which  is  usually  continued  until 
the  birds  have  gorged  themselves  so  fully  as  to  remfer 
them  incapaUe  of  using  their  wings  in  flight*  Thm 
Indians,  who  are  well  acquainted  with  this  eflbct  of 
their  voracity,  are  In  the  habit  of  turning  it  to  account 
for  their  amusement  in  the  chase.     For  this  purpose 
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sfrree  in  their  nature  ;  being  equally  indolent* 
}et  rapacious  and  unclean.' 

The  eoLDBif  vulturs  seems  to  be  the  fore- 
most of  the  kind  ;  and  is,  in  many  things,  like 

they  expose  the  detd  body  of  a  horse  or  a  covr,  by  which 
some  of  the  condors,  which  are  geoerally  hovering  in 
tbe  air  In  search  of  food,  are  speedily  attracted.  As 
non  SB  the  birds  have  glutted  themselves  on  the  carcass, 
the  Indians  malce  their  appearancof  armed  with  the 
lisso^  and  the  condors,  being  unable  to  escape  by  flight, 
are  {Hirsued  and  caught  by  means  of  these  singular 
weapons  with  the  greatest  certainty.  This  sport  is  a 
peculiar  favourite  in  the  country,  where  it  is  held  in 
a  degree  of  estimation  second  to  that  of  a  bull'fight 
alone. 

>  The  great  ^mily  of  vultures  is  extensively  spread 
throughout  the  globe,  but  especially  abounds  in  the  hotter 
latitudes,  where  their  otili^  in  removing  carrion  and 
aU  putrid  animal  substances,  from  the  fields,  the  villages, 
wd  even  the  towns,  has  been  universally  acknowledged. 
As  we  recede  firom  the  hotter  climes  to   the  more 
temperate  regions,  we  gradually  lose  the  presence  of  the 
vultures,  till  at  length  the  boundaries  of  the  race  are 
passed.    Their  extreme  boundaries,  however,  are  more 
northerly,  or  rather  are  carried  out  more  nearly  to  the 
higher  latltudea  of  the  globe  than  might  at  first  be  sus- 
pected. In  America  the  turkey  vulture  {catkaries  awra) 
ranges  from  Terra  del  Puego  to  Nova  Scotia,  and  the 
black  vulture  (eaihartea  atraiatut)  is  common  In  Caro- 
fa'na.    Species  are  found  in  southern  and  central  Europe, 
without  reckoning  the  lammer.geyer  {jfyp^gto*  Berbatiu) 
which  forms  a  connecting  link  between  the  timid,  in. 
dolent,  and  giutUmous  vultures  on  the  one  hand,  and  the 
fierce,  rapacious  eagles  on  tbe  other,  we  may  enumerate 
the  fmltmr  cinereus  and  the  grifibn,  or  vultur  fuhmt, 
both  of  which  occur  in  the  mountain  chains  of  even  cen- 
,  tral  Europe,  and  are  tolerably  common  In  the  southern 
districts,  being  sfvead  over  most  parts  of  the  old  world. 
To  these  we  may  add  the  Egyptian  vulture,  or  Pharaoh's 
h  clucken  {jwophrtm  p^rcncpterus.) 
^1      The  genus  neophron  may  be  regarded  as  equivalent 
?N^iB  the  oh!  world  to  eaihartes  in  ttw  new,  the  Egyptian 
\J    vulture  cleeely  approximating  In  form,  habits,  and  re- 
latively in  tbe  ranffe  of  its  habitat  to  the  turkey  vulture. 
Of  the  vulture  of  the  old  world  the  Egjrptian  vulture 
is  the  nnallest ;  ft  is  however  one  of  the  most  numerous, 
and  especially  abounds  in  Egypt  and  the  adjacent  pro. 
vioees  of  Eiuvpe,  Asia,  and  Africa ;  it  has  even  been 
■sen  in  Italy  and  Switserland,  and  on  one  occasion  In 
England.    In   temperate  climates,  birds  that  prey  on 
carrion  are  less  necessary  as  scavengers  than  in  tropical 
cQimtries,  where  flocks  d;  vulturee  collect  together  firom 
distances  that  have  astonished  all  obserrers  by  whom  the 
dreomalaaca  Is  recorded.    This  is  well  exemplified  in 
two  qtedes,  which  have  been  frequently  confoimded,  the 
hifiey  bonrd  and  the  black  vulture,  both  of  which  are 
Med  upon  as  so  useful  in  several  of  the  States  both  of 
North  and  South  America,  that  there  Is  a  considerable 
ptaalty  for  killing  them.    The  former  bird,  Indeed,  as 
we  learn  from  M.  Desooartili^  is,  at  Charlestmi,  com. 
BMnly  called  by  the  name  oijkm  pounds,  from  the  amount 
of  this  penal^.     <' These  birds,"  he  adds,  "are  thus 
RtpeeCed  for  tbe  actual  services  which  they  render  in 
KSMving  from  the  city  auA  its  vicinity  all  dead  animals 
Md  ether  garbage  upon  which  they  exclusively  feed. 
Hence,  If  even  a  chicken  die,  it  is  not  long  before  its 
^nes  are  picked  clean.    The  vultures  are  occupied  the 
^ihale  day  In  making  their  rounds  to  discover  carrion 
md  oflal,  and  coming  down  in  legions,  they  mutually 
nrteod  for  tbe  prey,  which  Instantly  disappears.    They 
*n  to  findllar  that  they  may  easily  be  knocked  down 
*ith  a  stick.  I  had  a  great  desire  to  procure  a  specimen 
hk  this  vray ;  but  I. was  not  disposed  to  pay  five  loul8.d'  or 
TOL.  lu 
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the  golden  eagle,  but  larger  in  every  propor- 
tion. From  the  end  of  the  beak  to  that  of  the 
tail,  it  is  four  feet  and  a  half;  and  to  the 
claws'  end,  forty-five  inches.     The  length  of 

of  penalty."  '*  The  great  number  of  these  birds"  (Me 
bkick  vulture t)  says  Ulloa,  <'  found  in  such  hot  climates, 
is  an  exceUeut  provision  of  nature;  as  otherwise  the 
putri faction  caused  by  the  constant  and  excessive  heat 
would  render  the  air  insupportable  to  human  life.  These 
birds  are  &miliar  In  Carthagena ;  the  tops  of  the  houses 
are  covered  with  them:  it  is  they  who  cleanse  the  city 
of  all  its  animal  impurities.  There  are  few  animals 
killed  whereof  they  do  not  obtain  the  offals  ;  and  when 
this  food  is  wanting,  they  have  recourse  to  other  gar- 
bage. Their  sense  of  smelling  is  so  acute,  that  it  en. 
ables  them  to  trace  carrion  at  the  distance  of  three  oi 
four  leagues ;  which  they  do  not  abaodon  till  there  re- 
mains nothing  but  the  skeleton."  The  following  ac- 
count of  the  same  bird  is  by  Wilson  : — 

"  A  horse  had  dropped  down  in  the  street  In  convul- 
sions,  and  dying,  it  was  dragged  out  to  Hempstead  and 
skinned,     'fhe  ground  for  a  hundred  yards  around  it  was 
black  with  carrion  crows  ;  many  sat  ou  the  tops  of  sheds, 
fences,  and  houses  within  sight;  sixty  or  eighty  on  the 
opposite  side  of  a  small  run.    I  counted  at  one  time  two 
hundred  and   thirty-seven,  but  I  believe  there  were 
more,  besides  several  In  the  air  over  my  head  and  at  a 
distance.     I  ventured  cautiously  within  thirty  yards  of 
the  carcass,  where  three  or  four  dogs  and  twenty  or  thirty 
vultures  were  busily  tearing  and  devouring.      Seeing 
them  take  no  notice  I  ventured  nearer,  till  I  was  within 
ten  yards,  and  sat  down  on  tbe  bank.     Still  they  paid 
little  attention  to  me.     The  dogs  being  sometimes  accU 
dentally  flapped  with  the  wings  of  the  vultures,  would 
growl  and  snap  at  them,  which  would  occasion  them  to 
spring  up  for  a  moment,  but  they  immediately  gathered 
in  again.    I  remarked  that  the  vultures  frequently  at. 
tack  each  other,  fighting  with  their  claws   or  heels, 
striking  like  a  cock,  with  open  wings,  and  fixing  their 
claws  in  each  other's  head.     The  females,  and  I  believe 
the  males  likewise,  made  a  hissing  sound,  with  open 
mouth,  Exactly  resembling  that  produced  by  thrusting  a 
red-hot  poker  into  water;  and  frequently  a  snufi^ing, 
like  a  dog  clearing  his  nostrils,  as,  I  suppose,  they  were 
theirs.     On  observing  that  they  did  not  heed  me,  I  stole 
so  close  that  my  feet  were  within  one  yard  of  the  horse's 
legs,  and  again  sat  down.     They  all  slid  aloof  a  few 
feet ;  but  seeing  me  quiet,  they  soon  returned  as  before. 
As  they  were  often  disturbed  by  the  dogs,  I  ordered  the 
latter  home:  my  voice  gave  no  alarm  to  the  vultures. 
As  soon  as  the  dogs  departed,  the  vultures  crowded  in 
such  numbers,  that  I  counted  at  one  time  thirty-seven 
on  and  around  the  carcass,  with  several  within ;  so  that 
scarcely  an  inch  of  It  was  visible.  Sometimes  one  would 
come  out  with  a  large  piece  of  the  entrails,  which  in  a 
moment  was  surrounded  by  several  others,  who  tore  it 
in  fragments,  and  it  soon  disappeared.  They  kept  up  the 
hissing  occasionally.     Some  of  them  having  their  whole 
legs  and  heads  covered  with  blood  presented  a  most  savage 
aspect.    Still,  as  the  dogs  advanced,  I  would  order  them 
away,  which  seemed  to  gratify  the  vultures;  and  one 
would  pursue  another  to  within  a  foot  or  two  of  the  spot 
where   I   was  sitting.      Sometimes  I  observed   them 
stretching  their  necl^  along  the  ground,  as  if  to  press 
the  food  downwards."    The  black  vulture  appean  to  be 
the  same  bird  which  is  described  by  Acosta,  under  the 
name  of  pauUaxet.     As  he  tells  us,  "  they  have  a  sur. 
prising  agility  and  a  piercing  eye,  and  are  very  usefid 
for  clearing  cities,  not  suffering  the  least  vestige  of  car- 
rion or  putrid  matter  to  remain.     They  spend  the  night 
upon  trees  and  rocks,  and  resort  to  the  towns  in  the 
morning,  perching  upon  the  t<^  of  the  highest  build- 
ings, whence  they  look  out  for  their  plunder." 
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the  upper  mandible  is  almost  seven  inches  ; 
and  the  tail  twenty-seven  in  length.  The 
lower  part  of  the  neck,  breast,  and  belly,  are 
of  a  red  coloar  ;  but  on  the  tail  it  is  more 
faint,  and  deeper  near  the  head.  The  feathers 
are  black  on  the  back ;  and  on  the  wings  and 
tail  of  a  yellowish  brown.  Others  of  the  kind 
differ  from  this  in  colour  and  dimensions  ;  but 
they  are  all  strongly  marked  by  their  naked 
beads,  and  beak,  straight  in  the  beginning, 
but  hooking  at  the  point. 

They  are  still  more  strongly  marked  by 
their  nature,  which,  as  has  been  observed,  is 
cruel,  unclean,  and  indolent  Their  sense  of 
smelling,  however,  is  amasdngly  great ;  and 
Nature,  for  this  purpose,  has  given  them  two 
large  apertures  or  nostrils  without,  and  an  ex- 
tensive olfactory  membrane  within.^     Their 

In  the  pistes  we  have  given  representations  of  several 
vultures.  Fig.  1.  plate  XV.  represents  the  Grjflbn  Vul- 
ture, one  of  the  largest  birds  of  prey  of  the  old  contio. 
ent,  measuring  from  S|  to  4  feet  In  length.  It  inhabits 
the  mountain  chains  of  Europe,  Asia,  and  Africa.  Fig.  1. 
plate  XVI.  represents  the  King  of  the  vultures,  described 
in  the  text.  Fig.  0.  represents  the  Bearded  Vulture,  a 
bird  which  seems  to  form  a  link  between  the  vulture  and 
the  eagle,  as  it  seeks  living  prey  as  well  as  carrion.  It 
is  the  Lemmergeyer  of  the  Swiss  and  German  Alps,  and 
the  largest  European  bird  of  prey,  measuring  upwards 
of  four  feet  from  beak  to  tail,  and  nine  or  ten  in  the  ex. 
panse  of  its  wings.  Fig.  S.  same  plate,  represents  the 
Secretary  Vulture,  so  called  from  the  pen.like  appendage 
behind  the  ear. 

*  Is  it  by  the  powers  of  sight  or  of  smell  that  these 
birds,  afar  off  in  the  air  above,  or  on  the  very  verge  of  the 
horizon,  are  thus  led  to  their  booty?  This  is  a  question 
not  yet  settled.  The  ancient  classic  writers  teem  with 
passages  attributing  to  the  vulture  a  keen  and  discrimi- 
nating  scent;  and  certainly  the  development  of  the  or- 
gans of  this  sense  would  seem  to  &vour  the  opinion, 
which  is  supported  by  Mr  Waterton  and  others,  but 
which  Mr  Audubon  considers  to  be  erroneous.  This 
latter  observer  of  Nature  maintains  that  it  is  by  the  ex- 
traordinary powers  of  sight  that  the  vulture  perceives  his 
prey,  and  Le  Vaillant  explains  the  circumstance  upon 
the  same  theory.  **  Desirous,"  he  says,  **  of  observing 
how  so  great  a  number  of  vultures  could  congregate  to- 
gether in  so  short  a  space  of  time,  I  concealed  myself 
one  day  in  &  thicket,  after  having  killed  a  large  gazelle, 
which  I  left  upon  the  spot.  In  an  instant  a  number  of 
ravens  made  their  appearance,  fluttering  about  the  ani- 
mal, and  making  a  great  croaking.  In  less  than  a  quar- 
ter of  an  hour  these  birds  were  reinforced  by  the  arrival 
of  kites  and  buzzards;  and  immediately  afterwards  I 
perceived,  on  raising  my  head,  a  flight  of  birds  at  a  pro- 
digious height,  wheeling  round  and  round  in  their  des- 
cent. These  I  soon  recognised  to  be  vultures,  which 
seemed,  if  I  may  so  express  myself,  to  escape  from  a  ca- 
vern in  the  sky.  The  first  comers  fell  immediately  upon 
the  gazelle,  but  I  did  not  allow  them  time  to  tear  it  in 
pieces.  I  left  my  concealment,  and  they  betook  them- 
selves slowly  and  heavily  to  flight,  rejoining  their  com- 
rades,  whose  numbers  seemed  to  increase.  They  seemed 
almost  to  precipitate  themselves  from  the  clouds  to  share 
the  spoilf  but  my  presence  caused  them  speedily  to  dis- 
appear. 

The  Sociablb  VuiyruKB  (VuUw  auriealaris).  This  is 
a  gigantic  species  of  Vulture,  inhabiting  the  greater  part 
of  Africa,  and  said  also  to  be  found  in  Greece.    In  sise  it  is 


intestines  are  formed  difi'erently  from  those  of 
the  eagle  kind  ;  for  they  partake  more  of  the 
formation  of  such  birds  as  live  upon  grain. 
They  have  both  a  crop  and  a  stomach  ;  which 
may  be  regarded  as  a  kind  of  gizzard,  from 
the  extreme  thickness  of  the  muscles  of  which 
it  is  composed.  In  fact,  they  seem  adapted 
inwardly,  not  only  for  being  carnivorous,  but 
to  eat  corn  or  whatsoever  of  that  kind  comes 
in  the  way. 

This  bird,  which  is  common  in  many  parts 
of  Europe,  and  but  too  well  known  on  the 
western  continent,  is  totally  unknown  in  Eng. 
land.  In  Egypt,  Arabia,  and  many  other 
kingdoms  of  Africa  and  Asia,  vultures  are 
found  in  great  abundance.  The  inside  down 
of  their  wing  is  converted  into  a  very  warm 
and  comfortable  kind  of  fur,  and  is  commonly 
sold  in  the  Asiatic  markets. 

Indeed,  in  Egypt,  this  bird  seems  to  be  of 
singular  service.  There  are  great  flocks  of 
them  in  the  neighbourhood  of  Grand  Cairo, 
which  no  person  is  permitted  to  destroy.  The 
service  they  render  the  inhabitants  is  the  de- 
vouring of  all  the  carrion  and  filth  of  that 
great  city  ;  which  might  otherwise  tend  to 
corrupt  and  putrefy  the  air.  They  are  com. 
monly  seen  in  company  with  the  wild  dogs  of 
the  country,  tearing  a  carcase  very  deliberate- 
ly together.  This  old  association  produced 
no  quarrels ;  the  birds  and  quadrupeds  seem 
to  live  amicably,  and  nothing  but  harmony 
subsists  between  them.  The  wonder  is  still 
the  greater,  as  both  are  extremely  rapacious, 
and  both  lean  and  bony  to  a  very  great  de- 
gree ;  probably  having  no  great  plenty  even 
of  the  wretched  food  on  which  th^y  subsist. 

In  America  they  lead  a  life  somewhat  si. 
milar.  Wherever  the  hunters,  who  there 
only  pursue  beasts  for  the  skins,  are  found  to 
go,  these  birds  are  seen  to  pursue  them.  They 
still  keep  hovering  at  a  little  distance ;  and 


equal  to  the  condor,  and  measures  upwards  of  ten  feet 
across  the  expanded  wings.  It  has  been  ohsenred  of  thia 
bird  that  it  is  a  fit  macMne  for  deariug  the  schI  of  Africa 
from  the  putrid  bodies  of  elephants,  hippopotami,  rhin- 
oceroses, and  giraffes.  It  haunts  tl^  caverns  of  rocks; 
there  ito  night  is  passed,  and  there  amoiig  the  lofty  craga 
it  retires  to  repose  when  it  has  sated  its  appetite.  The  tail 
is  worn  down  by  friction  against  the  rocks,  and  by  the  soil 
of  the  plains,  in  consequence  of  its  laborious  efforts  to  raise 
itself  into  the  air.  It  is  only  by  an  extraordinary  exertion 
of  muscular  strength  that  the  bird  is  able  to  dear  the  earth, 
but  when  once  on  the  wing  it  sustains  itself  with  ease,  and 
its  flight  is  exoeediugly  grand  and  powerful  It  rises  higher 
and  higher,  until  its  enormous  bulk  is  lost  to  human  sight; 
but  firom  this  altitude  it  appears  to  look  with  telescopic 
rision  to  the  plains  below,  and  no  sooner  does  an  animal  sink 
exhausted  to  the  earth,  than  the  vulture  descends  upon 
it  like  an  arrow,  and  feeds  upon  the  carcise  until  he  is 
full-gorged  and  unable  to  resume  his  flight  The  descent 
of  one  vulture  is  a  signal  to  others,  and  the  carcase  is  soon 
covered  with  them.    Plate  LI.  fig.  2. 
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irhen  tbey  see  the  beast  flayed  and  abandoned, 
they  call  out  to  each  other,  pour  down  upon 
the  carcase,  and,  in  an  instant,  pick  its  bones 
u  bare  and  clean  as  if  they  had  been  scraped 
bj  a  knife. 

At  the  Cape  of  Good  Hope,  in  Africa,  they 
seem  to  discover  a  still  greater  share  of  dexte- 
rity  in  their  methods  of  carving.     "  I  have," 
says  Kolben,  **  been  often  a  spectator  of  the 
maDner  in  which  they  have  anatomized  a  dead 
bodv:  I  say  anatomized ;  for  no  artist  in  the 
world  cottlcl  have  done  it  more  cleanly.    They 
have  a  wonderful  methpd  of  separating  the 
flesh  from  the  bones,  and  yet  leaving  the  skin 
quite  entire.     Upon  coming  near  the  carcass, 
one  would  not  suppose  it  thus  deprived  of  its 
internal  substance,  till  he  began  to  examine  it 
more  closely  ;  he  then  finds  it,  literally  speak- 
ing,  nothing  bat  skin  and  bone.     Their  man- 
ner  of  performing  the  operation  is  this  :  they 
first  make  an  opening  in  the  belly  of  the  ani- 
mat,  from  whence  they  pluck  out,  and  gree- 
dily devour,  the  entrails :  then  entering  into 
the  hollow  which  they  have  made,  they  sepa- 
rate the  flesh  from  the  bones,  without  ever 
toaching  the  skin.     It  often  happens  that  an 
ox  returning  home  alone  to  its  stall  from  the 
plough,  lies  down  by  the  way  ;  it  is  then,  if 
the  vultures  perceive  it,  that  diey  fall  with 
fary  down,  and  inevitably  devour  the  unfortu- 
nate  animal.     They  sometimes  attack  them 
grazing  in  the  fields  ;  and  then  to  the  number 
of  a  hundred  or  more,  make  their  attack  all  at 
once  and  together." 

"  They  are  attracted  by  carrion,"  says  Ca- 
tesby,  "  from  a  very  great  distance.  It  is 
pleasant  to  behold  them,  when  they  are  thus 
eating  and  disputing  for  their  prey.  An 
eagle  general  I  v  presides  at  these  entertain, 
ments,  and  makes  them  all  keep  their  distance 
till  he  has  done.  They  then  fall  to  with  an 
excellent  appetite  ;  and  their  sense  of  smell  - 
ing  is  so  exquisite,  that  the  instant  a  carcass 
drops,  we  may  see  the  vultures  floating  in  the 
air  from  all  quarters,  and  come  sousing  on 
their  prey."  It  is  suppa^ied  by  some,  that 
tbey  eat  nothing  that  has  life ;  but  this  is  only 
when  they  are  not  able ;  for  when  they  come 
^  lambs,  they  show  no  mercy  ;  and  serpents 
»re  their  ordinary  food.  The  manner  of  those 
birds  is  to  perch  themselves,  several  together, 
00  the  old  pine  and  cypress-trees  ;  where  they 
continue  all  the  morning,  for  several  hours, 
with  their  wings  unfolded  ;  nor  are  they  fear, 
fal  of  danger,  but  suffer  people  to  approach 
them  very  near,  particularly  when  they  are 
eating. 

The  sloth,  the  filth,  and  the  voraciousness, 
(»f  these  birds,  almost  exceeds  credibility.  In 
the  Brazils,  where  they  are  found  in  great 
tbandance,  when  they  light  upon  a  carcass, 
vbich  they  have  liberty  to  tear  at  their  ease, 


they  so  gorge  themselves  that  they  are  unable 
to  fly  ;  but  keep  hopping  along  when  they  are 
pursued.  At  all  times,  they  are  a  bird  of 
slow  flight,  and  unable  readily  to  raise  them, 
selves  from  the  ground  ;  but  when  they  have 
over.fed,  they  are  then  utterly  helpless ;  but 
they  soon  get  rid  of  their  burden ;  for  they 
have  a  method  of  vomiting  up  what  they  have 
eaten,  and  then  they  fly  off  with  greater  faci- 
lity. 

It  is  pleasant,  however,  to  be  a  spectator  of 
the  hostilities  between  animals  that  are  thus 
hateful  or  noxious.  Of  all  creatures,  the  two 
most  at  enmity  is  the  vulture  of  Brazil  and 
the  crocodile.  The  female  of  this  terrible  am. 
phibious  creature,  which  in  the  rivers  of  that 
part  of  the  world  grows  to  the  size  of  twenty, 
seven  feet,  lays  its  eggs,  to  the  number  of  one 
or  two  hundred,  in  the  sands,  on  the  side  of 
the  river,  where  they  are  hatched  by  the  heat 
of  the  climate.  For  this  purpose,  she  takes 
every  precaution  to  hide  from  all  other  ani* 
mals  the  place  where  she  deposits  her  burden : 
in  the  mean  time  a  number  of  vultures,  or  gali. 
nassos,  as  the  Spaniards  call  them,  sit  silent 
and  unseen  in  the  branches  of  some  neighbour- 
ing forest,  and  view  the  crocodile's  operations, 
with  the  pleasing  expectation  of  succeeding 
plunder.  They  patiently  wait  till  the  croco- 
dile has  laid  the  whole  number  of  her  eggs,  till 
she  has  covered  them  carefully  under  the  sand, 
and  until  she  is  retired  from  them  to  a  conve« 
nient  distance.  Then,  all  together  encoura- 
ging each  other  with  cries,  tihey  pour  down 
upon  the  nest,  hook  up  the  sand  in  a  moment, 
lay  the  eggs  bare,  and  devour  the  whole 
brood  without  remorse.  Wretched  as  is  the 
flesh  of  these  animals,  yet  men,  perhaps  when 
pressed  by  hunger,  have  been  tempted  to  taste 
it  Nothing  can  be  more  lean,  stringy,  nau- 
seous, and  unsavoury.  It  is  in  vain  that, 
when  killed,  the  rump  has  been  cut  off;  in 
vain  the  body  has  been  washed,  and  spices 
used  to  overpower  its  prevailing  odour;  it 
still  smells  and  tastes  of  the  carrion  by  which 
it  was  nourished,  and  sends  forth  a  stench  that 
is  insupportable. 

These  birds,  at  least  those  of  Europe,  usu. 
ally  lay  two  efgs  at  a  tinw,  and  produce  but 
once  a  year.  They  make  their  nests  in  inac- 
cessible  cliffs,  and  in  places  so  remote,  that  it 
is  rare  to  find  them.  Those  in  our  part  of  the 
world  chiefly  reside  in  the  places  where  they 
breed,  and  seldom  come  down  into  the  plains, 
except  when  the  snow  and  ice,  in  the  native 
retreats,  has  banished  all  living  animals  but 
themselves:  they  then  come  from  their  heights, 
and  brave  the  perils  they  must  encounter  in  a 
more  cultivated  region.  As  carrion  is  not 
found,  at  those  seasons,  in  sufficient  quantity, 
or  sufficiently  remote  from  man  to  sustain 
them,  they  prey  upon  rabbits,  hares,  serpents, 
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and  whatever  small  gamo  they  can  overtake 
or  overpower.  ^ 

Such  are  the  manners  of  this  bird  in  gene- 
ral ;  but  there  is  one  of  the  kind,  called  the 
king  of  the  vultures,  (See  Plate  XVI.  fig.  1.) 
which  from  its  extraordinary  figure,  deserves 
a  separate  description.  This  bird  is  a  native 
of  America,  and  not  of  the  East  Indies,  as 
those  who  make  a  trade  of  showing  birds 
would  induce  us  to  believe.  This  bird  is 
larger  than  a  turkey-cock  ;  but  is  chiefly  re- 
markable for  the  odd  formation  of  the  skin  of 
the  head  and  neck,  which  is  bare.  This  skin 
arises  from  the  base  of  the  bill,  and  is  of  an 
orange  colour ;  from  whence  it  stretches  on 
each  side  to  the  head  ;  from  thence  it  proceeds, 
like  an  indented  comb,  and  falls  on  either 
side,  according  to  the  motion  of  the  head. 
The  eyes  are  surrounded  by  a  red  skin,  of  a 
scarlet  colour ;  and  the  iris  has  the  colour  and 
lustre  of  pearl.  The  head  and  neck  are  with. 
•  out  feathers,  covered  with  a  flesh-coloured 
skin  on  the  upper  part,  a  fine  scarlet  behind 
the  head,  and  a  duskier  coloured  skin  before : 
farther  down,  behind  the  head,  arises  a  little 
tuft  of  black  down,  from  whence  issues  and 
extends  beneath  the  throat,  on  each  side,  a 
wrinkled  skin,  of  a  brownish  colour,  mixed 
with  blue,  and  reddish  behind  :  below,  upon 
the  naked  part  of  the  neck,  is  a  collar  formed 
by  soft  longish  feathers,  of  a  deep  ash-colour, 
which  surround  the  neck,  and  cover  the  breast 
before.  Into  this  collar  the  bird  sometimes 
withdraws  its  whole  neck,  and  sometimes  a 
part  of  i^s  head,  so  that  it  looks  as  if  it  had 
withdrawn  the  neck  into  the  body.  Those 
marks  are  sufficient  to  distinguish  this  bird 
from  all  others  of  the  vulture  kind;  and  it 
cannot  be  doubted,  but  that  it  is  the  most 
beautiful  of  all  this  deformed  family ;  how- 
ever, neither  its  habits  nor  instincts  vary  from 
the  rest  of  the  tribe ;  being,  like  them,  a  slow 
cowardly  bird,  living  chiefly  upon  rats,  liz- 
ards, and  serpents ;  and  upon  cafrion  or  ex- 
crement,  when  it  happens  to  be  in  the  way. 
The  flesh  is  so  bad,  that  even  savages  them- 
selves cannot  abide  it 


CHAP.  T. 

OF  THE  FALCON  KIND,  AND  ITS  AFFINITIES. 

Every  creature  becomes  more  important  in 
the  history  of  nature  in  proportion  as  it  is 
connected  with  man.  In  this  view,  the 
smallest  vegetable,  or  the  most  seemingly 
contemptible  insect,  is  a  subject  more  deserv- 
ing  attention  than  the  most  flourishing  tree, 
or  the  most  beautiful  of  the  feathered  creation. 
In  this  view,  the  falcon  is  a  more  important 


animal  than  the  eagle  or  the  vulture;  and 
though  so  very  diminutive  in  the  comparison, 
is  notwithstanding,  from  its  jconnection  with 
our  pleasures,  a  much  more  interesting  object 
of  curiosity. 

The  amusement  of  hawking,  indeed,  is  now 
pretty  much  given  over  in  this  kingdom  ;  for 
as  every  country  refines,  as  its  enclosures  ha 
come  higher  and  closer,  those  rural  sports  must 
consequently  decline,  in  which  the  game  is  to 
be  pursued  over  a  long  extent  of  country ;  and 
where,  while  every  thing  retards  the  pursuer 
below,  nothing  can  stop  the  object  of  his  pur- 
suit above.' 

Falconry,  that  is  now  00  much  disused 
among  us,  was  the  principal  amusement  of 
our  ancestors.  A  person  of  rank  scarcely 
stirred  out  without  his  hawk  on  his  hand; 
which,  in  old  paintings,  is  the  criterion  of  no- 
bility. Harold,  afterwards  king  of  England, 
when  he  went  on  a  most  important  embassy 
into  Normandy,  is  drawn  in  an  old  bas-relief, 
as  embarking  with  a  bird  on  his  fist,  and  a 
dog  under  his  arm."  In  those  days  it  was 
thought  sufficient  for  noblemen's  sons  to  wind 
the  horn,  and  to  carry  their  hawk  fair,  and 
leave  study  and  learning  to  the  children  of 
meaner  people.  Indeed,  this  diversion  was 
in  such  high  esteem  among  the  great  all  over 
Europe,  that  Frederic,  one  of  the  emperors  of 
Germany,  thought  it  not  beneath  him  to  write 
a  treatise  upon  hawking. 

The  expense  which  attended  this  sport  was 
very  great :  among  the  old  Welch  princes, 
the  king's  falconer  was  the  fourth  officer  in 
the  state  ;  but  notwithstanding  all  his  honours, 
he  was  forbid  to  take  more  than  three  draughts 
of  beer  from  his  horn,  lest  he  should  get  drunk 
and  neglect  his  duty.     In  the  reign  of  James 

^  The  Introduction  of  fire-arms  was  the  main  cause  ol 
the  decline  of  falconry.  We  still  think,  however,  that, 
as  a  field  sport,  hawking  must  have  been  much  more  in- 
teresting than  any  at  present  in  practice. 

*  The  ancient  books  of  hawking  assign  to  the  different 
ranks  of  persons  the  sort  of  hawk  proper  to  be  used  by 
them ;  and  they  are  placed  in  the  following  order : 

The  eagle,  the  vulture,  and  the  merloun,  for  an  em. 
peror. 

The  gyr-falcoo,  and  the  tercel  of  the  gyr-falcon  for  a 
king. 

The  fitlcon  gentle  and  the  tercel  gentle*  for  a  prince. 

The  falcon  of  the  rock,  for  a  duke. 

The  falcon  peregrine,  for  an  earl. 

The  bastard,  for  a  baron. 

The  sacre,  and  the  sacret,  for  a  knight 

The  lanere,  and  the  laneret,  for  an  esqulrv. 

The  marlyon,  for  a  lady. 

The  hobby,  for  a  young  man. 

The  goshawk,  for  a  yeoman. 

The  tercel,  for  a  poor  man. 

The  sparrow-hawk,  for  a  priest. 

The  musket  for  a  holy  water  clerk. 

The  kesterel,  for  a  knave  or  servant. 

And  this  list  includes,  T  presume,  the  greater  pari, 
if  not  all,  of  the  names  appertaining  to  the  birds  used 
in  hawking. — Slrmtt's  Sports  and  PtuHmci. 
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THE  FALCON. 


I.  Sir  Thnroas  Monson  ia  said  to  have  given 
itbouaand  pounds  for  a  ca«t  of  hawks  ;  and 
lurh  wai  their  value  in  general,  that  it  vras 
naJe  felony  in  the  reign  of  Bdtvard  111.  to 
!l(al  a  hank.  To  take  iti  eggs,  even  in  a 
person's  own  ground,  was  punishable  with 
lopriKftiment  for  a  year  and  s  day,  twether 
wiih  H  fine  at  the  king's  pleasure.  In  the 
reign  of  Elizabeth  the  imprisonment  was  re- 
JucFd  to  three  months;  but  the  offender  was 
In  lie  in  prison  till  he  gut  security  for  his  good 
behaviour  for  seven  years  farther.  In  the 
tarlier  times  the  art  of  gunning  was  but  little 
pnclised,  and  the  hawk  was  then  valuable, 
ml  only  for  its  affording  diversion,  but  for  its 
procuring  delicacies  for  the  table,  that  could 
seldom  he  obtained  any  other  way. 

Of  many  of  the  ancient  falcons  used  for 
ifcis  purpose,  we  at  this  time  know  only  the 
narnes.as  the  exact  species  are  so  ill  described, 
ihat  one  may  be  very  easily  mistaken  forano- 
iber.  Of  those  in  use,  at  present,  both  here 
ind  in  other  countries,  are  the  eyr-falcon,  the 
falcon,  the  lanner,  the  aacre,  the  bobby,  the 
kuttel,  and  the  merlin.  These  are  called 
ihe  long-winged  hawks,  to  distinguish  them 
Irom  the  goshawk,  the  sparrow-hawk,  the 
tile,  and  die  butzard,  that  are  of  shorter 
ning,  and  either  too  slow,  too  cowardly,  too 
indolent,  or  too  obstinate,  to  be  serviceable  in 
contnbuting  to  the  pleasures  of  the  field.' 


The  generous  tribe  of  hawks,  as  was  said, 
are  distinguished  from  the  rest  by  the  peculiar 
length  of  their  nings,  which  reach  nearlv  as 
low  as  the  tail.  In  these,  the  first  quill  of 
the  wing  is  nearly  as  long  as  the  second ;  it 


thli  •peclea,  when  puriuing  <ti  quirrj,  li  utonliblnglf 
rapid,  ■Jmoit  beyond  crwilbillty.  By  MonUgu  It  hu 
bsan  r«dioiitdstlfiOmlJ»li]*nbDiir.  Colonel  Tbom- 
tou,  ID  expert  fslconar,  eitimited  the  Oighl  of  a  Ucon, 
in  piinuit  of  a  enlpe,  to  haie  been  nine  milei  tii  eleTen 
mlDutei,  without  Including  the  frequent  lumi.     Thil 


wild  di 


.   In 


'The  Jer  Palam  («eo  Plate  XV.  flg.  3.)  It  of  Tory 
nn  occurreoca  in  England.  It  ii  knoon  In  the  nortfaem 
puti  of  ScoUuid,  partlcolarly  in  the  Orknaj  and  Shot, 
luid  Islei.  Iceland  U  the  nallncoiintrf  of  thli  ipectea, 
from  whenc*  arises  Iti  Dsme  of  Iilandhnie.  It  wis  from 
Ibl)  island  Ibit  the  royal  falconrlet  of  Denmark  and 
olher  northern  kingdom  won  lupplied  with  their  chofo- 
al  cuta  of  bswlu.  It  breodi  in  (he  falghait  and  moat 
'uccossiblo  rocka;  but  the  oumbei  and  coliiur  of  tkaaggs 
oain  ai  yel  undescribed.  It  prays  upon  tha  larger 
iei  of  game  and  wild-fowl,  also  on  harai  and  other 
iidrupedi,  upon  which  it  preciiiltatei  iUelf  with  amu- 
ing  rapidity  and  force.  It)  iMual  mode  oT  hawking  Ii, 
If  possible,  to  ouUsoar  Iti  prey,  and  thertco  to  dtn  per- 
pendicularly upon  It. 

The  uncertainty  In  which  the  hWny  of  the  Pvngrint 
falcon  wai  long  InrolTod,  appeals  to  ban  ariien  from 
Ihe  error  of  earlier  wrltan,  in  conaldering  the  faica 
Ptrfgrinui  and  Fake  CommKntU,  with  Its  anumented 
nrietiea,  as  two  diitioct  ipeclet.  VeAciancy  of  obMr- 
vitlon,  and  c<nsequent  wut  of  an  accurate  knowledge 
dT  the  various  changes  of  plumage  the  bird  undergoes  la 
itiprogreu  to  nulurily,  nilurslly  led  to  thJi  efleeti  and 
"e  ircordlngly  find,  Ihat  the  bird  hitherto  dsicribed  as 
Uie  Faka  Ctmnaaiit,  the  type  of  the  supposed  species 
uid  its  larietles,  must  have  bean  originally  figured  from 
in  Immalure  specimen  of  the  I^lco  FtTegrintu.  Id 
England  and  Wal«  the  perrgFlae  falcon  is  rare,  and  Is 
only  Ibund  indigenoui  In  rooky  or  mountainous  disliiets. 
Tbe  lUghUndi  and  nbithem  lilea  of  Scotland  appear  to 
be  Iba  liluationi  moat  larourable  lo  It,  and  Id  that  part 
er  the  kingdom  it  la  nrnneroua  and  widely  diffused. 
"Hie  mtct  Inaccenlble  iluiMlaas  ate  always  selected  for 
lU  eyiy,  and  Its  nSBt  I)  placed  upon  the  ehelf  of  a  rock. 
Il  lays  fgur  or  Sre  egge.  In  colour  vary  stmilar  to  those 
(^  the  keKrel,  but  eouldeiably  larger.     The  flight  of 


it!  unreclaimed  lUta  it  preya  upon  the  differaol  sorts  of 

In  England,  the  Habbj/  li  among  Ihe  number  of  those 
birdi  that  are  named  polar  migrants  or  aummer  periodl.. 
cal  Tirilantt.  Il  arrlrei  in  April,  and  alter  performing 
Ihe  oSIca  of  IncubsUcsi,  and  of  rauHng  III  ynmg,  lesTes 
ut,  for  warmer  latitude).  In  October.  Wooded  and  in. 
cioiad  diatrlctt  appear  lo  be  tie  usual  baunta.  It  build) 
in  lofty  Ireei,  but  niU  tometimea  nTe  itself  the  task  of 
constnictlng  a  nest,  by  taking  poesesalon  of  Ihe  deserted 
laie  of  a  magpie  or  crow.  The  number  of  its  egp  is 
commonly  four,  vS  a  bluish- white,  wilh  olI»e.groen  or 
yellowiih-bronn  blotches.  In  favoujlla  game  Is  Ihe 
lark,  but  II  preys  upon  all  small  bird).  Partridges  and 
quails  alao  become  frequent  vlctlma  to  its  courage  aiid 
rapacity.  In  which  qualities,  dlminullTs  as  [t  Is,  it  yield) 
to  none  of  lis  tribe.  Poesessing  a  great  length  and 
power  ti  wing,  the  flight  of  the  hobby  is  wonderfully 
rapid,  and  can  be  supported  with  undiminished  rigour 
for  a  considerable  time.  When  hawking  was  keenly 
Iblluwed,  the  hobby  was  trained  lo  ths  purault  of  young 
partridges,  snipes,  and  larka.  It  i)  of  eleganl  form,  and 
raemblea,  In  miniature,  the  peregrine  falcon.  The 
wings,  whan  cloaed,  generally  reach  beyond  the  end  of 
Che  tail.  According  10  Tommlnck,  it  Is  common 
Uroughout  Europe,  duilng  tha  summer  months;  but 
~Ures  lo  warmer  regions  at  Ihe  epprtiach  of  winter. 

Xerfrei,— Thl)  well  known  epecies  11  dlitingullhed, 
not  only  by  the  symmetry  of  ita  Ibfm  and  Its  elegant 


plumage,  but  by  the  peculiar  grawrulnen  of  Ita  flight, 
aid  the  manner  in  which  it  frequently  remalna  suspen- 
ded in  the  air,  flxed,*!  il  were,  to  one  spot  byaqulTer- 
ing  play  of  the  winp,  scarcely  perceptible.  It  il  one  o( 
our  commonest  Indigenous  species,  and  il  widely  ipread 
through  the  kingdom.  Upon  Uie  approach  of  iprtng  (or 
the  period  of  Incubation),  It  resorts  lo  rock)  and  high 
cli^  The  nest  coniisU  of  a  few  sticks  lowely  put 
together,  and  sometimes  lined  with  a  little  hay  or  wool , 
and  Is  placed  In  some  crevice,  or  on  a  projecting  shelf. 
The  egg)  ara  from  four  to  sli  in  number,  of  a  reddish- 
brown  colour,  with  darker  biolchei  and  farlegatlons.  It 
prey)  upon  Iho  diAennl  epecies  of  mice,  which  It  hunts 
for  from  the  elerated  stalion  at  which  it  unislly  soars, 
and  upon  which  it  pounces  wilh  Ihe  npldlty  of  an  arrow. 
llie  kestrel  Is  esiily  reclaimed,  and  was  fonnerlj 
Irslned  lo  the  punuil  ti  larks,  inipes,  and  youug  par- 
tridges.    It  is  a  epecies.  In  point  of  geographtca]  distri 
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terroinates  in  a.  point,  which  begins  to  dimin- 
ish from  about  an  inch  of  iU  extremity.  This 
sufficiently  distinguishes  the  pencrous  breed 
from  that  of  the  bttser  race  of  kites,  sparroW' 
hawks  and  buzzards,  in  which  the  tail  is 
longer  than  the  win^s,  anil  the  first  feather 
of  the  win^  is  rounded  at  the  extremity.  They 
differ  also  m  the  latler  haring  the  fourth  fea- 
ther of  the  wing  the  longest ;  in  the  generous 
race  it  is  always  the  second. 

This  generous  race,  which  have  been  taken 
into  the  service  of  man,  are  endowed  with 
natural  opwers  that  the  other  kinds  are  not 
possessed  of.  From  the  length  of  their  wings, 
they  are  swifter  to  pursue  tlieir  game;  from  a 
confidence  in  this  swiftness,  they  are  bolder 
to  attack  it;  and  from  en  innate  generosity, 
they  have  an  attachment  to  their  feeder,  and, 
consequently,  a  docility  which  the  baser  kinds 
are  strangers  to. 

The  gyr-falcon  leads  in  this  bold  train. 
He  exceeds  all  other  falcons  in  the  largeness 
of  bia  size,  ibr  be  approaches  nearly  to  tho 


buUan,rery  wfdelj  apreid,  befog  found  In  lU  part  of 
Europe,  did  tn  America. 

The  MeHiit  hu  generallj'  bun  coasldervd  a  winter 
or  squitoiisl  WsiUiit  uid  to  leiva  Grstt  Britsia  at  Lh« 


ippnwch  of  tpriiig,  for  other  and  more  nortlum  cM- 
milBi,  lt>  migration  li  however  confined  to  IhBMutbera 
ptrti  of  the  Island.  Ii.forior  u  thii  ipeclei  (■  in  tlie, 
it  fully  support!  the  cliarBCter  of  lt>  tribe;  frequently 
•tladiing  hii-di  luperlur  to  Itself  In  uiignltude  uh) 
weight,  and  hu  been  knonn  bo  kill  a  partridge  at  a 
(ingle  blow.  Lliu  otiien,  before  enumerated,  it  became 
subjected  to  (he  purposes  of  pastime,  and  waa  trained  to 
pursua  partridges,  mipoa,  and  woodcoolu.  lu  Sight  [■ 
low  and  rapid,  and  it  ii  generally  wen  iklnimliig  along 
the  ildea  of  hedges  in  search  of  Its  prey. 

The  Go**™i.  (See  Plate  XVI.  fig.  13  :  for  swallow- 
tailed  hawk,  aee  flg.  1 B.)  This  powerfiil  ipecies  of  hlcon 
li  »ery  rarely  met  with  in  England.     In  the  wild  and 


Is  know 


district!  of  Scollani 


I!  more  common. 


iraed  in  the  loreit  of  Rolhlemurchu*, 
_id  oo  the  wooded  banks  of  the  Dee;  and,  according  to 
Low,  In  his  Fauna  Orcadensi!,  Is  rather  numerous  In 
thow  Islands  (Orkneyi),  where  it  breeds  in  the  rocks 
and  sea^^liBt.  It)  flight  la  yery  rapid,  but  ^nerally 
low,  and  it  strikes  lu  prey  upon  tha  wing.  Diflerent 
kinds  of  feathered  game,  wild  ducka,  htres  and  rabbits 
form  its  principal  food.  According  to  Meyer,  it  will 
OTon  prey  upon  the  young  of  its  own  species.  It  gener- 
ally builds  In  lofty  fir  tntt,  and  lays  from  two  to  four 
egg^  of  a  skim-milk  white,  marked  with  stiuki  and 
epots  of  reddith-brown.    By  fiiconen,  It  was  considered 


inged 


magnitude  of  the  eagle.  The  top  of  the  heiid 
is  flat  and  of  an  ash-colour,  with  a  strong, 
thick,  short,  and  blue  beak.  The  feathers  of 
the  back  and  wings  are  marked  with  black 
spots,  in  the  shape  of  a  heart ;  he  is  a  coura. 
goous  and  fierce  bird,  nor  fears  even  the  eagle 
bimself;  but  he  chiefly  flies  at  the  stork,  the 
heron,  and  the  crane.  He  is  mostly  found  in 
the  colder  regions  of  the  north,  but  loses  nei- 
ther his  strength  nor  his  courage  nhen  brongbt 
into  the  milder  climates. 

Tbe  felcon,  properly  so  called,  is  the  second 
in  magnitude  snd  fame.  There  are  some  va- 
rieties in  this  bird;  but  there  seem  to  be  only 
two  that  claim  distinction  ;  tbe  ralcon.gcnlil 
and  the  peregrine- falcon  ;  both  are  much  less 
than  the  gyr,  and  somewhat  about  the  size  of 
a  raven.  They  differ  but  slightly,  and  per- 
haps only  from  tbe  different  slates  they  were 
in  when  brought  into  captivity.  Those  dif. 
ferences  are  easier  known  by  experience 
than  taught  by  description.  The  falcon-gen- 
til'  mouUs  in  March,  and  often  sooner;  the 


is  nearly  equal  io  !in  lo  the  jer  falcon,  yet  the  !hort. 
nesi  of  Its  wing!,  and  Its  genera]  contour,  readily  dls. 
tlnfulsh  It  from  that  species,  Iti  all  Its  stages  of  plum- 
age. The  goshawk  Is  Tery  common  In  Prance,  as  well 
as  in  Oennany,  Switzerland,  and  Rusaia.  In  Holland 
It  is  rare.  The  •'faiamsmO,"  from  Its  descrlptlm. 
must  be  referred  to  tl^s  species. 

Tki  Sparroa-haKk.—Tiiit  doitmctlTe  and  well-knon 
ipecles  is  remarkable  for  the  great  difTerence  la  slia 
h«twMn  the  male  and  iamala,  the  former  seldom  measur- 


ing twelve  inches  lu  lengtb,  B-bllst  the  latter  often  ox- 

ceeds  OlUeo  inches.  It  is  one  of  the  boldest  of  Its 
genus,  and  the  female,  from  her  superior  slie.  Is  a  latal 
enemy  to  partridges  and  other  game,  as  well  as  plgews. 
It  flies  low,  iklmming  over  the  ground  with  great 
swiftness,  and  pounces  Its  prey  upon  tho  wing  with  un- 
erring aim.  The  force  of  Its  stroke  Is  such  as  generally 
to  kill,  and  sometimes  eien  to  force  ont  the  entrails  of 
Ita  Ticllm.  It  la  common  In  most  parts  of  the  kingdom, 
but  particularly  frequents  the  lower  grounds,  uid  well- 
wooded  inclosures.  It  builds  In  low  trees,  or  thoni 
bushes,  forming  a  shallow  and  flat  nest,  cprnpoaed  of 
ilender  twigs,  and  Tery  similar  to  that  of  the  ring  dure, 
Jut  rather  larger.  It  will  occasionally  occupy  the  de- 
lerted  nest  of  a  crow.  Tbe  sparrow-hawk  Is  very  widely 
diffused  and  found  In  all  parts  of  Europe.  In  the  days 
of  falconij  it  was  trained,  and  much  approved  in  tha 
It  of  partridges,  quails,  and  many  other  birds.— 
AMdgtd  fiom  ScOf't  nkutraHoM  0/  BrUUi  OnO- 

'  The  lalcons  gentil  are  now  ascertained  » 

ihe  youn^  of  tbe  goshawk. 
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peregrine-falcon  does  not  moult  till  the  middle 
of  August  The  peregrine  is  stronger  in  the 
shoulder,  has  a  larger  eye,  and  yet  more  sunk 
in  the  head ;  his  beak  b  stronger,  his  legs 
longer,  and  die  toes  better  divided. 

Next  in  size  to  these  is  the  lamier,  a  bird 
now  yery  little  known  in  Europe  ;  then  fol- 
lows the  sacre,  the  legs  of  which  are  of  a  blu- 
ish colour,  and  serve  to  distinguish  that  bird  ; 
to  them  succeeds  the  hobby,  used  for  smaller 

?une,  for  daring  larks,  and  stooping  at  quails, 
be  kestrii  was  trained  for  the  same  purpo- 
ses; and  lastly  the  merlin;  which,  though 
the  smallest  of  all  the  hawk  or  falcon  kind, 
and  not  much  larger  than  a  thrush,  yet  dis- 
plays a  degree  of  courage  that  renders  him 
formidable  even  to  birds  ten  times  his  size. 
He  has  often  been  known  to  kill  a  partridge  or 
a  quail  at  a  single  pounce  from  above. 

Some  of  the  other  species  of  sluggish  birds 
were  now  and  then  trained  to  this  sport,  but 
it  was  when  no  better  could  be  obtained  ;  but 
these  just  described  were  only  considered  as 
birds  of  the  nobler  races.  Their  courage  in 
general  was  such,  that  no  bird,  not  very  much 
above  their  own  size,  could  terrify  them ;  their 
swiftness  so  great,  that  scarcely  any  bird 
could  escape  tibem ;  and  their  docility  so  re- 
markable, that  they  obeyed  not  only  the  com- 
mands, but  the  signs  of  their  master.  They 
remained  quietly  perched  upon  his  hand  till 
their  game  vras  flushed,  or  else  kept  hovering 
round  his  head,  without  ever  leaving  him  but 
when  he  gave  permission.  The  common  fel- 
con  is  a  bird  of  such  spirit,  that,  like  a  con- 
queror in  a  country,  he  keeps  all  birds  in  awe 
and  subjection  to  his  prowessk  Where  he  is 
seen  flpng  wild,  as  I  often  had  an  opportu- 
nity of  observing,  the  birds  of  every  kind, 
that  seemed  entirely  to  disregard  the  kite  or 
the  sparrow-hawk,  fly  with  screams  at  his 
most  distant  appearance.  Long  before  I  could 
see  the  falcon,  I  have  seen  them  with  the  ut- 
most signs  of  terror  endeavouring  to  avoid 
him ;  and,  like  the  peasants  of  a  country  be* 
fore  a  victorious  army,  every  one  of  them  at- 
tempting to  shift  for  himself.  Even  the  young 
Picons,  tfaouffh  their  spirit  be  depressed  by 
captivity,  wul,  when  brought  out  into  the 
field,  venture  to  fly  at  barnacles  and  viild 
geese,  till,  being  soundly  brushed  and  beaten 
by  those  strong  birds,  they  learn  their  error, 
and  desist  from  meddling  with  such  unwieldly 
game  for  the  future. 

To  train  up  the  hawk  to  this  kind  of  obe- 
^nce,  so  as  to  hunt  for  his  master,  and  bring 
him  the  game  he  shall  kill,  requires  no  small 
degree  of  skill  and  assiduity.  Numberless 
treatises  have  been  written  upon  this  subject 
which  are  now,  with  the  sport  itself,  almost 
otteriy  forgotten:  indeed,  except  to  a  few, 
^ey  seem  utterly  unintelligible ;  for  the  ial- 


coners  had  a  language  peculiar  to  themselves, 
in  which  they  conversed  and  wrote,  and  took 
a  kind  of  professional  pride  in  using  no  other. 
A  modem  reader,  I  suppose,  would  be  little 
edified  by  one  of  the  instructions,  for  instance, 
which  we  find  in  Willoughby,  when  he  bids 
us  "  draw  our  falcon  out  of  the  mew  twenty 
days  before  we  enseam  her.  If  she  truss  and 
carry,  the  remedy  is,  to  cosse  her  talons,  her 
powse,  and  petty  single." 

Bu^  as  it  certainly  makes  a  part  of  natural 
history,  to  show  how  much  the  nature  of  birds 
can  be  wrought  upon  by  harsh  or  kind  treat- 
ment, I  will  just  take  leave  to  give  a  short 
account  of  the  manner  of  training  a  hawk, 
divested  of  those  cant  words  with  which  men 
of  art  have  thought  proper  to  obscure  their 
profession. 

In  order  to  train  up  a  falcon,  the  master 
begins  by  clapping  straps  upon  his  legs,  which 
are  called  jessesy  to  which  there  is  fastened  a 
ring  with  the  owner's  name,  by  which,  in  case 
he  should  be  lost,  the  finder  may  know  where 
to  bring  him  back.  To  these  also  are  added 
little  bells,  which  serve  to  mark  the  place 
where  he  is,  if  lost  in  the  chase.  He  is  al- 
ways carried  on  the  fist,  and  is  obliged  to  keep 
without  sleeping.  If  he  be  stubborn,  and  at- 
tempts to  bite,  his  head  is  plunged  into  water. 
Thus,  by  hunger,  watching,  and  fatigue,  he 
is  constrained  to  submit  to  having  his  head 
covered  by  a  hood  or  cowl,  which  covers  his 
eyes.  This  troublesome  employment  con- 
tinues often  for  three  days  and  nights  without 
ceasing.  It  rarely  happens  but  at  the  end  of 
this  his  necessities  and  the  privation  of  light 
make  him  lose  all  idea  of  liberty,  and  bring 
down  his  natural  wildness.  His  master  judges 
of  his  being  tamed  when  he  permits  his  head 
to  be  covered  without  resistance,  and  when 
uncovered  he  seizes  the  meat  before  him  con- 
tentedly. The  repetition  of  these  lessons  by 
degrees  ensures  success.  His  wants  being 
the  chief  principle  of  his  dependence,  it  is 
endeavoured  to  increase  his  appetite  by  giving 
him  little  balls  of  flannel,  which  he  greedily 
swallows.  Having  thus  excited  the  appetite, 
care  is  taken  to  satisfy  it ;  and  thus  gratitude 
attaches  the  bird  to  the  man  who  but  just  be- 
fore had  been  his  tormentor. 

When  the  first  lessons  have  succeeded,  and 
the  bird  shows  signs  of  docility,  he  is  carried 
out  upon  some  green,  the  head  is  uncovered, 
and,  by  flattering  him  with  food  at  different 
times,  he  is  taught  to  jump  on  the  fist,  and  to 
continue  there.  When  confirmed  in  this 
habit,  it  is  then  thought  time  to  make  him  ac- 
quainted with  the  lure.  This  lure  is  only  a 
thing  stuffed  like  the  bird  the  falcon  is  de- 
signed to  pursue,  such  as  a  heron,  a  pigeon, 
or  a  quail,  and  on  this  lure  they  always  take 
care  to  give  him  his  food.     It  is  quite  neces- 
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Mry  thut  tli9  bird  should  not  only  be  make  ac> 
quajnted  with  this,  but  fond  of  it,  and  deli- 
cate in  hia  food  yihen  shown  it  When  [he 
falcon  has  flown  upon  this,  and  tasted  the  first 
morsel,  some  falconers  then  lake  it  BWfty ;  but 
by  this  there  is  a  danger  of  daanting  Ibe  bird ; 
and  the  surest  method  is,  when  he  flies  to  seize 
it,  to  let  him  feed  at  large,  and  this  serves  as 
a  recompense  for  his  docility.  The  use  of  this 
lure  is  to  flatter  him  back  when  he  has  flown 
in  the  air,  which  it  sometinies  tails  to  do;  and 
it  is  always  requisite  to  assist  it  by  the  voice 
and  the  signs  of  the  maaler.  When  these 
lessons  have  been  long  repeated,  it  is  then  ne- 
cessary to  study  the  character  of  the  bird ;  to 
speak  freqtienlly  to  him,  if  he  be  inattentive 
to  the  voice;  to  stint  in  his  food  such  as  do 
not  come  kindlvor  readily  to  the  lure;  to  keep 
waking  him,  if  he  be  not  sufficiently  familiar; 
and  to  cover  him  frequently  with  the  hood,  if 
he  fears  darkness.  When  the  familiarity  and 
the  docility  of  the  bird  are  sufficiently  con- 
firmed  on  the  green,  he  is  then  carried  into 
the  open  fields,  but  still  kept  fast  by  a  string, 
which  is  about  twenty  yards  long.  He  is  then 
uncovered  as  before  ;  and  the  folconer,  calling 
him  at  some  paces  distance,  shows  him  the 
lure.  When  be  flies  upon  it,  he  ia  permitted 
to  take  a  large  morsel  of  the  food  which  is 
tied  to  it  The  neit  day  the  lure  is  shown 
him  at  a  greater  distance,  till  he  comes  at  last 
to  fly  to  it  at  the  utmost  length  of  bis  string. 
He  IS  then  to  be  shown  the  game  itself  alive, 
but  disabled  or  tame,  which  he  is  designed  to 
pursue.  After  having  seized  this  several 
times  with  bis  string,  he  is  then  left  entirely 
at  lilierty,  and  carried  into  the  fleld  for  the 
purpose  of  pursuing  that  which  is  wild.  At 
that  he  flies  with  avidity ;  and  when  he  has 
seized  it,  or  killed  it,  he  is  brought  hack  by 
the  voice  and  the  lure. 

By  this  method  of  instn action,  a  hawk  may 
he  taught  to  fly  at  any  game  whatsoerer ;  but 
falconers  have  chiefly  confined  their  pursuit 
only  to  such  animals  as  yield  them  profit  by 
the  capture,  or  pleasure  in  the  pursuit  The 
hare,  the  partridge,  and  the  quail,  repay  the 
trouble  of  taking  them  ;  but  the  most  delighl- 
ful  sport  is  the  falcon's  pursuit  of  the  heron, 
the  kite,  or  the  wood-lark.  Instead  of  flying 
directly  forward,  as  some  other  birds  do,  these, 
when  they  see  themselves  threatened  by  the 
approach  of  the  hawk,  immediately  take  to 
the  skies.  They  fly  almost  perpendicularly 
upward,  while  their  ardent  pursuer  keeps 
pace  with  their  flight,  and  tries  to  rise  above 
them.  Thus  both  diminish  by  degrees  from 
the  gazing  spectator  below,  till  they  are  quite 
lost  in  the  clouds;  hut  they  are  soon  seen 
descending,  struggling  together,  and  using 
every  effi>rt  on  both  sides ;  the  one  of  rapa- 
1  insult,  the  other  of  desperate  deTpnce. 


The  unequal  combat  is  soon  at  an  end ;  the 
falcon  comesofi'victoriODS,  and  the  other,  killed 
or  disabled,  is  made  a  prey  either  to  the  bird 
or  the  sportsman. 

As  for  other  birds  they  are  not  so  much 
pursued,  as  ihey  generally  fly  straight  for- 
ward, by  which  the  sportsman  loses  sight  of 
the  chase,  and  what  is  still  worse,  runs  a 
chance  of  losing  his  falcon  also.  The  pur. 
suit  of  the  lark,  by  a  couple  of  merlins,  is 
considered  to  him  only  who  regards  the  saga, 
city  of  the  chase,  as  one  of  the  most  delightful 
spectacles  this  exercise  can  afford.  The  amuse- 
ment is  to  see  one  of  the  merlins  climbing  to 
get  the  ascendant  of  the  lark,  while  the  other 
lying  low  for  the  best  advantage,  waits  the 
success  of  its  companion's  efibrts ;  thus  while 
the  one  stoops  to  strike  its  prey,  the  other 
seizes  it  at  its  coming  down. 

Such  are  the  natural  and  acquired  habits  of 
these  birds,  which,  of  all  others,  have  the 
greatest  strength  and  courage  relative  lo  their 
size.  While  the  kite  or  the  goshawk  approach 
their  prey  sideways,  these  dart  perpendicu- 
larly, in  their  wild  state,  upon  their  game, 
and  devour  it  on  the  spot,  or  carry  it  off,  il 
not  too  large  for  their  power  of  flying.  They 
are  sometimes  seen  descending  peipeiidicu. 
larly  from  the  clouds,  from  an  amazing  heighl, 
and  darting  down  on  their  prey  with  inevit- 
able swiftness  and  destruction. 

The  mure  ignoble  race  of  birds  make  up 
by  cunning  and  assiduity  what  these  claim  by 
force  and  celerity.  Being  less  courageous, 
they  are  more  patient;  and  having  less  swift- 
ness, they  aT«  better  skilled  at  taking  their 
prey  by  surprise:  The  kite,  that  may  be  dis- 
tinguished l^rom  all  the  rest  of  this  tribe  by 
his  forky  tail  and  hia  slow  floating  motion, 
seems  almost  for  ever  upon  the  wmg.'     H« 


I  The  kIM  tt  varimisly  diatued  tbroaghoot  Bnglind, 
twlng  ■  eommoD  bird  in  mway  frta  of  lh«  coonlrj',  anit 
rare  In  othsn.  Id  iJl  tha  •loodsd  dltfriets  of  tfaa  autem 


uid  mfdlurd  rvimliea  tt  Ii  ibiinduit :  it  1*  ilto  meL  with 
in  WsMItiDnJuid  i  but  la  Hldom  Hm  In  ttw  nonhcrD 
pirti  of  Yorkshire,  in  Durtiim,  or  Northumheriuid.  In 
Scotltnd,  It  Dpriin  plentifully  Id  Aberd»en>hlre,  and  it 
found  tlw  Id  the  Immadiats  riclnitjr  d  Loch  KalaritM, 
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ippcin  to  r«at  liinuelf  upon  Ihe  bosom  of  the 
■It,  and  not  to  make  the  stnallest  effort  in  fly- 
ing. He  liTCB  only  upon  accidental  carnage, 
almost  every  bird  in  the  air  ia  able  to  ninLe 
good  Jt5  retreat  againat  him.  He  may  be, 
tlierefore,  considered  aa  an  insidious  thief, 
who  only  prowla  about,  and  when  he  findi  a 
tmall  bird  wounded  or  a  young  chicken  stray. 
«d  loo  far  from  the  mother,  instantly  seizes 
the  hour  of  calamity,  and,  like  a  famished 
glaUon,  is  sure  to  show  no  mercy.  His 
hanger,  indeed,  often  urges  him  to  acts  of 
Meming  deaperation.  I  have  seen  one  of  them 
St  round  and  round  Ibr  a  while  to  mark  a 
clolcb  of  chickens,  and  then  on  a  sudden  dart 
like  iighlning  upon  the  unresisting  little  ani- 
mal, and  carry  it  off,  the  hen  in  vain  crying 
out,  and  the  boys  hooting  and  casting  stones 
to  scare  it  from  its  plunder.  Por  this  reason, 
of  all  birds,  the  kite  is  the  good  housewife's 
greatest  tormentor  and  aversion. 

Of  all  obscene  birds,  the  kite  is  the  best 
known ;  but  the  buzzard  among  ua  is  the  most 
plenty.'     He  is  a  sluggish,  inactive  bird,  and 


ud  of  Ben  Lomond.  It  ii  pronrhlU  for  the  ast  uid 
graesTulaea  of  iulllglit,  which  gcnenUly  conalits  of  large 
uhI  iweeping  circls^  performad  nltb  a  motlt^leu  wtng, 
or  at  Icait  wllta  a  tlighl  and  almost  Imperceptible  atroke 
of  ILi  philoo^  and  al  veiy  disUnl  Intervab.  In  thla 
nanncr,  and  dincting  fti  anm  hj  aid  of  the  lad, 
ntaleh  acU  as  a  rudder,  and  nluse  blighteit  matien  pro- 
duraa  tSen,  It  frequently  cuan  to  auch  a  hef^lit  at  to 
itcetot  almoct  Intltibl*  to  the  human  eje.  The  prey 
■f  the  kfla  consi*t<  of  fcamg  game,  levereti,  rata,  mice, 
liardi,  lie.  which  It  takes  by  pouncing  upon  tb<  gmund. 
Il  li  a  greU  deprcdilor  in  fann-yirda  after  cbickens, 
roung  doeke,  and  ROaUags  i  and  Ii  In  contequgnce 
hilUrl]'  retallatHi  upon  u  a  common  enemy  in  those 
Ibtiieta  wbOTfl  it  ahounds.  It  will  alKi,  under  the  pre*. 
nre  of  hunger,  deiour  offal  and  carrion,  and  baa  been 
kna<^  In  prej*  upon  dead  lish.  It  breeds  early  In  the 
•firing,  in  (itendce  woodi,  generally  making  ita  neiC 
fai  the  bull  of  a  large  tree.  The  neat  1>  compcaed  of 
lUeki,  lined  with  wool,  bair,  and  other  eoft  material*. 
Tbeiggiare  rUber  larger  than  th«e  of  a  hen,  and  rarely 
lueed  three  In  number.  They  are  of  a  grayish-white, 
^erUad  with  brown itb-onoge,  prlaciptlly  at  the  larger 
Old;    bat    aaraettmes   they   are    Ibund    quite   pUln.— 


The  OBimai  bnnari  preys  upon  feierets,  rabbit*, 
B»a,  nd  amaU  Ur^,  ill  of  which  it  pounces  m  the 


perched  whole  days  together 
upon  the  same  bough.  He  is  rather  an  as- 
sassin than  a  pursuer  ;  and  lives  more  upon 
frogs,  mice,  and  insects,  which  he  can  easily 
seize,  than  upon  birds,  which  he  is  obliged  to 
follow.  He  lives  in  summer  fay  robbing  the 
nests  of  other  birds,  and  sucking  their  eggs, 
and  more  resembles  Ihe  owl  kind  in  his  coun- 
tenance than  any  other  rapacious  bird  of  day. 
His  figure  implies  the  stupidity  of  his  dispuai. 
tion  ;  and  so  little  is  he  capable  of  instruction 
from  man,  that  it  is  common  to  a  proverb,  to 
call  one  who  cannot  be  taught,  or  continues 
obstinately  ignorant,  a  butzard.  The  honey, 
buczard,  ihe  moor-buzzard,  and  the  ben-bar- 
tier,  are  all  of  this  stupid  tribe,  and  differ 
chiefly  in  their  size,  growing  less  in  the  order 
I  have  named  them.  The  goshawk  and 
sparrow-hawk  are  what  Mr  Wiilougbby  calls 
short-winged  birds,  and  consequently  uniit  for 
training,  however  injurious  they  may  be  to 
the  pigeon.bouse  or  the  sportsman.  They 
have  been  indeed  taught  to  fly  al  game  ;  but 
little  is  lobe  obtained  from  their  efforts,  being 


ground.  Il  also  devoura  moles  and  mice,  and,  when 
preeied  by  hunger,  will  feed  on  reptile!  and  Insecta.  It 
breeds  in  wood',  and  forma  iu  neat  ul  sticki,  lined  witli 
wool,  hay,  and  other  material),  and  will  aometimea 
occupy  Ihe  deaerted  nert  of  a  crow.  The  eggs  are  two 
or  three  In  number,  larger  than  those  of  a  hen,  and  are 
white,  either  plain  or  spotted  with  reddiifa.brown.  Th« 
young,  accwiiing  (o  Pennant,  remain  in  company  with 
the  parent  bird*  for  some  lime  after  having  quilted  the 
neat,—*  clrcnmctanee  at  variance  with  the  usual  habllt 
of  birda  of  prey.  It  la  common  in  all  Iha  wooded  parts 
of  Eun^e,  and  acpording  to  Temminck,  very  abundant 
In  Holland.  In  France  Ihia  bird  I)  killed  during  Ihe 
winlar  for  the  take  of  Its  Oesh,  which  il  esteemed  deli- 
cious eating. 

The  Itough-kggBd  Biatard  la  a  rare  Britiah  epecle*, 
and  can  only  be  considered  as  an  occaalonel  ilsIUnt 
MoiUgu  mentions  two  or  three  Instances  of  [t>  hating 
bean  taken  In  the  South  cff  England.  It  li  a  native  of 
Norway,  and  otlier  northern  counlrie*  of  Europe,  where 
It  frequents  marshy  diitricts,  preying  apoo  leTorel*, 
hamatera,  walei-rate,  moles,  and  frequently  liitnit  and 
frogs.  According  to  Temminck,  It  builds  In  lofty  trees, 
and  lay*  four  white  eggs,  spatted  with  reddish-brown. 

The  Bomry- BuitnTd  preya  upon  molea,  mice,  and 
■mall  birds,  and  on  linrd*  and  Ineects,  particularly, 
waspa,  bees,  and  tbeir  larvn,  which  should  appear  to  be 
their  faTourlte  food.  It>  flight  la  eisy  end  graceful,  aiu] 
It  la  frequently  teen  near  pirree  of  water,  on  account  of 
Ihe  Libellula,  and  other  aqualio  insects.  It  breed)  In 
lofty  trees,  forming  a  neel  of  twigs  lined  with  wool,  aiul 
other  soft  materials.  The  eggs  are  small,  In  proportion 
Ul  the  siisof  the  bird,  of  a  yeUowish-wiii  te,  marked  with 
numenna  spots  and  etiin*  of  reddish-brown,  sometinM 
•0  conduenl  is  to  make  them  ^)pear  almost  entirely 
brown.  It  I)  a  native  of  eaitem  clime^  end  according 
to  Temminck,  la  as  rare  in  Holland  as  In  England.  In 
the  south  of  Prance  It  la  more  abundant,  but  migratory. 

Allied  to  the  Buziards  are  Ihe  Hsrrlera.  They  are 
bolder  and  more  active  than  the  Ixuzanit.  They  atrike 
"■  '  'h«  ground,  and  genersliy  Ity  very  low. 
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difficult  of  instruction ,  and  capricious  in  their 
obedience.  It  has  been  lately  asserted,  how- 
ever, by  one  whose  authority  is  respectable, 
that  the  sparrow-hawk  is  the  boldest  and  the 
best  of  all  others  for  the  pleasure  of  the  chase.^ 


CHAP.  VI. 


THS  BUTCHEB-BIRI>« 

Bbforb  I  conclude  this  short  history  of  rapa* 
cious  birds  that  prey  by  day,  I  must  take 
leave  to  describe  a  tribe  of  smaller  birds,  that 
seem  from  their  size  rather  to  be  classed  with 
the  harmless  order  of  the  sparrow  kind  ;  but 
that  from  their  crooked  beak,  courage,  and 

Caermarthenshire.  In  Holland  tliey  are  of  course  nu- 
merous, from  the  nature  of  the  country,  and  rare  in 
Switzerland. 

The  Hen  Harrier^  though  not  very  numerous,  is 
pretty  generally  found  throughout  Britain,  frequenting 
low  mai'shy  situations,  or  wide  moors.  The  flight  of  the 
hen-harrier  is  always  low,  but  at  the  same  time  smooth 
and  buoyant.  It  is  very  destructire  to  game,  which  it 
pounces  upon  the  ground  ;  it  also  feeds  upon  small  birds 
and  animals,  lizards  and  fix)gs.  It  breeds  on  the  open 
wastes,  and  frequently  in  thick  fune  corers;  the  nest  is 
plaoed  on  the  ground,  and  the  eggs  are  four  w  five  in 
number,  of  a  skim-milk  white,  round  at  each  end,  and 
nearly  as  large  as  the  marsh  harrier's.  The  young  males, 
for  the  first  year,  are  similar  in  appearance  to  the 
females,  after  which  they  gradually  assume  the  gray 
plumage  that  distinguishes  tlie  adult.  It  is  common  in 
France,  Germany,  and  Holland,  inhabiting  the  low  and 
flat  districts ;  but  in  Switzerland,  and  all  mountainous 
countriesi  it  is  of  rare  occurrence.  ( For  the  American 
Hen  Harrier,  see  plate  XVI.  fig.  10.) 

The  Aah  coloured  Harrier,-^The  British  Fauna  is 
indebted  to  the  researches  of  Montagu  for  the  discovery 
of  this  new  species  of  falcon.  The  resemblance  it  bears 
to  the  hen  harrier  was  without  doubt  the  cause  of  its 
remaining  so  long  unnoticed  as  a  separate  species,  having. 
In  all  probabili^,  when  previously  met  with,  been  con. 
sidered  only  as  a  variety  of  that  bird. 

The  Ash-coloured  hu*rier,  is  far  from  being  numerous 
in  England.  It  skims  along  the  surface  of  the  ground 
like  the  hen  harrier,  but  with  more  rapid  flight,  and 
more  strikingly  buoyant.  Lives  upon  small  birds^  liz- 
ards,  frogs,  &c.  Its  nest  Is  placed  upon  the  ground, 
amongst  furze  or  low  brushwood.  The  eggs  are  gen. 
erally  four,  and  of  a  pure  white.  According  to  Tem. 
minck,  it  is  found  throughout  Hungary,  in  Poland,  SII. 
esia,  and  Austria.  It  is  common  also  in  Dalmatia  and 
the  lUyrian  provinces,  but  is  of  rare  occurrence  in  Italy. 

1  The  Secretary  Falcon,  (see  plate  XVI.  fig.  3.)  an 
inhabitant  of  the  south  of  Africa,  is  a  singular  bird,  for 
whose  natural  history  we  are  chiefly  indebted  to  the 
labours  of  M.  le  Vailiaut.  Its  body,  when  standing  erect, 
is  not  much  uulike  the  crane  ;  but  its  head,  bill,  and 
claws,  are  precisely  those  of  the  falcon.  The  general 
colour  of  the  plumage  is  a  bluish-ash.  On  the  back  of 
the  head  are  several  long  dark-coloured  feathers,  hanging 
down  behind,  and  which  it  can  erect  at  pleasure.  This 
crest  has  induced  tlie  Dutch  at  the  Cape  to  give  it  the 
name  of  the  secretary,  from  the  resemblance  they  fancy 
it  has  to  the  pen  of  a  writer,  when  in  the  time  of  leisure 


appetites  for  slaughter,  certainly  deserve  a 
place  here.'  The  lesser  butcher-bird  is  not 
much  above  the  size  of  a  lark  ;  that  of  the 
smallest  species  is  not  so  big  as  a  sparrow  ; 
yety  diminutive  as  these  little  animals  are, 
they  make  themselves  formidable  to  birds  of 
four  times  their  dimensions. 

The  greater  butcher-bird  is  about  as  large 
as  a  thrush ;  its  bill  is  black,  an  inch  long 
and  hooked  at  the  end.  This  mark,  together 
with  its  carnivorous  appetites,  ranks  it  among 
the  rapacious  birds ;  at  the  same  time  that  its  legs 
and  feet,  which  are  slender,  and  its  toes,  form, 
ed somewhat  differently  from  the  former,  would 
seem  to  make  it  the  shade  between  such  birds 
as  live  wholly  upon  flesh,  and  such  as  live 
chiefly  upon  insects  and  graiiL 

Indeed,  its  habits  seem  entirely  to  corres. 

it  is  stuck  behind  the  ear.  The  food  tc  which  this  bird 
is  particularly  attached  consists  of  snakes  and  other  rep. 
tiles,  for  the  destruction  of  which  it  is  admirably  fitted 
by  its  organization. 

'  The  tribe  of  birds  here  noticed  under  the  name  of 
butcher.birds  are  otherwise  called  thrikci.  Shrikes  are 
spread 'over  the  entire  globe,  and  everywhere  exlilbit 
similar  dispositions,  habits,  and  modes  of  existence.  Of 
small  size,  but  armed  with  a  strong  and  crooked  beak,  of 
a  fierce  and  courageous  disposition,  and  of  a  sanguinary 
appetite,  they  bear  much  afllnity  to  the  birds  of  prey 
Naturally  intrepid,  they  defend  themselves  vigorously, 
aud  do  not  hesitate  to  attack  birds  much  stronger  and 
larger  than  themselves.  The  European  shrikes  can 
combat  with  advantage,  pies,  crows,  and  even  kestrels. 
They  attack  and  pursue  these  birds  with  great  ferocity, 
if  they  dare  to  approach  their  nests.  It  is  even  sufil. 
cient  if  any  of  them  should  pass  within  reach.  The 
male  and  female  shrikes  unite,  fly  foi-th,  attack  them 
with  loud  cries,  and  pursue  them  with  such  fury,  that 
they  often  take  to  flight  without  daring  to  returu.  Eves 
kites,  buzzards,  and  ravens  will  not  willingly  attack  the 
slirlke.  They  are  habitually  insectivorous,  and  also  pur- 
sue small  birds.  They  will  cast  themselves  on  tlirushes, 
blackbirds,  &c.,  when  these  last  are  taken  in  a  snare. 
When  they  have  seized  a  bird  they  open  the  cranium, 
devour  the  brain,  deplume  the  body,  and  tear  it  piece, 
meal.  The  prudence  to  foresee  and  provide  for  the 
wants  of  the  future,  is  another  of  their  qualities.  That 
they  may  not  fail  of  those  insects  which  form  their  sub. 
sistence,  and  which  only  make  their  i4>pearance  at  a  de- 
terminate epoch,  some  shrikes  form  kinds  of  magazines, 
not  in  tlie  hollows  of  trees,  nor  in  the  earth,  but  in  the 
open  air.  They  stick  tiielr  superabundant  prey  on 
thorns,  where  they  may  find  it  again  in  the  hour  of  need. 

Falconers  have  taken  the  advantage  of  the  character 
of  these  birds,  and  occasionally  trained  them  to  the 
chase.  Francis  the  First  of  France,  according  to  the 
account  of  Turner,  was  accustomed  to  hunt  with  a  tame 
shrike,  which  used  to  speak,  and  return  upon  the  hand. 
The  Swedish  hunters,  availing  themselves  of  the  habit 
of  the  gray  shrike  of  uttering  a  peculiar  sort  of  cry  at  the 
approach  of  a  hawk,  make  use  of  it  to  discover  the  birds 
of  prey  which  this  kind  of  cry  announces. 

Though  we  have  said  that  the  shrike  genus  is  cxten. 
ded  over  the  entire  globe,  we  believe  South  America 
must  be  excepted.  I'he  South  American  birds  which 
have  been  called  shrikes  belong  to  other  divisions,  and 
it  would  appear  that  this  genus  does  not  pass  beyond  the 
Floridas,  IxMiisiana,  and  the  north  of  Mexico. 
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pond  with  its  conformation,  as  it  is  found  to 
live  as  well  upon  flesh  as  upon  insects,  and 
thus  to  partake,  in  some  measur6,  of  a  doable 
nature.  Howeyer,  its  appetite  for  flesh  is  the 
most  prevalent ;  and  it  never  takes  up  with 
the  former  when  it  can  obtain  the  latter. 
This  bird,  therefore,  leads  a  life  of  continual 
combat  and  opposition.  As  from  its  size  it 
does  not  much  terrify  the  smaller  birds  of  the 
forest,  so  it  very  frequently  meets  birds  will- 
ing to  try  its  strength,  and  it  never  declines 
the  engagement 

It  is  wonderful  to  see  with  what  intrepidity 
this  little  creature  goes  to  war  with  a  pie,  the 
crow,  and  the  kestrel,  all  above  four  times 
bigger  than  itself,  and  that  sometimes  prey 
upon  flesh  in  the  same  manner.  It  not  only 
fights  upon  the  defensive,  but  often  comes  to 
the  attack,  and  always  with  advantage,  par- 
ticularly when  the  male  and  female  unite  to 
protect  their  young,  and  to  drive  away  the 
more  powerful  birds  of  rapine.  At  that  sea- 
son, they  do  not  wait  the  approach  of  their  in- 
vader ;  it  is  sufficient  that  they  see  him  pre- 
paring for  the  assault  at  a  distance.  It  is 
then  that  they  sally  forth  with  loud  cries, 
wound  him  on  every  side,  and  drive  him  off 
with  such  fury,  that  he  seldom  ventures  to  re- 
turn to  the  charge.  In  these  kinds  of  dis- 
putes, they  generally  come  off  with  the  vic- 
tory ;  though  it  sometimes  happens  that  they 
fall  to  the  ground  with  the  bird  they  have  so 
fiercely  fixed  upon,  and  the  combat  ends  with 
the  destruction  of  the  assailant  as  well  as  the 
defender. 

For  this  reason,  the  most  redoubtable  birds 
of  prey  respect  them ;  while  the  kite,  the  buz- 
zard, and  the  crow,  seem  rather  to  fear  than 
seek  the  engagement  Nothing  in  nature 
better  displays  the  respect  paid  to  the  claims 
of  courage  than  to  see  this  little  bird,  appa- 
rently 80  contemptible,  fly  in  company  with 
the  lanner,  the  falcon,  and  all  the  tyrants  of 
the  air,  without  fearing  their  power,  or  avoid, 
ing  their  resentment 

As  for  small  birds,  they  are  its  usual  food. 
It  seizes  them  by  the  throat  and  strangles  them 
in  an  instant.  When  it  has  thus  killed  the 
bird  or  insect,  it  is  asserted  by  the  best  autho- 
rity, that  it  fixes  them  upon  some  neighbour- 
ing thorn,  and,  when  thus  spitted,  pulls  them 
to  pieces  with  its  bill.  It  is  supposed,  that 
as  Nature  has  not  given  this  bird  strength 
snfficient  to  tear  its  prey  to  pieces  with  its 
feet,  as  the  hawks  do,  it  is  obliged  to  have  re- 
course to  this  extraordinary  expedient* 

>  The  red-backed  ahrike  or  lener  butcher-bird  is 
•boat  seven  inches  long.  Its  bill  is  black  ;  the  head  and 
lower  part  of  the  back,  and  coverts  of  the  wings,  are  of 
t  bright  rusty  red ;  the  breast,  belly,  and  sides,  are  of  a 
fme  pale  rosse  or  bloom-colour;  the  throat  is  white :  a 
4nA»  of  black  pftsaes  from  the  bill  through  esch  eye , 


During  summer,  such  of  them  as  constantly 
reside  here,  for  the  smaller  red  butcher-bird 
migrates,  remain  among  the  mountainous  parts 
of  the  country :  but  in  winter  they  descend 
into  the  plains,  and  nearer  human  habitations. 
The  larger  kind  make  their  nests  on  the 
highest  trees,  while  the  lesser  build  in  bushes 
in  the  fields  and  hedge- rows.  They  both  lay 
about  six  eggs,  of  a  white  colour,  but  encircled 
at  the  bigger  end  with  a  nnz  of  brownish 
red.  The  nest  on  the  outside  u  composed  of 
white  moss,  interwoven  with  longerass ;  with-  * 
in  it  is  well  lined  with  wool ,  and  is  usually 
fixed  among  the  forking  branches  of  a  tree. 
The  female  feeds  her  young  with  caterpillars 
and  other  insects  while  very  young  ;  but  soon 
after  accustoms  them  to  flesh,  which  the  male 
procures  with  surprising  industry.  Their 
nature  also  is  very  different  from  other  birds 
of  prey  in  their  parental  care  ;  for,  so  far  from 
driving  out  their  young  from  the  nest  to  shift 
for  themselves,  they  keep  them  with  care  ; 
and  even  when  adult  they  do  not  forsake 
them,  but  the  whole  brood  live  in  one  family 
together.  Each  family  lives  apart,  and  is 
generally  composed  of  the  male,  female,  and 
five  or  six  young  ones ;  these  all  maintain 
peace  and  subordination  among  each  other, 
and  hunt  in  concert  Upon  the  returning 
season  of  courtship,  this  union  is  at  an  end, 
the  family  parts  for  ever,  each  to  establish  a 
little  household  of  its  own.  It  is  easy  to  dis- 
tinguish  these  birds  at  a  distance,  not  only 
from  their  going  in  companies,  but  also  from 
their  manner  of  flying,  which  is  always  up 
and  down,  seldom  direct  or  side- ways. 

Of  these  birds  there  are  three  or  four 
different  kinds  ;  but  the  greater  ash-coloured 
butcher-bird  is  the  least  known  among  us. 
The  red-backed  butcher-bird  migrates  in 
autumn,  and  does  not  return  till  spring.  The 
wood- chat  resembles  the  former,  except  in  the 
colour  of  the  back,  which  is  brown,  and  not 
red  as  in  the  other.  There  is  still  another, 
less  than  either  of  the  former,  found  in  tl)e 
marshes  near  London.  This  too  is  a  bird  of 
prey,  although  not  much  bigger  than  a  tit- 
mouse ;  an  evident  proof  that  an  animal's 
courage  or  rapacity  does  not  depend  upon  its 
size.  Of  foreign  birds  of  this  kind  there  are 
several ;  but  as  we  know  little  of  their  man. 
ner  of  living  we  will  nut,  instead  of  history, 

the  two  middle  feathers  of  the  tail  are  black,  tlie  others 
are  white  at  the  base :  the  qniUs  are  of  a  brown  colour ; 
and  the  legs  are  black.  The  female,  like  all  other  birds 
of  prey,  is  larger  than  the  male ;  it  builds  its  nest  in 
hedges  or  low  bushes,  and  lays  six  white  eggs,  marked 
with  a  reddish-brown  circle  towards  the  larger  end. 
This  bird  prejrs  on  young  birds,  which  it  takes  iu  the 
nest;  it  likewise  feeds  on  grasshoppers  and  beetles.  It 
inhabits  Great  Britain,  and  various  other  temperate 
couo  tries  of  Europe. 
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tubstitute  mere  deBcri|ilioi).  In  fact,  the 
colours  of  a  bird,  which  is  all  we  know  of 
thecD,  would  afford  a  reader  but  small  enter- 
tainment in  the  enumeration.  Nothing  can 
be  more  easy  than  to  fill  Tolumee  widi  the 
dilferent  ahades  of  a  bird's  plumage ;  but 
these  accounts  are  written  with  more  pleasure 
than  thej  are  read ;  and  a  single  glance  of  a 
good  plate  or  a  picture  imprints  ■  juster  idea 
than  a  volume  could  convey.' 


HiTHEaTo  we  have  been  describing  a  tribe 
of  animals  who,  though  plunderers  among 
their  fellows  of  the  air,  yet  wage  war  boldly 
in  the  face  of  day.  We  now  come  to  a  race 
equally  cruel  and  rapacious;  but  who  add  to 
their  savage  disposition,  the  further  reproach 
of  treachery,  and  carry  on  all  their  depreda- 
tions by  night. 

All  birds  of  the  owl  kind  may  be 
lidered  as  nocturnal  robbers,  who, unfitted  for 
taking  their  prey  while  it  is  light,  surprise  it 
at  those  hours  of  rest,  when  the  tribes  of  nature 
are  in  the  least  expectation  of  an  enemy. 
Thus  there  seems  no  link  in  Nature's  chain 
broken  :  no  where  a  dead  inactive  repose  :  but 
every  place,  every  season,  every  hour  of  the 
day  and  night,  is  hustling  with  life,  and  fur- 
nishing instances  of  industry,  self-defence,  and 
invasion.* 


All  birds  of  the  owl  kind  have  one  com- 
mon mark  by  which  tLey  are  distinguished 
from  others;'their  «jei  are  formed  for  seeing 
better  in  the  dusk  than  in  the  broad  glare  of 


■  Tha  gTMt  bnlclMr-blrd  of  Amarin  li  uld  to  itlck 
granht^pcn  upon  shiip  thoma  fur  tha  purpoae,  u  la 
■uppmuj,  of  tempting  Uw  nmllar  hlrdi  into  ■  dtuillon 
wtiera  it  can  eiaily  dvt  out  upon  them  and  aeiie  tham. 

•  Tha  (fa  and  car  of  ths  on)  ara  both  admirably 
adapted  to  Ita  moda  of  life ;  In  tha  (brmar  tba  pupl  I 
being  capabla  of  gT«at  dilslation,  and  formed,  t^  lu 
particular  prominencs,  for  collecting  Iha  horiaanUl  and 
dim  nji  of  twilight;  (uid  being  aiao  fumlilied  mltli  a 
a,  upon  occaiioii, 


It  from 


■»  of  d>! 


it  allcnn  the  bird  la  aes  irith  nifficiant  dialinctnan  for 
STidding  any  luddsn  danger  or  aurpriao.  Tba  oxtamal 
orificaa  of  the  eari  are  Tery  large  and  complex,  gener- 
ally furnished  with  a  valre,  and  aituated  immediately 
behind  tha  eyea.  In  coniequence  of  tbla  furmitiiin  and 
dIapcBitlon,  Uiey  are  alive  to  the  aligbtest  nolle,  and 
not  even  the  rustling  of  amouae  on  escape  Uielr  notice. 
Tha  Sight  of  the  tnrl,  when  disturbed  during  the  day, 
la  abnipl  and  unateady.  but,  at  night.  It  aklmt  aloof  In 
search  of  Its  pray  with  great  facility:  the  delicate  aatd 
downy  taxtare  of  Iti  plumage,  producing  the  peculiar 
buoyancy  which  mun  hare  been  generally  remarked  in 
the  flight  of  then  bird). 

Ilia  genua  li  usually  dliidad  into  two  aectioii; 
karnid  or  rani  owla,  auch  as  haie  a  tuft  of  elongated 
(eathera  on  each  aide  of  the  forebaad,  and  imaatS  itadtd 
DWia,  or  those  denllula  of  the  lengthened  feathara.  Thia 
Ucoiid  MCtlou  haa  been  mbdlirlded  by  some  authora  into 


a  thin],  called  on^pUriiH;  but  ai  the  gradation  fnrni 
one  to  another  ia  almost  Imperceptible,  and  tba  charac- 
(era  upon  which  Ibey  have  altenpled  to  eitahllih  [hit 
nibdlviilon  are  far  from  being  distinct,  It  li  quite  luffi- 
cleat  for  the  genei-al  purpoeea  of  acience  to  adhere  to  the 
two-fold  dlTlslon. 

Tba  British  Fauna  ennmeratei  four  aperlea  in  each 
■eclioD,  of  which  two  in  the  eared  owla,  and  three  to 
tha  amooth-headed,  are  indlgenoua  i  the  othera  are  but 
oocnaioaal  vlaltanta. 

Biimed  OwU. 

Onat-boned  or  Eagla  Ow],  ^irlrfiiiAo, 

ShSI-eHvl  Owl! 


S  Otm 


linie^wT 

Greai-komed,  or  Eagit  Ou^—.Tiaa  ipei 
equal  In  aiie  to  loma  of  the  largeit  eagli 
rare  occurrence  In  Great  Britain;  and,  ii 


Btancea  on  record,  tha  bTda  can  only  be  regarded  ai 
wuidereia,  or  compelled  by  tempest  to  crois  the  Nortb- 
cean.  It  preyi  upon  fauns,  rabbits,  the  dlfferenl 
speciei  of  groueo,  rats,  lie.— It  builds  amid  meha,  or  on 
lofty  traea,  sod  laya  two  or  tlu^e  eg gi,  larger  than  thoae 
'  ~  hen,  round  at  each  end,  and  tJ  a  bluish-whita  csl> 
According  ti  ""  -     -    - 


rmany,  i 


and.     Itia 


Alrlca,  and  Ilia  nortbeni  parta  of  tt 
world. 
Lirt^-eartd  Ovl  —The  eieallent  miitura  (f  eakan 


tbla  bird,  and  tha  impoaing  appearance  of  Ita  Icng 

ft!  or  eara,  render  It  one  of  the  most  IntcrEjting  of  ILi 
ami.     Though  Dot  »o  r -  ■' 


a  the  bam,  or  the 


nio-iliine.     Xa  in  the  eyes  of  tigers  and  cats,  permit  Ihei 

Lbst  are  formed  for  a  life  of  nocturnal  depre-  dark  ;  a    ' 

dttioQ,  tbere  is  n  '*"»ii*"-  i»»   •i—   --*;—.    »w-..  t ai. 

oka  in  the  rays 


led  for  a  life  of  nocturnal  depre-  dark  ;  so  in  these  birds  there  is  (he  same  con- 
is  «  quality  in  the  retina  that  formation  of  that  organ,  and  though,  like  us, 
rays  of  light  to  copiously  as  to    they  cannot  Bee  in  a  total  exclusion  of  light, 


tixn^  ew\,  it  i«  found  to  Dion  <jf  th«  >rc»iled  iittrirtx  rf 
Enilud  Hid  Scotluid.  rUntklloDS  «J  Hr,  putlculirlj 
of  tba  Mpntee  kind,  m  iti  fkiuarita  huinta,  u  In  th«« 
It  findi  (  Kcura  wid  ilwllarwl  ntittX  during  the  Atj.  It 
■IM  [reqiMnUr  Inhibit!  thick  hollf  or  Itj  In^M,  wluw 
'itrptm  taOMgt  annirM  ■  limllu-  ntlrnment.  It  li 
Bi  indigcnoui  tpedaa,  uid  breedi  urly  In  ipring ;  net 
>ukin(  uyneit  of  iti  own,  but  (iking  pcuanloo  ol  thU 
^  1  mfpio  ar  crow.  The  «ggi  mro  gtmnlly  Anr  or 
fin  in  nuiBbcr,  wliJta,  ud  rmtbar  Isrgsr  uid  riHinJar 
thu  iboM  0/  Ibe  riog-don.  When  fint  eidudsd,  tba 
flung  birda  ira  coisredirilb  1  Km  uid  ckiMl]' Kt  wbila 
iamt;  tbay  remain  In  tfas  nwC  lor  mors  tbu  1  mouth 
hrfoR  they  art  sbl*  to  II7.  If  disturbed  uid  hindlcd, 
Uxf  biM  Tloieotlx.  itriko  with  theli 


ping   r 


heir 


Whni  tb>7  qoit  tba  not,  thsy  tika  op  their  abode  II 
mu  ufji^lng  tree,  and,  for  rninj  nibsequent  iayt, 
fj  be  heud,  ifter  lunHt,  uttering  a  plaintive  but  lend 
till  for  luod^  during  which  time  the  parent  birdfl  may 
be  Nso  dllkentij  amployed  in  hawking  Fm  prey.  Mice 
•nd  males  lonn  tlie  principal  put  of  their  proreiidar  ; 
iboogb  Mmlagu  oys,  thil  they  tomatlmat  take  amall 
biidi  en  tJia  roost.  It  li  pretty  generally  diSiusd 
iW^hout  Bompe;  and  In  North  America  Is  found  to 
MubK  the  wood*  at  ■  diiUnce  from  the  >ea.  It  bis 
koB  obm-red  as  ftr  northwird  as  Hudson'i  Bay. 

Sicri-iand  OitL — The  birds  of  (his  spoclea  are  oiily 
u  be  met  with  in  England,  between  the  months  of  Oito- 
^  and  April,  as  they  mignta  on  the  approach  of  spring, 
to  [be  northoTTi  itlandi  of  Scotland,  -here  they  breed 
Mr  l.un,  in  hia  Paani,  Orcadeniis,  mentions  this  owl  as 
bring  tery  frequent  in,tli8  hills  of  Hoy,  where  It  bulldi 
In  Mit  amongst  the  heath.  It  la  there  of  great  bold- 
HB,  and  hat  bran  seen  to  chase  pigeon*  In  the  i^an 
■Uf.  In  a  oett,  which  contained  two  fuH-Sedged  young 
oua,  ha  band  the  remaina  of  a  moor-fowl,  and  two 
pkiven,  besides  the  feet  of  •eTarsl  others.  In  thii 
nobtry  they  generally  remain  concealed  in  long  gnus, 
v  In  rushy  placea,  upeai  waste  ground,  or  moon.  Itk 
urtamn,  they  are  often  met  with  in  turnip  fields  iHit  are 
KldoiB  seen  in  plantatloos  ;  nor  do  they  ever  attempt  to 
peicb  upon  1  tree.  Fi*e  or  six  d  these  birds  are  fre. 
quenUy  fun]  roosllug  together ;  from  which  cinrnm- 
">nr«  it  Is  probahle  that  Ihey  migrate  In  bmilies. 
Montagu  think*  that  thi*  may  arise  from  the  ahundanca 
if  bod  tbey  maatnith  in  the  places  where  Ibey  are  thus 
ollKtad,  but  the  truth  of  this  suppodtlon  may  be  doubt- 
id,  hn  tba  bet  of  their  being  seldom  met  with  during 
1-0  day*  together  in  (he  same  place.  The  head  of  this 
e*l  being  amaller  than  the  genenlily  of  ita  fellow  spe- 
cie), has  procnied  It,  la  soma  parts,  the  name  of  kuiti 
h',  o-  SWUM  iatek.  Many  Dmitbologlit*  have  been  In 
^■At  mpacling  it,  and  (ha  synoajmei  are  consequently 
ia  nne  conAaion  and  obicurily.  Thl*  owl  I*  <^  wide 
>°fai;iy,  being  mat  wllh  In  Siberia,  and  in  many  parts  of 
'■'■th  America;  and  apedmeoB  are  also  mealloned  a* 
^risg  been  kmght  from  the  Sandwich  Itlands. 

Tlti  Sctpt-tartd  Oal,— It  is  Teiy  common  In  the 
"■nnrr  parts  of  Europe  during  tba  nimmar  months,  but 
"pkrtj  lares  them  on  the  approach  of  autumn,  for 
"(taa  near  to  Uw  eqoalar.  In  France,  it  arrirei  and 
"1*n)  with  tba  swallow.  Its  hrourlta  nnidence  In 
1^.  uesrdmg  to  Spellannnl,  1*  in  the  lower  wooded 
'^i1«L— Field  and  ahraw  mice,  insects,  and  earth- 
"nts,  are  ha  iMd,  tn  quest  of  which  It  sallies  forth  at 
"^liii,  uttering  at  the  same  time  its  cry,  which  re- 
'"'^  tb*  won)  MpI,  uid  wbeuce.  In  soma  districU, 


seeing   in  places  almost  quite 
birds  (here  is  (he  same  c 


It  has  acquired  tba  name  <^  ClieTlni.  It  conitrucla  no 
nest,  but  deposit*  Rve  or  all  eggs  In  the  hollow  of  a  tree. 
Snouy  Oicl, — It  Is  only  within  these  few  yean  past, 
that  this  noble  and  beautiful  owl  has  beea  eital>lisbed  as 
Indigenous  in  Great  Britain.  In  a  tour  made  to  tb* 
Orlcney  and  Shetland  lales.  In  the  year  ]81i,  Mr  Bul- 
lock, the  late  proprietor  of  the  Lmdoii  Museum,  met 
wi  th  It  In  both  groups  of  iilandt ;  and  it  Is  now  ascer- 
lalned  that  th*  spedes  1*  nddent,  and  breeds  there.    It 


It  common  in  the  regions  of  the  irclli 
biting  the  (roien  coaiilii 
:i  tba  ihorea  of  Eiud 


id. 


:n  Inha- 


ly,  Sweden, 
_  in  tba  tem- 
perate pirts  of  Europe  and  America. 

Bam  or  IHiilt  Owi.—Th\t  Is  the  meat  eommon  Dl 
(ha  British  spectet,  and  is  found  in  aveiy  part  of  the 
kingdom.     It  ia  an  inbaliltant  ol  mtui^  ehorch-towen, 


barns  and  other  buildings,  where  It  Is  not  llabU  te  coa. 
tJDual  Interruption  1  and  Is  of  estentlal  tenriee  In  check. 
tng  the  breed  of  the  common  and  shrew  mouse,  upon 
which  it  snbslsU.  On  the  approach  of  twilight  it  may 
frequently  be  aati^  issuing  from  Its  retreat  to  tlie  adjoin- 
ing meadows  and  hedge-banks  in  aearrh  of  food,  hunt- 
ing with  great  regularity,  and  precipitating  itself  upon 
its  prey  wilh  rapldi^  and  unerring  aim.  This  it  swal. 
lows  whole,  and  without  any  attempt  to  tetr  it  In  piece* 
with  It*  clawB.  It  breed*  In  old  towers,  under  the 
eaTea  of  churchea,  or  In  similar  qnlet  places,  and  somfe- 
imes  In  the  hollows  of  trees,  laying  from  three  to  Are 
iggs,  of  t  bluIsh-whlte  colour.  The  young,  when  first 
from  the  shell,  an  covered  with  white  down,  and  iro  a 
g  time  In  becoming  fully  fledged,  or  tn  being  able  to 
t  the  neat.  Like  the  other  spades  of  ov]*.  It  ejects 
hair,  boues,  and  other  Indigeatibla  parts  of  Its  food,  lo 
I  pellets,  by  the  mouth.  Thaaecattings  areoftenfound 
In  great  qutntitlaa  tn  places  where  tlieia  birds  htTe  long 
reaorted.    In  Its  flight  It  oc .  — .-j 
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yet  they  are  sufficiently  quick-sighted,  at 
times  when  we  remain  in  total  obscurity.  In 
the  eyes  of  all  animals,  Nature  hath  made  a 
complete  provision,  either  to  shut  out  too 
much  light,  or  to  admit  a  sufficiency,  by  the 
contraction  and  dilatation  of  the  pupil.  In 
these  birds  the  pupil  is  capable  of  opening 
very  wide,  or  shutting  very  close;  by  con- 
tracting the  pupil,  the  brighter  light  of  the 
day,  which  would  act  too  powerfully  upon  the 
sensibility  of  the  retina,  is  excluded;  by 
dilating  the  pupil,  the  animal  takes  in  the 
more  faint  rays  of  the  night,  and  thereby  is 
enabled  to  spy  its  prey,  and  catch  it  with 
greater  facility  in  the  dark.  Besides  this, 
there  is  an  irradiation  on  the  back  of  the  eye, 
and  the  ^ery  iris  itself  has  a  faculty  of  reflect- 
ing the  rays  of  light,  so  as  to  assist  vision  in 
the  gloomy  places  where  these  birds  are  found 
to  frequent. 

and  when  perched,  hissea  and  snores  considerably.  It 
is  an  abundant  species  throaghout  Europe  and  Asia,  and 
Temmlnck  says  it  is  the  same  throughout  North  Ameri* 
ca.  It  is  easily  domesticated,  and  will  become  very 
tame  when  taken  young.  Montagu  reared  a  white  owl, 
a  sparrow-hawk,  and  a  ring-dove  together,  who  lived  in 
great  harmony  for  six  months.  They  were  then  set  at 
liberty ;  and  the  owl  was  the  only  one  of  the  three  that 
returned. 

Next  to  the  white  or  bam  owl,  the  Tanvny  Owiis  the 
moat  abundant  of  the  British  species,*  and  is,  like  the 
former,  generally  dispersed  thnmghout  the  kingdom : 
but  is  most  readily  to  be  met  with  in  well-wooded  dis- 
tricts, as  it  takes  up  its  abode  in  woods  and  thick  planta* 
ti<»u,  preferring  those  which  abound  in  firs  and  holly, 
or  Ivy  bushes.  In  such  situations  it  remains  concealed 
till  night-fall,,  as  it  is  very  impatient  of  the  glare  of  day, 
and  sees,  indeed,  imperfectly  during  that  time.  It 
builds  in  the  cavities  of  old  trees,  or  will  occupy  the 
deserted  nest  of  a  crow,  and  produces  four  or  five  white 
c?g9»  of  &n  elliptical  shape.  The  young,  on  their  ex. 
elusion,  are  covered  with  a  grayish  down,  and  are  easily 
tamed,  when  fed  by  the  hand ;  but  Montagu  observes, 
that  if  placed  out  of  doors  within  hearing  of  their  parents, 
they  retain  their  native  shjrness,  as  the  old  birds  visit 
them  at  night,  and  supply  them  with  abundance  of  food. 
They  prey  upon  rats,  mice,  moles,  rabbits,  and  young 
leverets,  and  are  sometimes  destructive  to  pigeons, 
entering  the  dovecots,  and  committing  great  havock. 
At  night  this  species  is  very  clamorous,  and  is  easily  to 
be  known  from  the  others  by  its  hooting,  in  the  utter- 
ance of  which  sounds  its  throat  is  largely  inflated. 

JMU€  Owl, — This  diminutive   species  is  only  an 

occasional  visitant  in  England,  and  that  but  very  rarely. 

According  to  Temminck,  it  is  never  found  in  Europe 

)>eyond  the  55th  degree  of  north  latitude ;  but  in  the 

^Tanner  regions  of  this  quarter  of  the  globe  it  is  very 

common.     It  inhabits  niins,  church-towers,  and  similar 

old  buildings,  and-  in  such  it  also  breeds.     The  eggs 

are  four  or  five  in  number,  of  a  round  shape,  and  white, 

like  those  of  most  of  the  other  species.     It  is  of  a  wild 

and  fierce  dispodtion,  and  not  capable  of  being  tamed 

like  the  little  homed  or  scops  eared  owl.     It  sometimes 

preys  by  day,  and,  from  having  been  seen  to  pursue 

swallows,  must  be  strong  and  rapid  on  the  wing.     Its 

prey  consists  of  mice,  small  birds,  and  insects,— -Se/5yV 

Omitholoffy, 

*  Sir  William  Jardine  considers  the  lonff-esred  owl  to  be 
morR  frequently  m<>t  with  than  the  tnwnv  owl,  espednUy  in 
the  Muth  of  Scotland.  The  long  eared  owl  ii  more  eommon 
In  America  tlun  even  the  bmii  owrl. 


But  though  owls  are  dazzled  by  too  bright 
a  day-light,  yet  they  do  not  see  best  in  the 
darkest  nights,  as  some  have  been  apt  to 
imagine.  It  is  in  the  dusk  of  the  evening, 
or  the  g^y  of  the  morning,  that  thev  are  best 
fitted  for  seeing,  at  those  seasons  when  there 
is  neither  too  much  light,  nor  too  little.  It  is 
then  that  they  issue  from  their  retreats,  to 
hunt  or  to  surprise  their  prey,  which  is  usually 
attended  with  great  success :  it  is  then  that 
they  find  all  other  birds  asleep,  or  preparing 
for  repose,  and  they  have  only  to  seize  the 
most  unguarded. 

The  nights  when  the  moon  shines  are  the 
times  of  their  most  successful  plunder ;  for 
when  it  is  wholly  dark,  they  are  less  qualified 
for  seeing  and  pursuing  their  prey:  except, 
therefore,  by  moonlight,  they  contract  the 
hours  of  their  chase  ;  and  if  they  come  out  at 
the  approach  of  dusk  in  the  evening,  they  re- 
turn before  it  is  totally  dark,  and  then  rise 
by  twilight  the  next  morning  to  pursue  their 
game,  and  to  return  in  like  manner,  before 
the  broad  day-light  begins  to  dazzle  them  with 
its  splendour. 

Yet  the  faculty  of  seeing  in  the  night,  or  of 
being  entirely  dazzled  by  the  day,  is  not 
alike  in  every  species  of  these  nocturnal  birds : 
some  see  by  night  better  than  others;  and 
some  are  so  little  dazzled  by  day-light,  that 
they  perceive  their  enemies,  and  avoid  them. 
The  common  white  or  barn  owl,  for  instance, 
sees  with  such  exquisite  acuteness  in  the 
dark,  that  though  the  bam  has  been  shut  at 
night,  and  the  light  thus  totally  excluded,  yet 
it  perceives  the  smallest  mouse  that  peeps 
from  its  hole :  on  the  contrary,  the  brown 
horned  owl  is  often  seen  to  prowl  along  the 
hedges  by  day,  like  the  sparrow-hawk  ;  and 
sometimes  with  good  success. 

All  birds  of  the  owl  kind  may  be  divided 
into  two  sorts ;  those  that  have  horns,  and 
those  without.  These  horns  arc  nothing  more 
than  two  or  three  feathers  that  stand  upon  each 
side  of  the  head  over  the  ear,  and  give  this 
animal  a  kind  of  homed  appearance.  Of  the 
horned  kind  is,  the  Great  Horned  Owl,  which 
at  first  view  appears  as  large  as  an  eagle. 
When  he  comes  to  be  observed  more  closely, 
however,  he  will  be  found  much  lesa  His 
legs,  body,  wings,  and  tail,  are  shorter  ;  his 
head  much  larger  and  thicker  ;  his  horns  are 
composed  of  feathers  that  rise  above  two  inches 
and  a  half  high,  and  which  he  can  erect  or 
depress  at.  pleasure:  his  eyes  are  large  and 
transparent,  encircled  with  an  orange-coloured 
iris  :  his  ears  are  large  and  deep,  and  it  would 
appear  that  no  animal  was  possessed  with  a 
more  exquisite  sense  of  hearing;  his  plumage 
is  of  a  reddish  brown,  marked  on  the  back 
with  black  and  yellow  spots,  and  yellow  only 
upon  the  belly. 
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Nest  to  this  is  the  Common  Homed  Owl, 
of  a  mncli  smaller  size  than  the  former,  and 
with  horns  much  shorter.  As  the  great  owl 
was  five  feet  from  the  tip  of  one  wing  to  the 
other,  this  is  but  three.  The  horns  are  but 
about  an  inch  long,  and  consist  of  six  feathers, 
variegated  with  black  and  yellow. 

There  is  still  a  smaller  kind  of  the  homed 
owl,  which  is  not  much  larger  than  a  black- 
bird ;  and  whose  homs  are  remarkably  short, 
being  composed  but  of  one  feather,  and  that 
act  above  half  an  inch  high. 

To  these  succeeds  the  tribe  without  horns. 
The  HOWLBT,  which  is  the  largest  of  this  kind, 
with  dusky  plumes  and  black  eyes ;  the 
SCREECH  OWL,  of  a  Smaller  size,  with  blue  eyes, 
and  plumage  of  an  iron  gray  ;  the  whitb  owl, 
about  as  large  as  the  former,  with  yellow  eyes 
%nd  whitish  plumage  ;  the  obbat  brown  owl, 
less  than  the  former,  with  brown  plumage  and 
a  brown  beak  ;  and  lastly,  the  littlb  brown 
OWL,  with  yellowish  coloured  eyes,  and  an 
orange-coloured  bill.  To  this  catalogue  might 
be  added  others  of  foreign  denominations,  which 
differ  but  little  from  our  own,  if  we  except  the 
HARFAyojOr  QRKAT  hudson's  BAT  OWL  of  Edwards, 
which  is  the  largest  of  all  the  nocturnal  tribe, 
aod  as  white  as  the  snows  of  the  country  of 
which  he  is  a  native.^ 

All  this  tribe  of  animals,  however  they  may 
differ  in  their  size  and  plumage,  agree  in  their 
general  characteristics  of  preying  by  night, 
bnd  having  their  eyes  formed  for  nocturnal 
vision.  Their  bodies  are  strong  and  muscu- 
lar; their  feet  and  claws  made  for  tearing 
their  prey  ;  and  their  stomachs  for  digesting 
it.  It  must  be  remarked,  however,  tliat  the 
digestion  of  all  birds  that  live  upon  mice,  liz- 
ards, or  such  like  food,  is  not  very  perfect ;  for 
though  they  swallow  them  whole,  yet  they 
are  always  seen  some  time  after  to  disgorge 
the  skin  and  bones,  rolled  up  in  a  pellet,  as 
being  indigestible. 

In  proportion  as  each  of  these  animals  bears 
the  daylight  best,  he  sets  forward  earlier  in 
the  evening  in  pursuit  of  his  prey.  The  great 
homed  owlis  the  foremost  in  leaving  his  re- 
treat ;  and  ventures  into  the  woods  and  thickets 
very  soon  in  the  evening.  The  homed,  and 
the  brown  owl,  are  later  in  their  excursions : 
but  the  barn-owl  seems  to  see  best  in  profound 
darkness,  and  seldom  leaves  his  hiding-place 
till  midnight 

As  they  are  incapable  of  supporting  the 
light  of  the  day,  or  at  least  of  then  seeing  and 
rnuiily  avoiding  their  danger,  they  keep  all 
this  time  concealed  in  some  obscure  retreat, 
•oiled  to  their  gloomy  appetites,  and  there 

^  Fcr  the  mottled  owl,  see  plate  XVT.  fig.  II  ;  for 
I>2]h(«ie's  owl,  tee  plate  XV.  fig.  4.  Wilson  hasdcs. 
''^M  the  Ibnner  ef  these,  and  other  owls  common  to 
^oica,  with  Us  usual  animation. 


continue  in  solitude  and  silence.  The  cavern 
of  a  rock,  the  darkest  part  of  a  hollow  tree, 
the  battlements  of  a  ruined  and  unfrequented 
castle,  some  obscure  hole  in  a  farmer's  out* 
house,  are  the  places  where  they  are  usually 
found  :  if  they  be  seen  out  of  these  retreats 
in  the  day-time,  they  may  be  considered  as 
having  lost  their  way  ;  as  having  by  some 
accident  been  thrown  into  the  midst  of  their 
enemies  and  surrounded  with  danger. 

Having  spent  the  day  in  their  retreat,  at 
the  approach  of  evening  they  sally  forth,  and 
skim  rapidly  up  and  down  along  the  hedges. 
The  barn-owl.  indeed,  who  lives  chiefly  upon 
mice,  is  contented  to  be  more  stationary :  he 
takes  his  residence  upon  some  shock  of  corn, 
or  the  point  of  some  old  house ;  and  there 
watches  in  the  dark,  with  the  utmost  perspi- 
cacity and  perseverance. 

Nor  are  these  birds  by  any  means  silent ; 
they  all  have  a  hideous  note  ;  which,  while 
pursuing  their  prey,  is  seldom  heard  ;  but  may 
be  considered  rather  as  a  call  to  courtship. 
There  is  something  always  terrifying  in  this 
call,  which  is  often  heard  in  the  silence  of 
midnight,  and  breaks  the  general  pause  with 
a  horrid  variation.  It  is  different  in  all ; 
but  in  each  it  is  alarming  and  disagreeable. 
Father  Kircher,  who  has  set  the  voices  of  birds 
to  music,  has  given  all  the  tones  of  the  owl 
note,  which  make  a  most  tremendous  melody. 
Indeed,  the  prejudices  of  mankind  are  united 
with  their  sensations  to  make  the  cry  of  the 
owl  disagreeable.  The  screech-owl's  voice 
was  always  considered  among  the  people  as  a 
presage  of  some  sad  calamity  that  was  soon 
to  ensue.* 

s  <«  Up  to  the  year  181S,  the  barn  owl  bad  a  sad  time 
of  it  at  Walton  Hall.  Its  supposed  mournful  notes 
alarmed  the  aged  housekeeper.  She  knew  full  well  what 
sorrow  it  had  brought  into  other  houses  when  she  was 
a  young  woman ;  and  there  was  enough  of  mischief  in 
the  midnight  wintry  blast,  without  having  it  increased 
by  the  dismal  screams  of  something  which  people  knew 
yery  little  about,  and  which  eyery  body  said  was  far  too 
busy  in  the  church-yard  at  night  time.  Nay,  it  was  a 
well-known  fact,  that,  if  any  person  were  sick  in  the 
neighbourhood,  it  would  be  for  ever  looking  in  at  the 
window,  and  holding  a  conversation  outside  with  some 
body,  they  did  not  know  whom.  The  gamekeeper  agreed 
with  her  in  everything  she  said  on  this  important  sub- 
ject;  and  he  always  stood  better  in  her  books  when  he 
had  managed  to  shoot  a  bird  of  this  bad  and  mischievous 
, family.  However,  in  1813,  on  my  return  from  the  wilds 
of  Guiana,  having  suffered  myself,  and  learned  mercy, 
I  broke  in  pieces  Uie  code  of  penal  laws  whicli  the  knavery 
of  the  gamekeeper  and  the  lamentable  ignorance  of  the 
otlier  servants  had  hitherto  put  in  force,  far  too  success- 
fully, to  thin  the  numbers  of  this  poor,  harmless,  misus- 
pecting  tribe.  On  the  ruin  of  the  old  gateway,  against 
which  tradition  says  the  waves  of  the  lake  have  dashed 
for  the  better  part  of  a  thousand  years,  I  made  a  place 
with  stone  and  mortar,  about  four  feet  square,  and  Rxcd 
a  thick  oaken  stick  firmly  into  it.  Huge  masses  of  ivy 
now  quite  cover  it.  In  about  a  month  or  so  after  it  was 
finished,  a  pair  of  bam  owls  came  and  took  up  their  abode 
in  iU     1  tlu-ealcncd  to  strangle  live  keeper  1/  ever  after 
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They  seldom,  however,  are  heard  while 
they  are  preying  ;  that  important  pursuit  is 
always  attended  with  silence,  as  it  is  by  no 
means  their  intention  to  disturb  or  forewarn 


this  he  molested  either  the  old  birds  or  their  young  ones; 
and  I  assured  the  housekeeper  that  I  would  take  upon 
myself  the  whole  responsthiiity  of  all  the  sickness,  woe, 
and  sorrow  that  the  new  tenants  might  bring  into  the 
liall.  She  made  a  low  courtesy;  as  much  as  to  say,"  Sir, 
I  fall  into  your  will  and  pleasure:"  but  I  saw  in  her  eye 
that  she  had  made  up  her  mind  to  have  to  do  with  things 
of  fearful  and  portentous  shape,  and  to  hear  many  a  mid* 
night  wailing  in  the  surrounding  woods.  I  do  not  thinic 
that  up  to  the  day  of  this  old  lady's  death,  which  took 
place  in  her  eighty^fourth  year,  she  ever  looked  with 
pleasure  or  contentment  on  the  barn  owl,  as  it  flew  round 
the  large  sycamore  trees  which  grow  near  the  old  ruined 
gateway. 

**  When  I  found  that  this  first  settlement  on  the  gate- 
way had  succeeded  so  well,  I  set  about  forming  otlier 
establishments.  This  year  I  have  had  four  broods,  and 
I  trust  that  next  season  I  can  calculate  on  having  nine. 
This  will  be  a  pretty  increase,  and  it  will  help  to  supply 
the  place  of  those  which  in  this  neighbourhood  are  still 
unfortunately  doomed  to  death  by  the  hand  of  cruelty  or 
superstition.  We  can  now  always  have  a  peep  at  the 
owls,  in  their  habitation  on  the  old  ruined  gateway, 
whenever  we  choose.  Confident  of  protection,  these 
pretty  birds  betray  no  fear  when  Uie  stranger  mounts  up 
to  their  place  of  abode.  I  would  here  venture  a  surmise, 
that  the  barn  owl  sleeps  standing.  Whenever  we  go  to 
look  at  it,  we  invariably  see  it  upon  the  perch  bolt  up- 
right, and  often  with  its  eyes  closed,  apparently  fast 
asleep.  Buflbu  and  Bewick  err  (no  doubt  unintention- 
ally) when  they  say  that  the  bam  owl  snores  during  its 
repose.  What  they  took  for  snoring  was  the  cry  of  the 
young  birds  for  food.  I  had  fully  satisfied  myself  on  this 
score  some  years  ago.  However,  in  December,  1823, 
I  was  much  astonished  to  hear  this  same  snoring  kind  of 
noise,  which  had  been  so  common  in  the  month  of  July. 
On  ascending  the  ruin,  I  found  a  brood  of  young  owls 
in  the  apartment. 

Upon  this  ruin  is  placed  a  perch,  about  a  foot  from  the 
hole  at  which  the  owls  enter.  Sometimes,  at  mid-day, 
when  the  weather  is  gloomy,  you  may  see  an  owl  upon 
it,  apparently  enjoying  the  refreshing  diurnal  breeze. 
This  year  (1831)  a  pair  of  bam  owls  hatched  their  young 
on  the  17th  of  September,  in  a  sycamore  tree  near  the 
old  mined  gateway. 

"  If  this  useful  bird  caught  its  food  by  day,  instead  of 
hunting  fur  It  by  night,  mankind  would  have  ocular  de- 
monstration of  its  utility  in  thinning  the  country  of 
mice,  and  it  would  be  protected  and  encouraged  every- 
where. It  would  be  with  us  what  the  ibis  was  with  the 
Egyptians.  When  it  has  young,  it  will  bring  a  mouse 
to  the  nest  about  every  twelve  or  fifteen  minutes.  But, 
in  order  to  have  a  proper  idea  of  the  enormous  quantity 
of  mice  which  this  bird  destroys,  we  must  examine  the 
pellets  which  it  ejects  from  its  stomach  in  the  place  of 
Its  retreat.  Every  pellet  contains  from  four  to  seven* 
skeletons  of  mice.  In  sixteen  months  from  the  time 
that  the  apartment  of  the  owl  on  the  old  gate^vay  was 
cleaned  out,  there  has  been  a  deposit  of  a  bushel  of  pellets. 

**  The  bam  owl  sometimes  carries  ofi'rats.  One  even- 
ing I  was  sitting  under  a  shed,  and  killed  a  very  large 
rat  as  it  was  coming  out  of  a  hole,  about  ten  yards  from 
where  I  was  watching  it.  I  did  not  go  to  take  it  up, 
hoping  to  get  another  shot.  As  it  lay  there,  a  bam  owl 
pounced  upon  it,  and  flew  away  with  it 

"This  bird  has  been  known  to  catch  flsh.  Some  years 
ago,  on  a  fine  evening  In  the  month  of  July,  long  before 
it  was  dark,  as  I  was  standing  on  the  middle  of  the 
bridg<\  and   minuting  the  owl   by  my  watch,  as  the 


those  little  animals  they  wish  to  surprise. 
When  their  pursuit  has  been  successful,  they 
soon  return  to  their  solitude,  or  to  their  young, 
if  that  be  the  season.     If,  however,  they  find 

brought  mice  into  her  nest,  all  on  a  sudden  she  dropped 
perpendicular  into  the  water.  Thinking  that  she  had 
fallen  down  in  epilepsy,  my  first  thoughts  were  to  go  and 
fetch  the  boat  :  but  before  I  had  well  got-  to  the  end  of 
the  bridge,  1  saw  the  owl  rise  out  of  the  water  with  a 
fish  in  her  cla^vs,  and  take  it  to  the  nest.  This  fact  is 
mentioned  by  the  late  much  revered  and  lamented  Mr. 
Atkinson  of  Leeds,  in  his  compendium,  in  a  note,  under 
the  signature  of  W.,  a  friend  of  his,  to  whom  I  had  com. 
municated  it  in  a  few  d^ys  after  I  had  witnessed  it. 

"  I  cannot  make  up  my  mind  to  pay  any  attention  to 
the  description  of  the  amours  of  the  owl  by  a  modem 
writer  ;  at  least  the  bam  owl  plays  ofi'  no  bufiboneries 
here,  such  as  those  which  he  describes.  An  owl  is  an 
owl  all  the  world  over,  whether  under  the  influence  of 
Momus,  Venus,  or  Diana. 

**  When  farmers  complain  that  the  bam  owl  destroys 
the  eggs  of  their  pigeons,  they  lay  the  saddle  ou  the 
wrong  horse.  They  ought  to  put  it  on  the  rat.  Formerly 
I  could  get  very  few  young  pigeons  till  the  rats  were 
excluded  eflectually  from  the  dovecot.  Since  that  took 
place,  it  has  produced  a  great  abundance  every  year, 
though  the  barn  owls  frequent  it,  and  are  encouraged  all 
around  it.  The  bam  owl  merely  resorts  to  it  for  repose 
and  concealment.  If  it  were  really  an  enemy  to  the 
dovecot,  we  should  see  the  pigeons  in  commotion  as  soon . 
as  it  begins  its  evening  flight;  but  the  pigeons  heed  it 
not:  whereas  if  the  sparrow  hawk  or  windhover  should 
make  their  appearance,  the  whole  community  would  bo 
up  at  once,  proof  suflicient  that  the  bam  owl  is  not  looked 
upon  as  a  bad,  or  even  a  suspicious  character,  by  the  in. 
habitants  of  the  dovecot. 

"Till  lately,  a  great  and  well-known  distinction  has 
always  been  made  betwixt  the  screeching  and  the  hooting 
of  owls.  The  tawny  owl  is  the  only  owl  which  hoots  ; 
and  when  1  am  in  the  woods  after  poachers,  about  an 
hour  before  daybreak,  I  hear  with  extreme  delight  its 
loud,  clear,  and  sonwous  notes,  resounding  far  and  near 
through  hill  and  dale.  Very  difierent  from  these  notes 
is  the  screech  of  the  bam  owl.  But  Sir  William  Jar- 
dine  informs  us  that  this  owl  hcots ;  and  that  he  has  shot 
it  in  the  act  of  hooting.  This  is  stifi*  authority ;  and  I 
believe  it  because  it  comes  from  the  pen  of  Sir  WiUiam 
Jardine.  Still*  however,  methinks  that  it  ought  to  be 
taken  in  a  somewhat  diluted  state  ;  we  know  full  well 
that  most  extraordinary  examples  of  splendid  talent  do, 
from  time  to  time,  make  their  appearance  on  the  world's 
wide  stage.  Thus,  Franklin  brought  down  fire  from  tho 
skies: — **  Eripuit  fulmen  ccbIo,  sceptramque  tyrannis." 
Paganini  has  led  all  London  captive,  by  a  piece  of  twisted 
catgut : — *'  Tu  potes  reges  comitesque  stultos  duoere." 
Leibnits  tells  us  of  a  dog  in  Germany  that  could  pro- 
nounce distinctly  thirty  words  ;  Goldsmith  informs  us 
tluit  he  once  heard  a  raven  whistle  the  tune  of  the  **  Sliam- 
rock,"  with  great  distinctness,  truth,  and  humour.  With 
these  splendid  examples  before  our  eyes,  may  we  not  be 
inclined  to  suppose  that  the  bam  owl  which  Sir  William 
shot  in  the  absolute  act  of  hooting  may  have  been  a  gifted 
bird,  of  superior  parts  and  knowledge  {una  de  muMs,  as 
Horace  said  of  Miss  Danaus,)  endowed,  perhaps,  from 
Its  early  days  with  the  faculty  of  hooting,  or  else  skilled 
in  the  art  by  having  been  taught  it  by  its  neighbour,  the 
tawny  owl  ?  I  beg  to  remark  that,  though  I  unhesitat-  * 
ingly  grant  tlie  £u!ulty  of  hooting  to  this  one  particular 
individual  owl,  still  I  flatly  refiise  to  believe  that  hooting 
is  common  to  barn  owls  in  general.  Ovid,  in  his  sixth 
book  Fastoruntf  pointedly  says  that  it  screeched  in  UJs 
dsy»— 
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rith  i(  for  beauty;  yet  the  horrid  scream  of 
i>s  voice  serves  tu  abate  the  pleasure  we  Gnd 
from  viewing  it ;  and  still  more  its  insatiable 
gluttony,  and  spirit  of  depredation,  make  it 
(Hie  of  the  most  noxious  domestics  that  man 
has  taken  under  his  protection. 

Our  first  peacocks  were  brought  from  the 
East  Indies;  and  we  are  assured,  that  they 
are  still  found  in  vast  flocks,  in  a  wild  state, 
in  the  islands  of  Java  and  Ceylon.  So  beau, 
tiful  a  bird,  and  one  esteemed  such  a  delicacy 
at  the  tables  of  the  luxurious,  could  not  be 
permitted  to  continue  long  at  liberty  in  its 
distant  retreats.  So  early  as  the  days  of  Solo- 
mon, we  find  in  his  navies,  among  the  articles 
imported  from  the  east,  apes  and  peacocks. 
£lian  relates,  that  they  were  brought  into 
Greece  from  some  barbarous  country,  and  were 
held  in  such  high  esteem  among  them,  that  a 
male  and  female  were  valued  at  above  thirty 
pounds  of  our  money.  We  are  told  also,  that 
when  Alexander  was  in  India,  he  found  them 
^ying  wild  in  vast  numbers,  on  tlie  banks  of 
he  river  Hyarotis,  and  was  so  struck  with  their 
eauty,  that  he  laid  a  severe  fine  and  punish- 
ent  on  all  who  should  kill  or  disturb  them. 
INor  are  we  to  be  surprised  at  this,  as  the 
'"reeks  were  so  much  struck  with  the  beauty 
o(  this  bird,  when  first  brought  among  them, 

ihat  every  person  paid  a  fixed  price  for  seeing 
t;  and  several  people  came  to  Athens,  from 
Lacedasmon  and  Thessaly,  purely  to  satisfy 
(iieir  curiosity. 


In  their  second  year.  Pullets  in  their  first  jear,  if  early 
Ibirds,  will.  Indeed,  probably  lay  as  many  eggs  as  ever 
ifier;  but  the  eggs  are  small,  and  such  young  hens  are 
unsteady  sitters.  Hens  are  in  their  prime  at  thriee  years 
of  age,  and  decline  after  five,  whence,  generally,  it  is 
not  advantageous  to  keep  them  beyond  that  period,  with 
the  exception  of  those  of  capital  qualifications.  Hens 
with  a  large  comb,  or  which  crow  like  the  cock,  are  ge- 
nerally deemed  inferior.  Yellow-legged  fowls  are  oflen 
of  a  tender  constitution,  and  always  inferior  in  the  qua- 
iity  of  their  flesh,  which  is  of  a  loose  flabby  texture,  and 
ordinary  flavour. 

The  health  of  fowls  is  observable  in  the  fresh  and 
florid  colour  of  the  comb,  and  the  brightness  and  dry. 
ness  of  the  eyes ;  the  nostrils  being  freed  from  any  dis- 
rharge,  and  the  healthy  gloss  of  the  plumage.  The  most 
useful  cock  is  generally  a  bold,  active,  and  savage  bird, 
lometimes  cruel,  and  destructive  in  his  fits  of  passion,  if 
not  well  watched,  to  his  hens,  and  even  to  his  ofl&pring. 
Hens  above  the  common  size  of  their  respective  varie- 
ties are  by  no  means  preferable  either  as  layers  or  set- 
ters. The  indications  of  old  age  are  paleness  of  the 
comb  and  gills,  dullness  of  colour,  and  a  sort  of  downy 
stifihess  in  the  feathers,  and  length  and  size  of  talons, 
the  scales  upon  the  legs  becoming  lafge  and  prominent. 

The  number  of  hens  to  one  cock  should  be  from  four 
to  six,  the  latter  being  the  extreme  number,  with  a  view 
of  making  the  utmost  advantage.  Ten  and  even  twelve 
hens  have  been  formerly  allowed  to  one  cock,  but  the 
produce  of  eggs  and  chickens  under  such  an  arrange* 
ment  will  seldom  equal  that  to  be  obtained  from  the 
smaller  number  of  hens.  Every  one  is  aware  that  the 
spring  is  the  best  season  to  commence  breeding  with 
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It  was  probably  first  introduced  into  the 
West  merely  on  account  of  its  beauty;  but 
mankind,  from  contemplating  its  figure,  soon 
came  to  think  of  serving  it  up  for  a  dif. 
ferent  entertainment.  Aufidius  Hurco  stands 
charged  by  Pliny  with  being  the  first  who 
fatted  up  the  peacock  for  the  feast  of  the  lux- 
urious. Whatever  there  may  be  of  delicacy 
in  the  flesh  of  a  young  peacock ,  it  is  certain 
an  old  one  is  very  indiflerent  eating  ;  never- 
thelessy  there  is  no  mention  made  of  choosing 
the  youngest ;  it  is  probable  they  were  killed 
indiscriminately,  the  beauty  of  the  feathers  in 
some  measure  stimulating  the  appetite.  Hor- 
tensius  the  orator,  was  the  first  who  served 
them  up  at  an  entertainment  at  Rome ;  and 
from  that  time  they  were  considered  as  one  of 
the  greatest  ornaments  of  every  feast.  Whe- 
ther the  Roman  method  of  cookery,  which 
was  much  higher  than  ours,  might  not  have 
rendered  them  more  palatable  than  we  find 
them  at  present,  I  cannot  tell ;  but  certain  it 
is,  they  talk  of  the  peacock  as  being  the  first 
of  viands. 

Its  fame  for  delicacy,  however,  did  not  con. 
tinue  very  long :  for  we  find  in  the  times  of 
Francis  the  First,  that  it  was  a  custom  to 
serve  up  peacocks  at  the  tables  of  the  great, 
with  an  intention  not  to  be  eaten,  but  only  to 
be  seen.  Their  manner  was  to  strip  off  the 
skin ;  and  then  preparing  the  body  with  the 
warmest  spices,  they  covered  it  up  again  in  its 
former  skin ;  with  all  its  plumage  in  full  dis- 

poultiy,  and  In  truth  it  scarcely  matters  how  early,  pre- 
supposing the  best  food,  accommodation,  and  attendance, 
under  which  hens  may  be  suffered  to  sit  in  January. 

The  c(mduct  of  the  cock  towards  his  hens  is  generally 
of  the  kindest  description,  and  sometimes,  as  in*  the 
Polish  breed,  so  remarkably  so,  as  to  be  quite  incredible 
to  those  who  have  not  witnessed  it.  It  is  not  an  un- 
common occurrence,  however,  for  the  cock  to  take  an 
antipathy  to  some  individual  hen  ;  when  it  continues  for 
any  length  of  time  it  is  best  to  remove  her,  and  supply 
her  place  by  another,  taking  care  tiiat  the  stranger  be 
not  worried  by  the  hens.  Spare  coops  or  houses  will  be 
found  useful  on  such  occasions. 

The  change  of  a  cock,  from  death  or  accident,  is  al. 
ways  attended  with  interruption  and  delay,  as  it  may  be 
some  considerable  time  before  the  hens  will  associate 
kindly  with  their  new  partner ;  and  further,  a  new  cock 
may  prove  dull  and  inactive  from  the  change,  however 
good  ill  nature.  This  frequently  happens  with  cocks  of 
the  superior  breeds,  purchased  from  the  London  dealers, 
in  whose  coops  they  have  been  kept  in  such  a  high  state 
of  temperature,  that  they  are  unable  to  endure  the  open 
air  of  the  country,  unless  in  the  summer  season.  Such 
being  removed  In  autumn,  winter,  or  early  in  spring,  if 
immediately  turned  abroad  with  hens,  are  liable  to  be- 
come aguish,  torpid,  and  totally  useless ;  perhaps,  in  the 
end,  turning  roupy  or  glandered.  The  only  method  of 
safety  in  this  case  Is  to  keep  such  a  cock  in  the  house, 
upon  the  best  and  most  nourishing  food,  turning  the 
hens  to  him  several  times  in  the  day,  and  permitting 
him  to  be  abroad  an  hour  or  so,  the  weather  being  fine, 
until,  in  a  few  weeks,  he  shall  be  accustomed  to  the 
air. 
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pky,  and  no  way  injured  by  tbe  preparation. 
The  bird  tbu8  prepared  nas  often  preaerred 
for  many  years  without  corrupting  ;  and  it  ia 
asserted  of  tha  peacock's  flesh,  that  it  keeps 
longer  unputrified  than  that  of  any  other  ani- 
mal. To  give  a  higher  zest  to  tlieae  enter- 
tainments, on  woddings  particularly,  they 
Riled  the  bird's  beak  and  throat  with  cotton 
and  camphire,  which  they  sot  on  fire,  to  amuse 
and  delight  the  company.  I  do  not  know  that 
tbe  peacock  is  much  used  at  our  entertain, 
ments  at  present,  except  now  and  then  at  an 
alderman's  dinner,  or  common-cauncil  feast, 
when  our  citizens  resolve  to  be  splendid;  and 
even  then  it  is  never  served  with  its  cotton 
and  cam  phi  ro. 

Like  nthor  birds  of  the  poultry  kind  the 
peacock  feeds  upon  com,  but  its  chief  predi- 
lection is  for  barley.  But  as  it  is  a  very 
proud  and  fickle  bird,  there  is  scarcely  any 
food  that  it  will  not  at  times  covet  and  pur< 
sue.  Insects  and  tender  plants  are  often 
eagerly  sought  at  a  time  that  it  has  n  suffi- 
ciency of  its  natural  food  provided  mare  near- 
ly. In  tbe  indulgence  of  these  capricious 
pursuits  walls  cannot  easily  confine  It ;  it  strips 
tbe  tops  of  houses  of  their  tiles  or  thatch,  it 
lays  waste  the  labours  of  the  gardener,  roots 
np  bis  choicest  seeds,  end  nips  his  favourite 
flowers  in  the  bud.  Thus  its  beauty  but  ill 
recompenses  for  the  mischief  it  occasions ;  and 
many  of  tbe  more  homely  looking  fowls  are 
very  deservedly  preferred  before  it. 

Nor  is  the  peacock  less  a  debauchee  in  its 
affections,  than  a  glutton  in  its  appetites.     He 


s  thar 
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though  not  possessed  of  the  same  vigour,  yet 
bums  with  more  immoderate  desire.  He  re- 
quires five  females  at  least  to  attend  him  ;  and 
if  there  be  not  a  sufficient  number,  be  will 
even  run  upon  and  tread  the  sitting  hen.  For 
this  reason,  the  peahen  endeavours  as  much  as 
she  cnn,  to  hide  her  nest  from  tbe  male,  as  be 
would  otherwise  disturb  her  sitting,  and  break 
her  eggs. 

The  peahen  seldom  lays  above  five  or  six 
eggs  in  this  climate  before  she  sits.  Aristotle 
describes  her  as  laying  twelve  ;  and  it  is  pro- 
bable in  her  native  climate  she  mav  be  thus 
prolific;  fur  it  is  certain,  that  in  the  forests 
where  they  breed  naturally,  they  are  numer- 
ous beyond  expression.  This  bird  lives  about 
twenty  years  ;  and  not  till  its  third  vear  has  it 
that  beautiful  variegated  plumage  tnat  adorns 

"  In  tbe  kingdom  of  Cambaya,"  says  Ta. 
vernier,  "  near  tbe  city  of  Barooh,  whole 
flocks  of  them  are  seen  in  the  fields.  They 
are  very  shy,  however,  and  it  is  impossible  to 
comq  near  them.  They  run  oS  swifter  than 
the  partridge ;  and  hide  themselves  in  the 
thickets,  where  it  is  impossible  to  find  them. 


They  perch  by  night  upon  trees  ;  and  the 
fowier  often  approaches  them  at  that  season 
wiih  a  kind  of  banner,  on  which  a  peacock  is 
painted  to  the  life  on  either  side.  A  lighted 
torch  is  fixed  on  the  top  of  this  decoy ;  and  the 
peacock  when  disturbed  flies  to  what  it  lakes 
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pared  for  that  purpose." 

There  are  varieties  of  this  bird,  some  of 
which  are  white,  others  created  :  that  which  is 
called  the  Peacock  of  Thibet  is  the  most  beau- 
tiful of  the  feathered  creation,  containing  in 
its  plumage  all  the  most  vivid  colours,  red, 
blue,  yellow,  and  green,  disposed  in  an  almost 
artificial  order,  as  if  merely  to  please  the  eyo 
of  the  beholder.' 


CHAP.  IV. 

THE  TDBKE7. 


Thb  natal  place  of  the  cock  and  tbe  peacock 
is  pretty  well  ascertained,  but  there  are  strong- 
er doubts  concerning  tbe  turkey;' some  con- 
tending that  it  has  been  brought  into  Europe 
from  the  East  Indies  many  centuries  ago ; 
while  others  assert  that  it  is  wholly  unknown 
in  tbat  part  of  tbe  world,  that  it  is  a  native  oi 


I  the  Japan  Peacoci  (See  Piste  XVIII.  fig.  S.)  U 
about  the  site  of  llie  crested  peacock ;  but  tlie  bill  [>  lar- 
ger, uid  ub-Gol<Hired ;  thelrJs  jelloit,  and  round  the  ays 
ia  red.  Od  the  top  oS  the  head  is  an  upright  crcat  four 
inches  long,  and  ahaped  somewhat  like  an  ear  of  corri. 
Tha  colour  Is  green  rnlied  with  blue. 

The  ChlHeit  pHuxck  (See  Plate  XVIII.  fig.  3,)  ti 
larger  thtri  the  rommoii  peacock;  the  bill  is  bbuk,  but 
from  the  no^trfla  to  the  tip  of  the  upper  mandiblo  ted: 

are  sulGcletitly  long  to  form  x  rreat  of  a  dull  brown 


'ofect 


ind  1  half  long,  and 
cinereous;  tna  ins  yellow  ;  tne  Mead,  necli,  and  under 
parts  are  ash-colourud,  marked  with  blacklsb  lines;  the 
»ing-co>arts,  heck,  and  rump  are  gray,  with  small  whlla 
data:  besides  which,  on  tha  wlng-coverts  and  bark  aro 
large  round  Ipotl,  of  a  fine  blue,  chuiglDg  In  dlflereiit 
lights  (0  liotel  and  green  gold. 

Tha  variety  of  ffhiu  Piaeoeti  is  not  veiy  common, 
and  these  birds  always  hring  a  high  price. 

'  It  Is  now  indublUbly  ascerlained  (hat  the  Turkey 
comei  originally  frwn  America.    See  the  fbllowiognot*. 
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(he  new  continent,  and  that  it  was  not 
brought  into  Europe  till  the  discovery  of  that 
part  of  the  world. 

Those  who  contend  for  the  latter  opinion 
rery  truly  observe,  that  among  all  the  descrip- 
tions we  have  of  eastern  birds,  that  of  the  tur- 
key is  not  to  be  found  ;  while  on  the  contrary, 
it  is  very  well  known  in  the  new  continent, 
vrhere  it  runs  wild  about  the  woods.  It  is  said 
bj  them  to  have  been  iirst  seen  in  France  in 
the  reign  of  Francis  I.  and  in  England  in  that 
of  Henry  VIII.  which  is  about  the  time  when 
Mexico  was  first  conquered  by  Spain.  On 
the  other  band  it  is  asserted,  that  the  turkey, 
»  far  from  being  unknown  in  Europe  before 
that  time,  was  known  even  to  the  ancients  ; 
and  that  ^lian  has  given  a  pretty  just  de- 
scription of  it.  They  allege,  that  its  very 
oame  implies  its  having  been  brought  from 
some  part  of  the  east ;  and  that  it  is  found 
unong  other  dainties  served  up  to  the  tables 
of  the  great,  before  that  time  among  ourselves. 
But  what  they  pretend  to  be  the  strongest 
oroof  is,  that  though  the  wild  turkey  be  so  nu. 
merous  in  America,  yet  the  natives  cannot 
contrive  to  tame  it ;  and  though  hatched  in 
the  ordinary  manner,  nothing  can  render  it 
domestic.  In  this  diversity  of  opinions,  per. 
baps  it  is  best  to  suspend  assent  till  more 
lights  are  thrown  on  the  subject:  however, 
1  am  inclined  to  concur  with  the  former 
opinion. 

With  us,  when  young,  it  is  one  of  the 
itenderest  of  all  birds  ;  yet,  in  its  wild  state,  it 
is  found  in  great  plenty  in  the  forests  of  Ca- 
nada, that  are  covered  with  snow  above  three 
parts  of  the  year.  In  the  natural  woods  they 
ire  found  much  larger  than  in  their  state  of 
domestic  captivity.  They  are  much  more 
beautiful  also,  their  feathers  being  of  a  dark 
gray,  bordered  at  the  edges  with  a  bright  gold 
colour.^     These  the   savages  of  the  country 


*  Prince  Charles  Lucian  Bonaparte,  in  bis  American 
Ornithology,  has  give  a  very  full  and  interesting  ac- 
count of  the  wild  turkey.  We  extract  it  here  with 
)onie  abridgmenL 

The  native  country  of  the  wild  turkey  extends  from 
the  north-western  territory  of  the  United  States  to  the 
Ijthmus  of  Panama,  south  of  which  it  is  not  to  be  found, 
notwithstanding  the  statements  of  authors,  who  have 
Biistaken  the  curassow  for  it.  In  Canada,  and  the  now 
densely  peopled  parts  of  the  United  States,  wild  turkeys 
^ere  formerly  irery  abundant ;  but,  like  the  Indian  and 
iufialo^  they  have  been  compelled  to  yield  to  the  destruc- 
tive  ingenuity  of  the  white  settlers,  often  waintonly  exer. 
cUed,  aud  seek  refuge  in  the  remotest  parts  of  the  in. 
tenor.  Although  they  relinquish  their  native  soil  with 
tiow  and  reluctant  steps,  yet  such  is  the  rapidity  with 
«hich  settlements  are  extended  and  condensed  over  the 
%&ce  of  this  country,  that  we  may  anticipate  a  day, 
u  no  distant  period,  when  the  hunter  will  seek  tlie  wild 
Uffkey  in  vain. 

The  wild  turkeys  do  not  confine  themselves  to  any 
puticular  food;  tliey  eat  maize,  all  sorts  of  ben'ies, 


weave  into  cloaks  to  adorn  their  persons,  and 
fashion  into  fans  and  umbrellas,  but  never 
once  think  of  taking  into  keeping  animals 
that  the  woods  fumisn  them  with  in  sufficient 

fruits,  grasses,  beetles;  and  eveii  tadpoles,  young  irogs, 
and  lizards,  are  occasionally  found  in  their  crops;  but 
where  the  pecan  nut  is  plenty,  they  prefer  that  fruit  to 
any  other  nourishment ;  their  more  general  predilection 
is,  however,  for  the  acorn,  on  which  they  rapidly  fatten. 
When  an  unusually  profuse  crop  of  acorns  is  produced 
in  a  particular  section  of  country,  great  numbers  of  tur. 
keys  are  enticed  from  their  ordinary  haunts  in  the  sur. 
rounding  districts.  About  the  beginning  of  October, 
while  the  mast  still  remains  on  the  trees,  they  assemble 
in  flocks,  and  direct  their  course  to  the  rich  bottom 
lltuds.  At  this  season  they  are  observed  in  great  num- 
bers on  the  Ohio  and  Mississippi.  The  time  of  this 
irruption  is  known  to  the  Indians  by  the  name  of  the 
turkey  month. 

The  males,  usually  termed  gobhUrt^  associate  in  par- 
ties, numbering  from  ten  to  a  hundred,  and  seek  their 
food  apart  from  the  females;  whilst  the  latter  either 
move  about  singly  with  their  young,  then  nearly  two- 
thirds  grown,  or,  in  company  wHh  other  females  and 
their  ^milies,  form  troops,  sometimes  consisting  of 
seventy  or  eighty  individuals,  all  of  whom  are  intent  on 
avoiding  the  old  males,  who,  whenever  opportunity 
ofTers,  attack  and  destroy  the  young,  by  repeated  blows 
on  the  skull.  All  parties,  however,  travel  in  the  same 
direction,  and  oo  foot,  unless  they  are  compelled  to  seek 
their  individual  safety  by  flying  from  the  hunter's  dog, 
or  their  march  is  impeded  by  a  large  river.  When 
about  to  cross  a  river,  they  select  the  highest  eminences, 
that  their  flight  may  be  the  more  certain ;  and  here  they 
sometimes  remain  for  a  day  or  more,  as  if  for  the  pur. 
pose  of  consultation,  or  to  be  duly  prepared  iv  so  haard- 
ous  a  voyage.  During  this  time  the  males  gtfhhle  obstre- 
perously, and  strut  with  extraordinary  importance,  as  if 
they  would  animate  their  companions,  and  inspire  them 
with  the  utmost  degree  of  hardihood  ;  the  females  aud 
young  also  assume  much  of  the  pompous  air  of  the 
males,  the  former  spreading  their  tails,  and  moving 
silently  around.  At  length  the  assembled  multitude 
mount  to  the  tops  of  the  highest  trees,  whence,  at  a 
signal  note  from  a  leader,  the  whole  together  wing  their 
way  towards  the  opposite  shore.  All  the  old  and  fat 
ones  cross  without  difficulty,  even  when  the  river  ex- 
ceeds a  mile  in  width;  but  the  young,  meagre,  and 
weak,  frequently  fall  short  of  the  desired  landing,  and 
are  forced  to  swim  for  their  lives ;  this  they  do  dexter- 
ously enough,  spreading  their  tails  for  a  support,  closing 
their  wings  to  the  body,  stretching  the  neck  forwards, 
and  sUikfng  out  quickly  and  forcibly  with  their  legs.  If, 
in  thus  endeavouring  to  regain  the  land,  they  approach 
an  elevated  or  inaccessible  bank,  their  exertions  are  re- 
mitted, tliey  resign  themselves  to  the  stream  for  a  short 
time,  in  order  to  gain  strength,  and  then,  with  one  vio- 
lent eflbrt,  escape  from  the  water.  But  in  this  attempt 
all  are  not  successful ;  some  of  the  weaker,  as  they  caru 
not  rise  sufficiently  high  in  air  to  clear  the  bank,  fall 
again  and  again  into  the  water,  and  thus  miserably 
perish.  Immediately  after  the  turkeys  have  succeeded 
in  crossing  a  river,  they  for  some  time  ramble  about 
without  any  apparent  unanimity  of  purpose,  and  a  great 
many  are  destroyed  by  the  hunters,  although  they  are 
then  least  valuable. 

When  the  turkeys  have  arrived  in  their  land  of  abun- 
dance, they  disperse  in  small  flocks,  composed  of  indi> 
viduals  of  all  sexes  and  ages  intermingled,  who  devour 
all  the  roast  as  they  advance:  this  occurs  about  the 
middle  of  November.  It  has  been  observed,  that,  after 
these  long  journeys,  the  turkeys  become  so  familiar  as 
to  venture  on  the  plantations,  and  even  approach  sc  near 
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abundance.  Savage  man  seems  to  lind  a  de- 
light in  precarious  possession.  A  great  part 
of  the  pleasures  of  the  chase  lies  in  the  un- 
certainty of  the  pursuit,  and  he  is  unwilling 

the  furmhouses  as  to  enter  the  stables  and  com-cribs,  in 
search  of  food  ;  in  this  way  they  pass  the  autumn^  and 
part  of  the  winter.  During  this  season  great  numbers 
are  killed  by  the  inhabitants,  who  preserve  them  in  a 
froxen  state,  in  order  to  transport  them  to  a  distant 
market. 

Early  in  March  they  begin  to  pair;  and,  for  a  short 
time  previous,  the  females  separate  from,  and  shun  their 
mates,  though  the  latter  pertinaciously  follow  them,  ut- 
tering their  gobbling  note.  The  sexes  roost  apart,  but 
at  no  great  distance,  so  that,  when  the  female  utters  a 
call,  every  male  witliin  hearing  responds,  rolling  note 
after  note,  in  the  most  rapid  succession ;  not  as  when 
spreading  the  tail  and  strutting  near  the  hen,  but  in  a 
voice  resembling  that  of  the  tame  turkey,  when  he  hears 
any  unusual  or  frequently  repeated  noise.  Wher«  the 
turkeys  are  numerous,  the  woods  from  one  end  to  the 
other,  sometimes  for  hundreds  of  miles,  resound  with 
this  remarkable  voice  of  their  wooing,  uttered  respon. 
sively  from  their  roosting  places.  This  is  continued  for 
about  an  hour;  and,  on  the  rising  of  the  snn,  they 
silently  descend  from  their  perches,  and  the  males  begin 
to  strut,  for  the  purpose  of  winning  the  admiration  of 
their  mates. 

If  the  call  be  given  from  the  ground,  the  males  in 
the  vicinity  fly  towards  the  individual,  and,  whether 
they  perceive  her  or  not,  erect  and  spread  their  tails, 
throw  the  head  backwards,  distend  the  comb  and  wattles, 
strut  pompou&ly,  and  rustle  their  wings  and  body  fea. 
thers,  at  the  same  moment  ejecting  a  pufT  of  air  from 
the  lungs.  Whilst  thus  occupied,  they  occasionally  halt 
to  look  out  for  the  female,  and  then  resume  their  strut- 
ting and  puffing,  moving  with  as  much  rapidity  as  the 
nature  of  their  gait  will  admit.  During  tin's  ceremoni- 
ous approach,  the  males  often  encounter  each  other,  and 
desperate  battles  ensue,  when  the  conflict  is  only  termi- 
nated by  the  flight  or  death  of  the  vanquished. 

This  pugnacious  disposition  is  not  to  be  regarded  as 
accidental,  but  as  resulting  from  a  wise  and  excellent 
law  of  nature,  who  always  studies  the  good  of  the  spe- 
cies, without  regard  to  the  individuals.  Did  not  females 
prefer  the  most  perfect  of  their  species,  and  were  not 
the  &vour8  of  beauty  most  willingly  dispensed  to  the 
victorious,  feebleness  and  degeneracy  would  soon  mark 
the  animal  creation ;  but,  in  consequence  of  this  general 
rule,  the  various  races  of  animals  are  propagated  by 
those  individuals  who  are  not  only  most  to  be  admired 
for  external  appearance,  but  most  to  be  valued  for  their 
intrinsic  spirit  and  energy. 

When  the  object  of  bis  pursuit  is  discovered,  if  the 
female  be  more  than  one  year  old,  she  also  struts,  and 
even  gobbles,  evincing  much  desire ;  she  turns  proudly 
round  the  strutting  male,  and  suddenly  opening  her 
wings,  throws  herself  towards  'him,  as  if  to  terminate 
his  procrastination,  and,  laying  herself  on  the  earth,  re. 
ceives  his  dilatory  caresses.  But  should  he  meet  a 
young  hen,  his  strut  becomes  different,  and  his  move, 
ments  are  violently  rapid  ;  sometimes  rising  in  air,  he 
takes  a  short  circular  flight,  and  on  alighting  drags  his 
wings  for  a  distance  of  eight  or  ten  paces,  running 
at  full  speed,  occasionally  approaching  the  timorous 
hen,  and  pressing  her,  until  she  yields  to  his  solicita- 
tions. Thus  are  they  mated  for  the  season,  though 
the  male  does  not  confine  himself  exclusively  to  one 
female,  nor  does  he  hesitate  to  bestow  bis  attentions 
a]>d  endearments  on  several,  whenever  an  opportunity 
oHers. 

One  or  more  females,  thus  associated,  follow  their 
&vuiirit«,  and  roost  in  his  immediate  naicbbourhood,  if 


to  abridge  himself  in  any  accidental  success 
that  may  attend  his  fatieues*  The  hunting 
the  turkey,  therefore,  makes  one  of  his  prin- 
cipal diversions ;  as  its  flesh  contributes  chiefly 

not  on  the  same  tree,  until  they  begin  to  lay,  when  they 
change  their  mode  of  life,  in  order  to  save  their  eggs, 
which  the  male  uniformly  breaks  if  in  his  power,  that 
the  female  may  not  be  withdrawn  from  the  gratification 
of  his  desires.  At  this  time  the  females  shun  the  males 
during  the  greater  part  of  the  day ;  the  htter  become 
clumsy  and  careless,  meet  each  other  peacefully,  and  so 
entirely  cease  to  gobble,  that  the  hens  are  obliged  to 
court  their  advances,  calling  loudly  and  almost  continu. 
ally  for  them.  The  female  may  then  be  observed  caress, 
ing  the  male,  and  imitating  his  peculiar  gestures,  in 
order  to  excite  his  amorousness. 

The  cocks,  even  when  <m  the  roost,  sometimes  strut 
and  gobble,  but  more  generally  merely  elevate  the  tail, 
and  utter  the  pvfff  on  which  the  tail  and  other  fea- 
thers suddenly  subside.  On  light  or  moonshining 
nights,  near  Uie  termination  of  the  breeding  season^ 
they  repeat  this  action,  at  intervals  of  a  few  minutes, 
for  several  hours  together,  without  rising  from  their 
perches. 

The  Mxes  then  separate ;  the  males,  being  much  ema- 
ciated,  cease  entirely  to  gobble,  retire  and  conceal  them- 
selves by  prostrate  trees,  in  secluded  parts  of  the  forest, 
or  in  the  almost  impenetrable  privacy  of  a  cane-brake. 
Rather  than  leave  their  hiding  places,  they  sufler  them- 
selves to  be  approached  within  a  short  distance,  when 
they  seek  safety  in  their  speed  of  foot ;  at  this  season, 
however,  tiiey  are  of  no  value  to  the  hunter,  being 
meagre  and  covered  with  ticks.  By  thus  retiring,  using 
very  little  exercise,  and  feeding  on  peculiar  grasses,  they 
recover  their  flesh  and  strength,  and  when  this  object 
is  attained,  again  congregate,  and  recommence  their 
rambles. 

About  the  middle  of  April,  when  the  weather  is  dry, 
the  female  selects  a  proper  place  in  which  to  deposit  her 
eggs,  secured  from  the  encroachment  of  water,  and,  as 
far  as  possible,  concealed  from  the  watchful  eye  of  the 
crow:  this  crafty  bird  espies  the  hen  going  to  her  nest, 
and  having  discovered  the  precious  deposit,  waits  for 
the  absence  of  the  parent,  and  removes  every  one  of  the 
eggs  from  the  spot,  that  he  may  devour  them  at  leisure. 
The  nest  i<i  placed  on  the  ground,  either  on  a  dry  ridge, 
in  the  fallen  top  of  a  dead  leafy  tree,  under  a  thicket  oJf 
sumach  or  briars,  or  by  the  side  of  a  log:  it  is  of  a  very 
simple  structure,  being  composed  of  a  few  dried  leaves. 
In  this  i-eceptacle  the  eggs  are  deposited,  sometimes  to 
the  number  of  twenty,  but  more  usually  from  nine  to 
fifteen  ;  they  are  whitish,  spotted  with  reddish  brown, 
like  those  of  the  domestic  bii-d. 

The  female  always  approaches  her  nest  with  great 
caution,  varying  her  course  so  as  rarely  to  reach  it 
twice  by  the  same  route ;  and,  on  leaving  her  charge, 
she  is  very  careful  to  cover  the  whole  with  dry  leaves, 
with  which  she  conceals  it  so  artfully,  as  to  make  it  ex- 
tremely difllcult,  even  for  one  who  has  watched  her 
movements,  to  indicate  the  exact  spot:  hence  few  nests 
are  found,  and  these  are  generally  discovered  by  fortuit- 
ously  starting  the  female  from  them,  or  by  the  appear- 
ance of  broken  shells,  scattered  around  by  some  cunning 
lynx,  fox,  or  crow.  When  laying  or  sitting,  the  turicey 
hen  is  not  readily  driven  from  her  post  by  the  approach 
of  apparent  danger;  but,  if  an  enemy  appears,  she 
crouches  as  low  as  possible,  and  sufibrs  it  to  pass.  A 
circumstance  related  by  Mr  Audubon  will  show  how 
much  intelligence  they  display  on  such  occasions:  hav- 
ing discovered  a  sitting  hen,  he  remarked  that,  by  as- 
suming a  careless  air,  whistling,  or  talking  to  himself, 
he  was  permitted  to  pass  within  five  or  six  feet  of  her  ; 
but,  if  he  advanced  cautiously,  she  would  not  sufler  him 
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to  the  support  of  his  family.  When  he  has 
disco?ered  the  place  of  their  retreat,  which, 
in  general,  is  near  fields  of  nettles,  or  where 
there  is  plenty  of  any  kind  of  grain,  he  takes 

to  come  within  twenty  paces,  but  ran  off  twenty  or 
Uiirtj  jarda  with  her  tail  expanded,  when,  assuming  a 
•lately  gait,  she  paused  on  every  step,  occasionally  ut- 
tering a  chock.  They  seldom  abandon  their  nests  on 
loooont  oi  being  disoorered  by  man,  but  should  a  snake, 
or  any  other  animal,  suck  one  of  the  eggs,  the  parent 
leares  them  altogether.  If  the  eggs  be  removed,  she 
again  seeks  the  male  and  recommences  laying,  though 
otherwise  she  lays  but  one  nest  of  eggs  during  the  sea- 
wn.  Several  turk^  hens  sometimes  associate,  perhaps 
for  mutual  safety,  deposit  their  eggs  in  the  same  nest, 
ud  rear  their  broods  together.  Mr  Audubon  once 
found  three  females  sitting  on  forty-lwo  eggs.  In  such 
cisen,  the  nest  is  constantly  guarded  by  one  of  the  par. 
ties,  so  that  no  crow,  raven,  uor  even  polecat,  dares  ap- 
proarh  it. 

When  the  process  of  incubation  is  ended,  and  the 
mother  is  about  to  retire  from  the  nest  with  her  young 
brood,  she  shakes  herself  violently,  picks  and  ac^usts 
the  feathers  about  the  belly,  and  assumes  a  different 
aspect;  her  eyes  are  alternately  inclined  obliquely  up- 
irards  and  sidewise;  she  stretches  forth  her  neck,  in 
tferj  direction,  to  discover  birds  of  prey  or  other  ene* 
miss;  her  wings  are  partially  spread,  and  she  sodly 
clucks  to  keep  her  tender  offspring  close  to  her  side. 
Tbey  proceed   slowly,  and,  as  the  hatching  generally 
occurs  in  the  afternoon,  they  sometimes  return  to  pass 
the  first  nighi  in  the  nest.      While  very  young  the 
mother  leads  Chem  to  elevated  dry  places,  as  if  aware 
that  humidity,  during  the  first  few  days  of  their  life, 
iroold  be  very  dangerous  to  them,   they  having  then 
no  other  proiectioa  than  a  delicate,  soft,  hairy  down, 
lo  very  rainy  seasons  wild  turkeys    are    scarce,  be- 
cause, when  completely  wetted,  the  young  rarely  sur- 
vive. 

At  the  expiration  of  about  two  weeks,  the  young 
leave  the  ground  on  which  they  had  previously  reposed 
at  night  under  the  female,  and  follow  her  to  some  low, 
large  branch  of  a  tree,  where  they  nestle  under  the 
hroadly  curved  wings  of  their  vigilant  and  fostering 
parent.  The  time  then  approaches  in  which  they  seek 
the  open  ground  or  prairie  land  during  the  day,  in  search 
of  strawberries,  and  subsequently  of  dewberries,  black- 
berries, and  grasshoppers;  thus  securing  a  plentifid  food, 
and  eigoying  the  Influence  of  the  genial  sun.  They  fre. 
quently  dust  themselves  in  shallow  cavities  of  the  soil, 
or  on  anthills,  in  order  to  clean  off  the  loose  skin  of  their 
growing  feathers,  and  rid  themselves  of  ticks  and  other 
vermin. 

The  young   turkejrs  now  grow  rapidly,  and  In  the 
month  of  August,  when  several  broods  flock  together, 
and  are  led  by  their  mothers  to  the  forest,  they  are  stout 
and  quite  able  to  secure  themselves  from  the  unexpected 
attacks  of  wolves,  foxes,  lynxes,  and  even  cougars,  by 
rising  quickly  from  the  ground,  aided  by  their  strong 
legs,  and  reaching  with  ease  the  upper  limbs  of  the 
tallest  tree.     Amongst  the  numerous  enemies  of  the 
wild  turkey,  the  most  dreaded  are  the  large  diurnal  and 
Doctoaal  birds  of  prey,  and  the  lynx  {Felts  rufa,)  who 
"Kits  their  eggs,  and  is  extremely  expert  at  seizing  both 
parent  and  young;  he  follows  them  for  some  distance, 
in  order  to  ascertain  their  course,  and  then,  making  a 
rapid  circular  movement,  places  himself  in  ambush  bo- 
ws them,  and  waits  until,  by  a  single  bound,  he  can 
&iten  on  his  Tictim. 

These  birds  are  guardians  of  each  other,  and  the  first 
who  lees  a  hawk  or  eagle  gives  a  note  of  alarm,  on 
i^.idi  ell  within  hearing  lie  dose  to  tfle  ground.  As 
^i  usually  roost  in  docks,  perched  oo  the  naked  branches 


his  dog  with  him,  which  is  trained  to  the 
spott,  (a  faithful  rough  creature,  supposed  to 
be  originally  reclaimed  from  the  wolf,)  and 
he  sends  him  into  the  midst  of  the  flock.    The 

of  trees,  they  are  easily  discovered  by  the  large  owls, 
and,  when  attacked  by  these  prowling  birds,  often  esca(>e 
by  a  somewhat  remarkable  manuceuvre.  The  owl  sails 
around  the  spot  to  select  his  prey;  but,  notnithstandiiig 
the  almost  Inaudible  action  of  his  pinions,  tlie  quick  ear 
of  one  of  the  slumberers  perceives  the  danger,  which  is 
immediately  announced  to  the  whole  party  by  a  chttck  / 
thus  alarmed,  they  rise  on  their  legs,  and  watch  the  mo- 
tions of  the  owl,  who,  darting  like  an  arrow,  would  in- 
evitably secure  the  individual  at  which  he  aimed,  did  not 
the  latter  suddenly  drop  his  head,'  squat,  and  spread  his 
tail  over  his  back;  the  owl  then  glances  over  without 
inflicting  any  injury,  at  the  very  instant  that  the  turkey 
suflers  himself  to  fall  headlong  towards  the  earth,  where 
he  is  secure  from  his  dreaded  enemy. 

On  hearing  the  slightest  noise,  wild  turkeys  conceal 
themselves  in  the  grass,  or  among  shrubs,  and  thus  fre. 
quently  escape  the  hunter,  or  the  sharp-sighted  birds  of 
prey.  The  sportsman  is  unable  to  find  them  during  the 
day,  unless  he  has  a  dog  trained  for  the  purpose ;  it  is 
necessary  to  shoot  them  at  a  very  short  distance,  since, 
when  only  wounded,  they  quickly  disappear,  and,  acce- 
lerating their  motion  by  a  sort  of  half  flight,  run  with 
so  much  speed,  that  the  swiftest  hunter  cannot  overtake 
them.  The  traveller,  driving  rapidly  down  the  decli- 
vity of  one  of  the  Alleghanies,  may  sometimes  see 
several  of  them  before  him,  that  evince  no  urgent  desire 
to  get  out  of  the  road;  but,  on  alighting,  in  hopes  of 
shooting  them,  he  soon  finds  that  all  pursuit  Is  vain. 

The  most  common  mode  of  taking  turkeys  is  by 
means  of  pent,  constructed  with  logs,  covered  in  at  top, 
and  with  a  passage  in  the  earth  under  one  side  of  it, 
just  large  enough  to  admit  an  Individual  when  stooping. 
The  ground  chosen  for  this  purpose  Is  generally  sloping, 
and  the  passage  is  cut  on  the  lower  side,  widening  out- 
wards. These  preparations  being  completed,  Indian 
com  is  strewed  for  some  distance  around  the  pen,  to  en. 
tice  the  flock,  which,  picking  up  the  grain,  is  gradually 
led  towards  the  passage,  and  thence  into  the  enclo<!ure, 
where  a  sufficient  quantity  of  com  is  spread  to  occupy 
the  leader  until  the  greater  part  of  the  turkeys  have  en. 
tered.  When  they  raise  their  heads  and  discover  that 
they  are  prisoners,  all  their  exertions  to  escape  are  di- 
rected upwards  and  against  the  sides  of  the  pen,  not 
having  sagacity  enough  to  stoop  sufficiently  low  to  pass 
out  by  the  way  they  entered,  and  thus  they  become  an 
easy  prey,  not  only  to  the  experienced  hunter,  but  even 
to  the  boys  on  the  frontier  settlements. 

In  proportion  to  the  abundance  or  scarcity  of  food, 
and  its  good  or  bad  quality,  they  are  small  or  large, 
meagre  or  fat,  and  of  an  excellent  or  indiflerent  flavour: 
in  general,  however,  their  flesh  is  more  delicate,  more 
succulent,  and  better  tasted  than  that  of  the  tame  tur- 
key: they  are  in  the  best  order  late  in  the  autumn,  or 
in  the  beginning  of  winter.  The  Indians  value  this 
food  so  highly,  when  roasted,  that  they  call  it  "the 
white  man's  dish,"  and  present  it  to  strangers  as  the 
best  they  can  offer.  They  make  much  use  of  their  tails 
as  fans;  the  women  weave  their  feathers  with  much  art 
on  a  loose  web  made  of  the  rind  of  the  birch  tree,  ar- 
ranging them  so  as  to  keep  the  down  on  tlie  inside,  and 
exhibit  the  l^rilliant  surface  to  the  eye. 

Among  the  benefits  conferred  by  America  on  the  rest 
of  the  world,  the  gift  of  this  noble  bird  should  occupy  a 
distinguished  place,  as  unquestionably  one  of  the  most 
useful  of  the  feathered  tribe,  being  capable  of  minister- 
ing largely  to  the  sustenance  and  comfort  of  the  human 
race.  Though  the  turkey  is  surpassed  in  external  beauty 
by  the  magnificent  peacock,  its  flesh  is  greatly  superior 
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turkeys  no  sooner  perceive  their  enemy,  than 
they  set  off  running  at  full  speed,  and  with 
such  swiftness,  that  they  leave  the  dog  far  be- 
hind them  ;  be  follows,  nevertheless,  and  sen- 
sible they  must  soon  be  tired,  as  they  cannot 
go  full  speed  for  any  length  of  time,  he  at 
last  forces  them  to  take  shelter  in  a  tree, 
where  they  sit  quite  spent  and  fatigued  till 
the  hunter  comes  up,  and,  with  a  long  pole, 
knocks  them  down,  one  after  the  other. 

This  manner  of  suffering  themselves  to  be 
destroyed,  argues  no  great  instinct  in  the  ani- 
mal ;  and,  indeed,  in  their  captive  state  they 
do  not  appear  to  be  possessed  of  much.  They 
seem  a  stupid,  vain,  querulous  tribe,  apt 
enough  to  quarrel  among  themselves,  yet 
without  any  weapons  to  do  each  other  an  in- 
jury. Every  body  knows  the  strange  anti- 
pathy the  turkey-cock  has  to  a  red  colour; 
how  he  bristles,  and,  with  his  peculiar  gob- 
biing  sound,  flies  to  attack  it  But  there  is 
another  method  of  increasing  the  animosity  of 
these  birds  against  each  other,  which  is  often 
practised  by  boys,  when  they  have  a  mind  for 
a  battle.  This  is  no  more  than  to  smear  over 
the  head  of  one  of  the  turkeys  with  dirt,  and 
the  rest  run  to  attack  it  with  all  the  speed 
of  impotent  animosity ;  nay,  two  of  them, 
thus    disguised,   will    fight    each    other   till 

in  excellenre,  standing  almost  unriTalled  for  delicacy  of 
texture  and  agreeable  sapidity.  On  this  account  it  has 
been  eagerly  sought  by  almost  all  nations,  and  has  been 
naturalized  with  astonishing  rapidity  throughout  the 
world,  almost  universally  constituting  a  favourite  ban. 
quet  dish. 

The  turkey,  belonging  originally  to  the  American  con- 
tinent, was  necessarily  unknown  to  the  ancients,  who,  in 
this  as  in  a  thousand  other  instances,  were  deficient  in  our 
most  common  and  essential  articles  of  food.  Readers 
unacquainted  with  the  fact  may  well  be  surprised  to 
learn,  that,  although  the  introduction  of  this  bird  into 
Europe  is  comparatively  modem,  its  origin  has  already 
been  lost  sight  of,  and  that  eminent  naturalists  of  the 
last  century,  who  lived  so  much  nearer  to  the  time  of 
its  first  appearance,  have  expressed  great  uncertainty 
concerning  its  native  country.  Thus  Belon,  Aldrovan. 
di,  Gessner,  Ray,  &c.  thought  that  it  came  originally 
from  Africa  and  the  East  Indies,  and  endeavoured  to 
recognise  it  in  some  of  the  domestic  birds  of  the  an- 
cients. Belon  and  Aldrovandi  supposed  it  to  have  beefi 
mentioned  by  ancient  authors,  but  they  mistook  for  it 
the  Numida  meleagrU  of  Linnft,  which  is  actimlly  an 
African  bird,  now  almost  naturalized  in  America,  even 
in  a  wild  state,  so  that  it  would  be  apparently  more  rea- 
sonable for  America  to  regard  that  bird  as  indigenous, 
than  that  the  old  continent  should  lay  claim  to  the  tur- 
key. In  so  soon  losing  sight  of  the  origin  of  this  bird, 
we  see  a  strong  exemplification  of  the  ungrateful  dis- 
position of  man,  who  can  durably  treasure  up  the  me- 
mory of  wrongs  and  injuries,  but  fails  to  recollect  the 
greatest  benefits  he  has  received.  It  would  be  loss  of 
time  to  combat  the  arguments  advanced  by  anthors,  who 
have  deceived  themselves  in  attempting  to  deprive 
America  of  her  just  title  to  this  bird,  since  they  have 
l)een  fully  refuted  by  the  eloquent  BufTon ;  but  we  may 
here  introduce  a  sketch  of  its  progress  from  America 
Uirougliout  Europe. 


they  are  almost  suffocated  with  fatigue  and 
anger. 

But  though  so  furious  among  themselves, 
they  are  weak  and  cowardly  against  other 
animals,  though  far  less  powerful  than  they. 
The  cock-  often  makes  the  turkey  keep  at  a 
distance ;  and  they  seldom  venture  to  attack 
him  but  with  united  force,  when  they  rather 
oppress  him  by  their  weight,  than  annoy  him 
by  their  arms.  There  is  no  animal>  how  con. 
temptible  soever,  that  will  venture  boldly  to 
face  the  turkey-cock,  that  he  will  not  fly  from. 
On  the  contrary,  with  the  insolence  of  a  bully, 
he  pursues  any  thing  that  seems  to  fear  him, 
particularly  lap-dogs  and  children,  against 
both  which  he  seems  to  have  a  peculiar  aver- 
sion. On  such  occasions,  after  he  has  made 
them  scamper,  he  returns  to  his  female  train, 
displays  his  plumage  around,  struts  about  the 
yard,  and  gobbles  out  a  note  of  self-approba- 
tion. 

The  female  seems  of  a  milder,  gentler  dis- 
position. Rather  querulous  than  bold,  she 
hunts  about  in  quest  of  grain,  and  pursuit  of 
insects,  being  particularly  delighted  with  the 
eggs  of  ants  and  caterpillars.  She  lays 
eighteen  or  twenty  eggs,  larger  than  those  of 
a  hen,  whitish,  but  marked  with  spots  resem- 
bling the  freckles  of  the  face.     Her  young  are 

The  first  unquestionable  description  of  the  turkey  wav 
written  by  Ovledo,  in  1525,  in  the  summary  of  his  Hit* 
tory  of  the  Indies,  This  bird  was  sent  from  Mexico  to 
Spain  early  in  the  sixteenth  century;  from  Spain  it  was 
introduced  into  England  in  1524.  Turkeys  were  taken 
to  France  in  the  reign  of  Francis  the  First,  whence 
they  spread  into  Germany,  Italy,  &c. :  a  few,  however, 
had  been  carried  to  the  latter  country  by  the  Spaniards, 
some  years  previously.  The  first  turkey  eaten  in  France 
appears  to  have  been  serred  up  at  the  wedding  banquet 
of  Charies  the  Ninth,  in  the  year  1570.  Since  that 
period  they  have  been  bred  with  so  much  care,  that,  in 
England,  as  we  read  in  ancient  chronicles,  their  rapid 
increase  rendered  them  attainable  at  country  feasts, 
where  they  were  a  much  esteemed  dish  as  early  as  1585. 
Enropeans  conveyed  them  to  all  their  colonies,  and  thus 
were  they  gradually  introduced  into  Asia,  Africa,  and 
even  Occanica. 

The  French  distinguished  them  by  the  name  ofCoqel 
Poule  d*  Inde,  (cock  and  hen  from  India,)  because  they 
were  natives  of  the  West  Indies.  Subsequeutly,  for  the 
sake  of  brevity,  they  called  them  DindoUf  an  appellation 
which  is  yet  retained.  The  English  name  is  still  worse, 
as  it  convejrs  the  false  Idea  that  the  turkey  originated  In 
Asia,  owing  to  the  ridiculous  habit,  formerly  prevalent, 
of  calling  every  foreign  object  by  the  name  of  Turk, 
Indian,  &c. 

Those  who  have  not  observed  the  turkey  in  Its  wild 
state,  have  only  seen  its  deteriorated  progeny,V'hich 
are  greatly  inferior  in  sise  and  beauty.  So  far  from 
having  gained  by  the  care  of  man,  and  the  abundance  of 
food  accessible  in  its  state  of  domestication,  this  bird  has 
degenerated  not  only  in  Europe  and  Asia,  but,  what  is 
certainly  extraordinary,  even  in  its  native  country. 
The  domesticated  turkey  of  America,  accustomed  as  ft 
Is  to  roam  in  the  woods  and  open  fields  almost  without 
restraint,  is  in  no  respect  superior  to  that  of  the  Euro- 
pean poultry  yard. 
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eitremely  tender  at  first,  and  must  be  carefully 
fed  with  curd  chopped  with  dock-leaves;  but 
ms  they  grow  older,  they  become  more  hardy, 
mnd  fallow  the  mother  to  considerable  distan- 
ces, in  pursuit  of  insect  food,  which  they  pre- 
fer to  any  other.      On  these 


>ald 


!   female,  though 

)  powerful  a  birJ,  give*  the 


bnt  very  little  protection  against  the  alUckaof 
any  rapacious  animal  that  comes  in  her  way. 
She  rather  vfarns  her  young  to  shift  for  them- 
«elves,  than  prepares  to  defend  them.  "  I 
have  heard,"  says  the  Abbe  la  Pluche,  "  ■ 
Inrkey-hen,  when  at  the  head  of  her  brood, 
•et»d  forth  the  most  hideous  screams,  without 
knowing  aa  yet  the  cause:  however,  her 
yoong,  immediately  when  the  waniing  was 
given,  skulked  under  the  bushes,  the  grass,  or 
whatever  else  offered  for  shelter,  or  protection. 
They  even  stretched  themselves  at  their  full 
length  upon  the  ground,  and  continued  lying 
ma  motionless  as  if  Ihey  were  dead.  In  the 
meantime  the  mother,  with  her  eyes  directed 
upwards,  continued  her  cries  and  screaming 
as  before.  Upon  looking  up  to  where  she 
seemed  to  gaie,  1  discovered  a  black  spot  just 
under  tbe  clouds,  bat  was  unable,  at  lirst,  to 
determine  what  it  was  ;  however,  it  soon  ap- 
peared to  be  a  bird  of  prey,  though,  at  first, 
at  too  great  a  distance  to  be  distinguished.  I 
have  seen  one  of  these  animals  continue  in  this 
violent  agitated  state,  and  her  whole  brood 
pinned  down  as  it  were  to  the  eround  for 
four  bours  together  ;  whilst  their  formidable 
foe  has  taken  his  circuits,  has  mounted,  and 
hovered  directly  over  their  heads :  at  last, 
Dpon  disappearing,  the  parent  began  to  change 
ber  note,  and  sent  forlh  another  cry,  which, 
in  an  instant,  gsve  life  to  the  whole  trembling 
tribe,  and  tbev  all  flocked  round  her  with  ex- 
pressions of  pleasure,  as  if  conscious  of  their 
bappv  escape  from  danger." 

When  once  grown  up,  turkeys  are  very 
hartly  birds,  and  feed  themselves  at  very  little 
expense  to  the  farmer.  Those  of  Norfolk  are 
said  to  be  the  lai^est  of  this  kingdom,  weigh- 
ing from  twenty  to  thirty  potinds.  There  are 
places,  however,  in  the  Bast  Indies,  where 
Ihej  are  known  only  in  their  domestic  state, 
in  which  tbey  grow  to  the  weight  of  sixty 
pounds,' 


<  A  gift  nrlety  of  giUinueoai  bir^  which  might 
vtsily  be  addfd  to  our  domoBtic  poultry,  arii  peculLu-  to 
America.  Such  m  Mpeciilly  the  Cunisowi.  In 
muiy  parli  of  South  Amerln  these  birdfl  hire  long  been 
ruUmcd;  end  it  (■  really  nirprising,  coDiiderIng  the 
ntittiK  hmilluity  at  their  muinen,  ud  the  fKlIlIy 
villi  wtijch  Ihey  Bppeir  to  pan  from  i  itAte  of  nkture  to 
(be  tuncnen  of  domeMie  fooli,  tint  they  hxe  not  yet 
tees  InUaduced  la  tbe  poultry-yinli  of  Europe.  Thil, 
wlUi  prapc  treatnieot,  tliey  would  qwedlly  become  hi- 
bit^dad  to  tba  i^iiBte  wa  ba**  no  rauoa  to  doubt ;  oa 
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It  would  surprise  a  sportsman  to  be  told, 
that  the  pheasant  which  he  flnds  wild  in  the 


tha  contrary,  numerous  Bismples  hive  thown  th»t  they 
thrive  well  ,nn  in  lis  Dorthem  perti;  uid  M.  Tern. 

roughly  tccllmited  In  Holluid,  where  they  were  u  pro- 
lilic,  in  thf  Ir  domestiuted  stata,  u  any  of  our  commoil 
poultry.  I'ha  aitablishment,  however,  In  whirh  thla 
hid  been  eflecled,  iraa  broken  up  by  the  citll  commo. 
tioni  which  fallowed  In  the  train  of  the  French  revolu- 
tion, and  all  the  pains  which  had  been  beitowed  upon  tin 
eduratlon  oT  tbeie  birds  were  loet  to  the  world  by  their 
■udden  and  complete  ditpersion. 

The  plumage  of  the  Crested  Cuirassow  (Sao  Plate 
XVIII.  Rg.  lS.)liofade«pblack  wllh  a  alight  glon  ot 
green  upon  the  head,  crest,  neck,  bark,  wingi  and  upper 
part  of  the  tall;  and  dull  white  beneilh  and  on  the  lower 
tail,  covert).  It*  crest  Ii  from  two  to  three  inches  in 
length,  and  occupies  the  whole  upper  lurface  of  the  head: 
it  is  curled  and  velvety  In  Ita  appearance,  and  capable  of 
being  raised  or  depressed  at  iriU.io  acrordance  with  the 
temporary  feelings  by  which  the  bird  Is  actuated.  The 
eyes  are  lurrounded  by  ■  nalied  Ekin,  which  extendi  Into 
the  cere  and  then  anumes  a  bright  yellow  colour.  In 
9l<a  the  bird  is  almnt  equal  to  *  tarkef.  This  gpcdes 
t%  (  native  of  Mexico,  Gulsne,  sod  Bratll,  and  probably 
extendi  itself  over  a  large  fortlta  of  tbe  soulhem  divi- 
sion of  the  American  continent.  In  the  woods  of 
Guians  ft  appears  to  be  so  eitremely  common  that  M. 


mgrylr 


:ofp, 


is  Is  eihau 


tumiih- 

Ing  him  with  a  fresh  supply.  They  congregate  together 
in  numerous  flocks,  and  appear  to  be  under  llitle  or  [to 
uneaslnees  ^m  the  intrusion  of  men  Into  their  haunts. 
Even  when  a  considertble  number  of  them  have  tieen 
shot,  the  rest  remain  quietly  perched  upon  the  trees, 
■pptranliy-unconiclous  of  the  haroc  that  has  been  com- 
mitted among  them.  This  conduct  is  by  no  means  the 
result  of  stupidity,  but  proceeds  rather  ^om  the  natural 
lameness  and  uniusplciousnen  oT  their  character.  Those, 
however,  which  frequent  tbe  nalghbourfaood  of  inhabited 
places  are  said  to  be  much  wilder  and  more  mlnruitful, 
being  kept  constantly  on  tbe  alert  to  avoid  tbe  purviilt 
of  the  hunters,  who  destroy  tbem  in  great  Dumbsri. 
They  build  their  nests  on  the  trees,  forming  tliem  ei- 
"y  of  branches  interlaced  with  the  sUlks  of  herba- 
plants,  and  lining  them  Intemslly  with  leaves. 
They  generally  lay  but  once  a-yetr,  during  tbe  rainy 
Mason;  the  number  of  their  eggs  lieing,  sccordiog  to 
Sonnlnl,  five  w  six,  and  to  D'Aiara  as  many  ss  eight. 
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i^oods,  in  the  remotest  parts  of  the  kingdom, 
and  in  forests  which  can  scarcely  be  said  to 
have  an  owner,  is  a  foreign  bird,  and  was 
at  first  artificially  propagated  amongst  us. 
They  were  brought  into  Europe  from  the 
banks  of  the  Phasis,  a  river  of  Colchis,  in 
Asia  Minor;  and  from  whence  they  still  re- 
tain their  name. 

Next  to  the  peacock,  they  are  the  most 
beautiful  of  birds,  as  well  for  the  vivid  colour 
of  their  plumes,  as  for  their  happy  mixtures 
and  variety.  It  is  far  beyond  the  power  of 
the  pencil  to  draw  any  thing  so  glossy,  so 
bri<^ht,  or  points  so  finely  blended  into  each 
other.  We  are  told  that  when  Croesus,  king 
of  Lydia,  was  seated  on  his  throne,  adorned 
with  royal  magnificence,  and  all  the  barbar- 
ous  pomp  of  eastern  splendour,  he  asked  Solon 
if  he  had  ever  beheld  any  thing  so  fine  ?  The 
Greek  philosopher,  no  way  moved  by  the 
objects  before  him,  or  taking  a  pride  in  his 
native  simplicity,  replied,  that  after  having 
seen  the  beautiful  plumage  of  the  pheasant, 
he  could  be  astonished  at  no  other  finery. 

In  fact,  nothing  can  satisfy  the  eye  with  a 
greater  variety  and  richness  of  ornament  than 
this  beautiful  creature.  The  iris  of  the  eye  is 
yellow ;    and   the  eyes  themselves   are   sur- 

They  are  nearly  as  large  as  those  of  a  turkey,  but  are 
white  like  a  ben%  and  with  a  thicker  shell. 

The  Galeated  Curtutow  (see  Plate  XVIII.  fig.  1.) 
Is  in  size  about  equal  to  the  crested  curassow.  Its  head 
and  neck  are  covered  with  short  black  velvety  feathers ; 
and  all  the  rest  of  the  plumage,  with  the  exception  of 
the  white  abdomen,  and  under  tall-coverts,  Is  of  a  bril- 
liant black,  exhibiting,  in  certain  positions,  a  slight 
tinge  of  green.  The  tail-feathers  are  tipped  with  white. 
The  legs  are  red;  the  claws  yellow;  the  iris  brown. 
The  bill  is  of  a  bright  red ;  and  the  protuberance  by 
which  it  is  surmounted  (which  is  rounded  in  the  young 
birds,  and  pear-shaped  with  the  narrow  end  directed 
forwards  in  adult  males),  is  of  a  livid  slate-colour.  This 
remarkable  projection  is  more  than  two  inches  in  length 
when  fully  developed ;  it  is  hard  and  bony  externally, 
and  internally  cellular,  the  calls  communicating  with 
the  cavity  of  the  mouth.  It  is  not  visible  until  after  the 
first  moulting,  when  it  begins  to  make  its  appearance  in 
the  form  of  a  small  tubercle,  and  attains  a  much  larger 
size  in  the  male  than  in  the  female.  In  other  respects 
there  is  little  difierenre  between  the  sexes;  and  the 
young  are  only  distinguished  by  a  browner  tinge.  The 
windpipe  descends  for  a  considerable  distance  in  front  of 
the  sternum,  immediately  beneath  the  skin,  and  makes 
no  less  than  three  distinct  convolutions  before  passing 
into  the  cavity  of  the  chest.  These  birds  are  natives 
of  Mexico,  and  live  in  large  bands,  perching  upon  the 
trees  but  more  commonly  building  their  nests  upon  the 
ground.    The  Red  Curauow  is  figured,  PI.  55,  fig.  4. 

The  JtasorUiUed  Curtusow't  most  distinctive  charac- 
ter consists  in  the  form  of  the  homy  process  that  sur- 
mounts its  bill,  which  rises  above  the  level  of  the  head, 
is  flattened  on  the  sides,  runs  anteriorly  into  a  sharp 
edge,  spreads  out  at  the  base  where  U  is  continuous 
with  the  bill,  and  is,  like  it,  of  a  bright  red.  The  whole 
of  the  upper  parts,  the  fore  part  of  the  neck,  the  breast, 
and  the  legs,  are  black,  with  a  violet  or  purple  gloss. 
The  tall  is  of  the  same  colour  for  the  greater  part  of  its 
length,  but  terminates  In  a  white  band ;  and  the  extreme 


rounded  with  a  scarlet  colour,  sprinkled  with 
small  specks  of  black.  On  the  forepart  of 
the  head  there  are  blackish  feathers  mixed 
with  a  shining  purple.  The  top  of  the  head 
and  the  upper  part  of  the  neck  are  tinged 
with  a  darkish  green,  that  shines  like  silk. 
In  some,  the  top  of  the  head  is  of  a  shining 
blue,  and  the  head  itself,  as  well  as  the  upper 
part  of  the  neck,  appears  sometimes  blue  and 
sometimes  green,  as  it  is  differently  placed  to 
the  eye  of  the  spectator.  The  feathers  of  the 
breast,  the  shoulders,  the  middle  of  the  back, 
and  the  sides  under  the  wings,  have  a  black- 
ish  ground,  with  edges  tinged  of  an  exquisite 
colour,  which  appears  sometimes  black  and 
sometimes  purple,  according  to  the  different 
lights  it  is  placed  in ;  under  the  purple  there 
is  a  transverse  streak  of  gold  colour.  The 
tail,  from  the  middle  feathers  to  the  root,  is 
about  eighteen  inches  long  ;  the  legs,  the  feet, 
and  the  toes,  are  of  the  colour  of  horn.  There 
are  black  spurs  on  the  legs,  shorter  than  those 
of  a  cock ;  there  is  a  membrane  that  connects 
two  of  the  toes  together;  and  the  male  is 
much  more  beautiful  than  the  female. 

This  bird,  though  so  beautiful  to  the  eye, 
is  not  less  delicate  when  served  up  to  the 
table*     Its  flesh  is  considered  as  the  greatest 

part  of  the  belly  is  of  a  chestnut  brown.  Above  the  base 
of  the  bill,  which  Is  covered  with  short  velvety  feathers 
concealing  the  noetrils,  is  a  tuft  of  straight  feathers ;  the 
iris  is  dusky,  and  the  naked  legs  are  reddish  brown.  In 
the  young  bird  the  homy  process  of  the  bill  Is  smaller, 
and  less  intensely  red.  It  has  not  yet  been  attempted 
to  naturalize  the  present  species  in  this  quarter  of  the 
globe ;  but  its  flesh,  according  to  Marcgrave,  in  what- 
ever mode  prepared,  but  especially  when  roasted,  yields 
to  that  of  no  bird  either  of  Europe  or  America.  He 
adds  that  It  is  domesticated  and  cultivated  by  the  gentry 
of  Brazilt  on  account  both  of  Its  dignity  and  elegance. 

The  Guan  is  of  the  same  family  with  the  curasaows, 
and  closely  allied  to  those  birds  both  in  structure  and 
general  appearance.  It  Is  nevertheless  distinguished  by 
several  remarkable  peculiarities.  The  bill  is  much 
shallower,  its  transverse  diameter  exceeding  its  depth, 
somewhat  elongated,  and  naked  at  the  base  ;  the  nostrils 
are  placed  about  the  middle  of  the  bill,  and  are  not  at 
all  concealed  by  the  advancement  of  the  feathers  of  the 
head :  a  naked  space  surrounds  the  eyes ;  the  skin  of 
the  throat  is  destitute  of  feathers  and  capable  of  con. 
siderable  distension  ;  the  claws  are  strong,  curved,  and 
pointed  j  and  the  hinder  toe  is  articulated  on  the  same 
level  with  the  anterior  ones,  and  consequently  applies 
Its  whole  length  to  the  surface  of  the  ground.  As  in 
the  other  genera  of  the  family,  the  bill  is  convex  above 
and  curved  at  the  point ;  the  legs  are  of  moderate  length 
and  without  spurs;  the  wings  short,  with  the  sixth 
quill-feather  longest ;  and  the  tail  flati  rounded  at  the 
extremity,  and  formed  of  twelve  broad  feathers.  From 
its  long  domestication  in  the  poultry  yards  of  South 
America,  it  Is  subject  to  very  extensive  variations.  It 
is  the  largest  bird  of  the  genus  that  has  yet  been  dis- 
covered, measuring  when  fiilly  grown  about  thirty  inches 
in  total  length,  of  which  the  tall  constitutes  thirteen  or 
fourteen.  The  whole  upper  surface  of  the  body  is  of  a 
dusky  black  or  bronxe  colour  with  a  gloss  of  green,  which 
becomes  olive  in  certain  positions  with  regard  to  light 
'-^Supplement  to  the  EnglUh  edUum  qf  Cxmier, 
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dainty;  and  when  the  old  physicians  spoke 
i^  the  wholesomeness  of  any  viands,  they 
made  their  comparison  with  the  flesh  of  the 
pheasant  However,  notwithstanding  all  these 
perfections  to  tempt  the  curiosity  or  the  palate, 
the  pheasant  has  multiplied  in  its  wild  state ; 
and,  as  if  disdaining  the  protection  of  man, 
haa  left  him,  to  take  shelter  in  the  thickest 
woods  and  the  remotest  forests.  All  others  of 
the  domestic  kind,  the  cock,  the  turkey,  or 
the  pintado,  when  once  reclaimed,  have  still 
continued  in  their  domestic  state,  and  per. 
severed  in  the  habits  and  appetites  of  willing 
slavery.  But  the  pheasant,  though  taken 
from  its  native  warm  retreats,  where  the  woods 
supply  variety  of  food,  and  the  warm  sun  suits 
ita  tender  .constitution,  has  still  continued  its 
attachment  to  native  freedom ;  and  now  wild 
among  us,  makes  the  most  envied  ornament 
of  our  parks  and  forests,  where  he  feeds  upon 
aooms  and  berries,  and  the  scanty  produce  of 
our  chilling  climate. 

This  spirit  of  independence  seems  to  attend 
the  pheasant  even  in  captivity.  In  the  woods, 
the  ben  pheasant  lays  from  eighteen  to  twenty 
^SS^  ^'^  ^  season  ;  but  in  a  domestic  state  she 
seldom  lays  above  ten.  In  the  same  manner 
when  wild  she  hatches  and  leads  up  her  brood 
with  patience,  vigilance,  and  courage ;  but 
when  kept  tame,  she  never  sits  well ;  so  that 
a  hen  is  generally  her  substitute  upon  such 
such  occasions  ;  and  as  for  leading  her  young 
to  their  food,  she  is  utterly  ignorant  of  where 
it  is  to  be  found  :  and  the  young  birds  starve, 
if  left  solely  to  her  protection.  The  pheasant 
therefore,  on  every  account,  seems  better  left 
at  large  in  the  woods,  than  reclaimed  to  pris- 
tine captivity.  Its  fecundity  when  wild  is 
sufficient  to  stock  the  forest ;  its  beautiful 
plumage  adorns  it ;  and  its  flesh  retains  a 
higher  flavour  from  its  unlimited  freedom.' 

'  Tha  pheasftiits  (phatianidai)  form  one  of  the  most 
interesting  groups  of  the  feathered  race,  whatever  be  the 
paiot  of  view  in  which  we  contemplate  them.  Their 
beauty  of  form  and  the  splendour  of  their  hues,  hare 
attracted  universal  admiration.  Manj  danle  by  the 
metallic  lustre  of  their  plumage,  whirh  gleams  with 
green,  and  blue,  and  gold.  Such,  for  example,  is  the 
rase  with  that  gorgeous  bird  the  Impeyao  pheasant 
[L€pkcpk0rm9  Impeyanus)  of  the  Himalayan  moun- 
tains, which  it  has  several  times  been  attempted  to  bring 
alive  into  this  country,  but  hitherto  without  success. 
Others,   as  the  golden   pheasant  of  China  {phasianus 


However,  it  has  been  the  aim  of  late  to 
take  these  birds  once  more  from  the  woods, 
and  to  keep  them  in  places  fitted  for  their 
reception.       Like   all  others  of  the  poultry 


fittmM\  delight  ns  with  tlie  richneiM  and  maltiplicity  of 
their  tints,  which  contrast  admirably  with  each  other. 
ti. 


The  common  pheasant,  now  naturaliied  over  the  greater 
portion  of  Europe,  is  exceedingly  beautiful,  but  it  is  fur 
surpassed  by  many  of  its  congeners,  of  which  we  may 
mention  that  elegant  Chinese  species  the  Phatianut 
JUevetii  (P.  venetaius,  Temm.),  of  which  a  fine  speci- 
men adorns  tlie  Gardens  of  the  Zoological  Society.  It 
is  to  be  observed,  however,  tliat  this  beauty  of  plumage 
is  confined  to  the  males;  the  females  are  universally 
attired  in  a  sober  dress  of  brown,  often  indeed  exquisitely 
pencilled  with  spots  and  zigzag  lines,  but  totally  desti- 
tute  of  the  brilliant  hues  which  glisten  in  their  mates. 
Independently,  however,  of  the  beauty  of  the  pheasant 
tribe,  there  is  another  point  of  interest  which  cannot  be 
overlooked — we  allude  to  their  value  as  it  respects  the 
table.  The  flesh  of  all  the  gallinaceous  birds  ailbrds  to 
man  a  wholesome  and  nutritious  food,  and  that  of  the 
pheasants  is  deservedly  in  high  estimation.  Hence  the 
introduction  and  naturalization  of  the  common  pheasant 
in  western  Europe  is  a  po!(itive  good,  and  it  is  desirable 
therefore  to  add  other  species  to  the  list  of  thoee  which 
are  acclimated  with  us. 

The  pheasants  (family  Pkastanidai)  are  all  natives 
of  Asia.  The  common  pheasant  was  originally  brought 
from  the  river  Phasis  by  the  Creoles  in  some  of  their 
earlier  expeditions ;  that  of  the  Aigonauts  under  Jason 
has  the  popular  credit  of  having  introduced  it.  How. 
ever  this  may  be,  the  name  given  to  the  bird  by  the 
Greelcs  (f  «^mim«,  in  Latin  PhaManui^  of  which  all  our 
modern  European  names  for  it  are  merely  corruptions, 
points  to  the  banks  of  the  Phasis  as  the  place  from  which 
it  was  derived  ;  and  to  the  present  day  the  pheasants  of 
Mingrelia  (the  Colchis  of  the  ancients)  are  celebrated 
(w  their  beauty  and  siae.  Extreme  brilliancy  of  plum, 
age  is  in  general  the  characteristic  of  birds  dwelling  in 
torrid  regions  beneath  a  glowing  sky ;  such  is  not  the 
case  as  it  regards  the  most  gorgeous  and  beautiful  of  the 
pheasant  tribe.  On  the  contrary,  the  high  mountains 
of  the  Himalaya,  bordering  upon  the  limits  of  perpetual 
snow,  are  tenanted  by  the  most  splendid  of  this  family. 
The  Impeyan  pheasant  is  an  example  in  point :  adapted 
for  regions  where  the  temperature  is  at  the  most  only 
moderate,  and  oilen  at  a  low  degree,  this  noble  bird  soon 
dies  when  taken  from  its  alpine  home  into  the  burning 
lowlands  of  India ;  and  hence  arises  one  of  the  difficul- 
ties in  the  way  of  our  obtaining  living  specimens  in 
Europe.  But  besides  the  Impeyan  pheannt,  the  Hima- 
laya chain  of  mountains  presents  us  with  a  group  or 
genus  of  this  family,  containing  a  y^ry  limited  number 
of  species  remarkable  both  for  their  great  beauty  and 
their  characters,  which  indicate  an  affinity  to  the  tur-. 
keys,  between  which  group  and  that  of  the  genuine 
pheasants,  they  constitute  an  intermediate  link.  The 
genus  to  which  we  allude  is  that  termed  Tragopany 
(Cuvier,)  of  which  three  species  only  are  known.  They 
are  easily  distinguishable  from  all  the  rest  of  the 
Phoiianida  (at  least  as  far  as  regards  the  male  birds) 
by  the  presence  of  large  throat-wattles,  or  naked  carun- 
culated  flaps  of  skin,  (resembling  those  of  the  turkey), 
which  extend  from  the  naked  cheeks,  spread  over  the 
throat,  and  proceed  down  each  side  of  the  ne<'k,  while 
from  behind  each  eye  rises  a  soft  fleshy  horn.  The 
whole  of  these  appendages  are  capable  of  being  con. 
tracted  and  dilated  at  pleasure,  or  at  least  in  accordance 
with  the  emotions  of  anger,  fear,  &c.,  as  we  see  in  the 
male  turkey :  the  tints  of  the  horns  and  wattles  are 
rich  purple,  mingled  with  scarlet,  and  are  most  prcba. 
biy  changeable  from  one  hue  to  another.  The  tail  is 
broad  aiMJ  rounded,  and  the  plumage  is  dotted  with 
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kind,  they  have  tiu  great  sagacity,  and  suffer 
themselves  easily  to  be  taken.  At  night 
they  roost  upon  the  highest  trees  of  the  wood; 
and  by  day  they  come  down  into  the  lower 
brakes  and  bushes,  wherfe  their  food  is  chiefly 
found.  They  generally  make  a  kind  of  flap- 
ping noise  when  they  are  with  the  females; 
and  this  often  apprises  the  sportsman  of  their 
retreats.  At  other  times  he  tracts  them  in 
the  snow,  and  frequently  takes  them  in  springs. 
But  of  all  birds  they  are  shot  most  easily,  as 
they  always  make  a  whirring  noise  when 
they  rise,  by  which  they  alarm  the  gunner, 
and  being  a  large  mark,  and  flying  very  slow, 
there  is  scarcely  any  missing  them. 

round  spots  d  white  on  a  brown  or  red  ground,  the 
efiect  of  which  is  very  pleasiug. 

Of  the  tliree  species  that  are  Icnown  at  present,  two 
hare  been  but  recently  introduced  to  science,  nor,  in- 
deed, is  our  acquaintance  with  the  one  first  described 
of  distant  date.  The  first  species  is  the  liomed  pliea- 
sant  <^  Nepal  {Troffopan  tatyrui\  (see  Plate  XVIII. 
fig.  84. ;  for  Argus  Pheasant,  see  fig.  8. ;  and  Diard's 
Pheasant,  fig.  10.)  It  was  first  described  and  figured 
by  Edwards,  in  the  third  volume  of  his  "  Natural  Hi»- 
tory  of  Birds,"  p.  116, — partly  from  a  drawing  sent 
from  India  to  Dr  Mead,  and  partly  from  a  head  of  the 
bird  preserved  in  spirits  which  accompanied  the  draw, 
ing.  Edwards's  third  volume  is  dated  1750,  and  his 
plate  was  etched  in  1749,  as  appears  by  the  date  in- 
scribed in  the  comer.  The  alliance  of  this  bird  to  the 
turkey  was  not  unobserved  by  this  writer,  who  in  his 
catalogue  places  it  among  that  group,  while  in  his  ac 
count  of  it  he  observes  tliat  it  is,  "  for  shape  of  body 
and  proportion  of  parts,  prettv  much  lilte  a  turkey,  and 
may  be  ranged  with  fowls  of  the  poultry  idnd."  Dr 
Latham,  in  his  '*  General  History  of  Birds,"  stotes  that 
these  birds,  though  by  no  means  common,  '*are  not 
uiifrequent  in  drawings  done  in  India;  and  are  par- 
ticularly well  figured  in  those  of  Mr  Middleton  and 
Ladv  Impey."  *  •  •  «« i„  ^^m  drawings  of  Sir 
J.  Anstruther  it  is  said  to  inliabit  the  snowy  regions 
of  Tiiibet."  Its  size  is  between  that  of  a  fowl  and 
turkey.  It  is  beautifully  figured  in  Gould^s  <*  Century 
of  Birds.'' 

The  second  species  is  from  Thibet  and  the  Cliiuese 
borders,  and  was  first  described  and  figured  in  the 
"Indian  Zoology,"  by  Mr  Gray,  mider  the  title  of 
Tragopan  Temminckii.  Of  this  species,  as  rare  as 
it  is  beautiful,  a  living  specimen,  presented  by  J.  R. 
Keeves,  Esq.,  is  now  in  the  Gardens  of  the  Zoological 
•Society,  and  constitutes,  as  far  as  we  are  aware,  tlie 
first  example  of  one  of  the  present  group  having  reached 
our  shores  alive  and  in  health.  It  was  procured  in 
China. 

The  third  species  is  from  the  nortliem  range  of  the 
Himalaya,  and  was  first  illustrated  in  Mr  Gould's 
<<  Century,"  under  the  name  of  Tragopan  Hastingsii  f 
the  fi cures  are  those  of  an  adult  and  young  male,  and 
adult  female.  In  size  this  species  rather  exceeds  the 
Tragopan  saiyrut,  its  total  lengtli  being  twenty-three 
Ibches.  The  head  of  the  adult  male  is  covered  with 
a  pendent  crest  of  feathers,  which,  together  with  the 
ear-coverts  and  tlie  throat,  are  black ;  the  neck  and 
shoulders  are  rich  maroon ;  the  chest,  fine  orange  red ; 
tlie  naked  skin  round  the  eyes  is  scarlet;  the  wattles 
and  horns,  purple,  tinted  here  and  there  with  scarlet. 
The  upper  parts  exhibit  a  mixture  of  zigzag  lines,  and 
marks  of  dark  and  light  brown,  forming  a  ground  on 
which  are  scattered  numerous  distinct  spots  of  wliite. 


Ah  I  whit  avail  his  glossy,  varyinir  dyes. 

His  purpled  creat,  and  Bourlet  circled  pye^ 

Ihe  vivid  green  his  shining'  plume*  uiifuld. 

His  painted  wlogs,  and  breast  that  flamos  with  gold, 

POPK. 

When  these  birds  are  taken  young  into 
keeping,  they  become  as  familiar  as  chickens; 
and  when  they  are  designed  for  breeding, 
they  are  put  together  in  a  yard,  five  hens  to 
a  cock ;  for  this  bird,  like  all  of  the  poultry 
kind,  is  very  salacious.  In  her  natural  state 
the  female  makes  her  nest  of  dry  grass  and 
leaves ;  the  same  must  be  laid  for  her  in  the 
pheasantry,  and  she  herself  will  sometimes 

The  feathers  of  the  under  surface  are  maroon,  bordered 
with  black,  and  having  each  a  large  central  spot  of  white. 
The  young  male  is  less  brilliant,  and  the  wattles  are 
but  little  developed. 

The  plumage  of  the  female  consists  of  an  uniform 
brown,  mottled,  barred,  and  dashed  irregularly  with 
dark  brown  and  dull  fawn  colour;  the  cheeks  are  clothed 
with  feathers,  and  the  head  is  slightly  crested:  there 
are  neither  horns  nor  pendent  wattles. 

Of  the  habits  and  manners  of  these  noble  birds  in  a 
state  of  nature  little  is  accurately  known.  The  strengtii 
of  their  legs  (torn),  which  are  clothed  with  large  scales, 
and  in  the  males  armed  with  a  short  sharp  spur,  to. 
gather  with  the  rounded  form  oi*  the  wings,  indicate 
them  to  be  chiefly  terrestrial.  The  bill  is  strong  and 
large,  but  wants  that  spoonlike  form  of  the  tip  of  tlie 
upper  mandible,  so  conspicuous  in  the  Impeyan  phea- 
sant (Lophophorus  Impeyanus),  by  which  it  is  adapted 
for  the  scooping  up  of  bulbous  roots,  on  which  that 
bird  is  known  to  feed.  Most  probably  the  diet  of  the 
present  group  consists,  as  in  others  of  the  ratorial order, 
of  grains,  roots,  and  the  larvae  of  ants  and  various 
insects. 

Could  the  honied  pheasants,  or  the  refulgent  Im< 
peyan  pheasant,  be  imported  in  sufiicient  numbers  into 
our  island  (and  we  trust  this  will  be  soon  accomplished), 
there  is  little  doubt  but  that  they  might,  with  pn^er 
management,  become  naturalized.    There  is  nothing  to 
fear  with  regard   to  cold.     They  are  the  natives  of  a 
cold  or  temperate  region ; — they  verge  upon  the  line  of 
perpetual  snow ;— so  that  the  wooded  hills  of  our  por- 
tion  of  the  globe  would  not  be  very  uncongenial  to  their 
constitution.     Nor  would  there  be    much  difiiculty  in 
providing  them  with  suitable  food.     Grain  forms  the 
staple  diet  of  all  the  gallinaceous  tribe; — hence  the 
peacock  of  India,  the  guinea-fowl  of  Africa,  the  com- 
mon pheasant  of  Asia,  the  turkey  of  America,  liave 
equally  become  naturalized  and  have  multiplied  in  our 
western  regions — to  say  nothing  of  the  common  fowl, 
the  origin  of  which  Is  from  India,  but  which,  from  time 
immemorial,  has  been  reclaimed  or  domesticated,  and 
has  long  since  spread  in  this  condition  over  the  greatest 
portion  of  the  globe.    If  to  our  poultry-yard  could  be 
added  the  homed  pheasants,  so  doBdy  allied  to  them  in 
form,  habits,  and  general  manners,  they  would  constitute  a 
most  important  acquisition,  and  produce  a  full  reward  for  the 
trouble  bestowed  in  their  naturaliiation^-Pewiif  Maganm^. 
Tbs  Ringbd  Pheasant  {Plmiiaut  Torquatut)  inhabits 
the  forests  of  ChiDS,  and  takes  its  name  from  the  annular 
band  round  its  neck.    PI.  54,  fig-  2. 

Tbs  Siltbe  Phbasant  {PhoaUnui  ngcthemerut).  This 
is  one  of  the  moat  powerful  of  the  pheasants,  and  is  match 
in  battle  for  a  game-cock.  It  is  a  nstive  of  the  northern 
parts  of  China,  where  it  is  frequently  kept  in  a  tame  state. 
PI.  54,  fig.  4. 
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properly  dispose  them.  If  she  refuses  to 
batch  her  eggs,  then  a  common  hen  must  be 
got  to  supply  her  place,  which  task  she  will 
perform  with  perseverance  and  success.  The 
young  ones  are  very  difficult  to  be  reared ; 
and  they  must  be  supplied  with  ants'  eggs, 
which  is  the  food  the  old  one  leads  them  to 
gather  when  wild  in  the  woods.  To  make 
these  go  the  farther,  they  are  chopped  up 
with  curds,  or  other  meat;  and  the  young 
ones  are  to  be  fed  with  great  exactness,  both 
as  to  the  quantity  and  the  time  of  their  sup- 
ply.  This  food  is  sometimes  also  to  be 
varied,  and  wood  lice,  earwigs,  and  other  in- 
sects, are  to  make  a  variety.  The  place 
where  they  are  reared  must  be  kept  extremely 
clean ;  their  water  must  be  changed  twice  or 
thrice  a  day ;  they  must  not  be  exposed  till 
the  dew  is  olT  the  ground  in  the  morning ; 
and  they  should  always  be  taken  in  before 
sunset  When  they  become  adult,  they  very 
well  can  shift  for  themselves,  but  they  are 
particularly  fond  of  oats  and  barley. 

In  order  to  increase  the  breed,  and  make 
it  still  more  valuable,  Longolius  teaches  us  a 
method  that  appears  very  peculiar.  The 
pheasant  is  a  very  bold  bird,  when  first 
brought  into  the  yard  among  other  poultry, 
not  sparing  the  peacock,  nor  even  such  yomig 
cocks  and  hjens  as  it  can  master ;  but  after  a 
time  it  will  live  tamely  among  them,  and 
will  at  last  be  brought  to  couple  with  a  com. 
mon  hen.  The  breed  thus  produced  take 
much  stronger  after  the  pheasant  than  the 
hen ;  and  in  a  few  successions,  if  they  be  left 
to  breed  with  a  cock  pheasant,  (for  the  mix- 
ture is  not  barren,)  there  will  be  produced  a 
species  more  tame,  stronger,  and  more  pro- 
h6c;  so  that  he  adds,  that  it  is  strange  why 
most  of  our  pheasantries  are  not  stocked  with 
birds  produced  in  this  manner. 

The  pheasant,  when  full  grown,  seems  to 
feed  indifferently  upon  every  thing  that  offers. 
It  is  said  by  a  French  writer,  that  one  of  the 
king's  sportsmen  shooting  at  a  parcel  of  crows, 
that  were  gathered  round  a  dead  carcase,  to 
his  great  surprise,  upon  coming  up,  found  that 
he  had  killed  as  many  pheasants  as  crows.* 
It  is  even  asserted  by  some,  that  such  is  the 
carnivorous  disposition  of  this  bird,  that  when 
several  of  them  are  put  together  in  the  same 
yard,  if  one  of  them  happens  to  fall  sick,  or 
seems  to  be  pining,  that  all  the  rest  will  fall 
upon,  kill,  and  devour  it     Such  is  the  lan- 
guage of  books ;  those  who  have  frequent  op. 
portunitiea  of  examining  the  manners  of  the 
bird  itself,  know  what  credit  ought  to  be  given 
to  such  an  account 


'  When  phcuaiils  are  observed  perking  at  carriont  it 
ft  not  th0  carrion  they  are  eating,  but  the  maggots  upon 
ity  of  which  they  are  fond. 


Of  the  pheasant,  as  of  all  other  domestic 
fowl,  there  are  many  varieties.  There  are 
white  pheasants,  crested  pheasants,  spotted 
pheasants ;  but  of  all  others,  the  golden  phea- 
sant  of  China  is  the  most  beautiful.  It  is  a 
doubt  whether  the  peacock  itself  can  bear  the 
comparison.  However,  the  natives  of  China 
would  not  have  us  consider  it  as  their  most 
beautiful  bird,  though  covered  all  over  with 
eyes,  resembling  in  miniature  those  of  the 
peacock.  By  their  accounts,  it  is  far  exceed- 
ed  by  the  fongwang,  an  imaginary  bird,  of 
which  they  give  a  most  fantastic  description. 
It  is  thus  that  the  people  of  every  country, 
though  possessed  of  the  greatest  advantages, 
have  still  others  that  they  would  persuade 
strangers  they  enjoy,  which  have  existence 
only  in  the  imagination. 


CHAP.  VI. 


THE  PINTADO,  OR  GUIKEA-IIEN. 


This  is  a  very  remarkable  bird,  and  in 
some  measure  unites  the  characteristics  of  the 
pheasant  and  the  turkey.  It  has  the  fine  de- 
licate shape  of  the  one,  and  the  bare  head  of 
the  other.  To  be  more  particular,  it  is  about 
the  size  of  a  common  hen,  but  as  it  is  support- 
ed on  longer  legs,  it  looks  much  larger.  It 
has  a  round  back,  with  a  tail  turned  down- 
wards like  a  partridge.  The  head  is  covered 
with  a  kind  of  casque  ;  and  the  whole  plum- 
age is  black  or  dark  gray,  speckled  with 
white  spots.  It  has  wattles  under  the  bill, 
which  do  not  proceed  from  the  lower  chap  as 
in  cocks,  but  from  the  upper,  which  gives  it  a 
very  peculiar  air ;  while  its  restless  gait  and 
odd  chuckling  sound  distinguish  it  sufficiently 
from  all  other  birds  whatever. 

It  is  well  known  all  over  Europe,  and  even 
better  than  with  us,  as  the  nations  that  border 
on  the  Mediterranean  probably  had  it  before 
us  from  those  parts  of  Afiica  which  lay  near- 
est Accordingly  we  find  it  in  different  coun- 
tries called  by  different  names,  from  the  place 
whence  they  had  it  They  are  by  some  called 
the  Barbary'hen;  by  others,  the  TamU  bird, 
and  by  others,  the  bird  of  Numidia,^    We 

*  The  pintado  is  the  bird  formerly  known  to  tbe  an- 
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have  given  it  the  name  of  that  part  of  Africa 
from  whence,  probably,  it  was  lirst  brought 

In  many  parts  of  their  native  country,  thoy 
are  seen  in  vast  flocks  together,  feeding  their 
young,  and  leading  them  in  quest  of  food. 
All  their  habits  are  like  those  of  the  poultry 
kind,  and  they  agree  in  every  other  respect, 
except  that  the  male  and  female  are  so  much 
alike,  that  they  can  hardly  be  distinguished 
asunder.  The  only  difference  lies  in  the  wat- 
tles described  above ;  which  in  the  cock  are  of 
a  bluish  cast;  in  the  hen  they  are  more  in- 
clining to  a  red.  Their  eggs,  like  their  bodies, 
are  speckled ;  in  our  climate,  they  lay  but  five 
or  six  in  a  season ;  but  they  are  far  more  pro- 
liiic  in  their  sultry  regions  at  home.  They 
are  kept  among  us  rather  for  show  than  use, 
as  their  flesh  is  not  much  esteemed,  and  as 
they  give  a  good  deal  of  trouble  in  rearing. 


CHAP.  VII. 


THE  BUSTABD* 


TuE  Bustard  is  the  largest  land  bird  that  is 
a  native  of  Britain.  It  was  once  much  more 
numerous  than  at  present ;  but  the  increased 
cultivation  of  the  country,  and  the  extreme  de- 
licacy of  its  flesh,  has  greatly  thinned  the  spe- 
cies ;  so  that  a  time  may  come  when  it  may 
be  doubted  whether  ever  so  large  a  bird  was 
bred  among  us.  It  is  probable  that  long  be- 
fore this  the  bustard  would  have  been  extir- 
pated, but  for  its  peculiar  manner  of  feeding. 
Had  it  continued  to  seek  shelter  among  our 
woods,  in  proportion  as  they  were  cut  down, 
it  must  have  been  destroyed.  If  in  the  forest, 
the  fowler  might  approach  it  without  being 
seen  ;  and  the  bird,  ifrom  its  size,  would  be  too 
great  a  mark  to  be  easily  missed.  But  it  in. 
habits  only  the  open  and  extensive  plain, 
where  its  food  lies  in  abundance,  and  where 
every  invader  may  be  seen  at  a  distance. 

The  bustard  is  much  larger  than  the  tur- 
key, the  male  generally  weighing  from  twenty- 
five  to  twenty  seven  pounds.  The  neck  is  a 
foot  long,  and  the  legs  a  foot  and  a  half.  The 
wings  are  not  proportionable  to  the  rest  of  the 
body,  being  but  four  feet  from  (he  tip  of  the 
one  to  the  other ;  for  which  reason  the  bird 
flies  with  great  difficulty.  The  head  and 
neck  of  the  male  are  ash-coloured ;  the  back 
is  barred  transversely  with  black,  bright,  and 
rust  colour.  The  greater  quili-feathers  are 
black ;  the  belly  white ;  and  the  tail,  which 

cients  under  the  name  of  Meleagrls  or  Numidian  Fowl. 
Its  flesh  was  much  esteemed  by  the  Romans.  Among 
the  varieties  of  this  bird  are  the  Crested  Pintado  (See 
rifttc  XVIII.  fig,  11.)  and  the  Mitred  PinUdo. 


consists  of  twenty  feathers,  is  marked  with 
broad  black  bars. 

It  would  seem  odd,  as  was  hinted  before, 
how  so  large  a  land  bird  as  this  could  find 
shelter  in  so  cultivated  a  country  as  England ; 
but  the  wonder  will  cease  when  we  find  it 
only  in  the  most  open  countries,  where  there 
is  scarce  any  approaching  it  without  being 
discovered.  They  are  frequently  seen  in 
flocks  of  fifty  or  more,  in  the  extensive  downs 
of  Salisbury  Plain,  in  the  heaths  of  Sussex 
and  Cambridgeshire,  the  Dorsetshire  uplands, 
and  80  on  as  far  as  East  Lothian  in  Scotland* 
In  those  extensive  plains,  where  there  are  no 
woods  to  screen  the  sportsman,  nor  hedges  to 
creep  along,  the  bustards  enjoy  an  indolent  se. 
curity.  Their  food  is  composed  of  the  berries 
that  grow  among  the  heath,  and  the  large 
earth. worms  that  appear  in  great  quantities  on 
the  downs  before  sun-rising  in  summer.  It  is 
in  vain  that  the  fowler  creeps  forward  to  ap- 
proach  them,  they  have  always  sentinels 
placed  at  proper  eminences,  which  are  ever 
on  the  watch,  and  warn  the  flock  of  the  small- 
est appeariihce  of  danger.  All  therefore  that 
is  left  the  sportsman,  is  the  comfortless  view 
of  their  distant  security.  He  may  wish ;  but 
they  are  in  safety. 

It  sometimes  happens  that  these  birds, 
though  they  are  seldom  shot  by  the  gun,  are 
often  run  down  by  the  greyhounds.  As  they 
are  voracious  and  greedy,  they  often  sacrifice 
their  safety  to  their  ^appetite,  and  feed  them, 
selves  so  very  fat,  that  they  are  unable  to  fly 
without  great  preparation.  When  the  grey- 
hound, therefore,  comes  within  a  certain  dis- 
tance,  the  bustard  runs  ofl*  flapping  its  wings, 
and  endeavouring  to  gather  air  enough  under 
them  to  rise  ;  in  the  meantime,  the  enemy  ap. 
proaches  nearer  and  hearer,  till  it  is  too  late 
for  the  bird  even  to  think  of  obtaining  safety  * 
by  flight ;  for  just  at  the  rise  there  is  always 
time  lost,  and  of  this  the  bird  is  sensible ;  it 
continues,  therefore,  on  the  foot,  until  it  has 
got  a  sufficient  way  before  the  dog  for  flight, 
or  until  it  is  taken. 

As  there  are  few  places  where  they  can  at 
once  find  proper  food  and  security,  so  they 
generally  continue  near  their  old  haunts,  sei- 
dom  wandering  above  twenty  or  thirty  miles 
from  home.  As  their  food  is  replete  with 
moisture,  it  enables  them  to  live  upon  these 
dry  plains,  where  there  are  scarcely  any 
springs  of  water,  a  lone^  time  without  drink- 
ing.  Besides  this,  Nature  has  given  the 
males  an  admirable  magazine  for  their  secu- 
rity against  thirst.  This  is  a  pouch,  the  en- 
trance of  which  lies  immediately  under  the 

'  The  Great  Bustard  is  now  extremely  scarce  in  Bi  i- 
tarn.  Indeed,  Selby  is  inclined  to  believe  tliat  tiie  br«ttd 
in  this  country  is  extinct. 
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tongue,  and  capable  of  holding  near  seven 
quarts  of  water. ^  This  is  probably  fiUcd  upon 
proper  occasions,  to  supply  the  hen  when  sit- 
ting, or  the  young  before  they  can  fly. 

Like  all  other  birds  of  the  poultry  kind, 
they  change  their  mates  at  the  season  of  incu- 
bation, which  is  about  the  latter  end  of  sum- 
mer. They  separate  in  pairs,  if  there  Le  a 
safficiency  of  females  for  the  males  :  but  when 
this  happens  to  be  otherwise,  the  males  6ght 
until  one  of  them  falls.  In  Prance,  they  often 
£nd  some  of  those  victims  to  gallantry  dead  in 
tho  fields,  and  no  doubt  are  not  displeased  at 
the  occasion. 

They  make  their  nests  upon  the  ground, 
only  just  scraping  a  hole  in  the  earth, 
and  sometimes  lining  it  with  a  little  long 
grass  or  straw.  There  they  lay  two  eggs 
only,  almost  of  the  size  of  a  goose  egg,  of  a 
pale  olive  brown,  marked  with  spots  of  a 
darker  colour.  They  hatch  in  about  five 
weeks,  and  the  young  ones  run  about  as  soon 
as  they  are  out  of  the  shell. 

The  bustards  assemble  in  flocks  in  the 
month  of  October,  and  keep  together  till  April. 
In  winter,  as  their  food  becomes  more  scarce, 
they  support  themselves  indiscriminately,  by 
feeding  on  moles,  mice,  and  even  little  birds, 
when  they  can  seize  them.  For  want  of 
other  food,  they  are  contented  to  live  upon 
turnip-leaveSy  and  such  like  succulent  ve- 
getables. In  some  parts  of  Switzerland,  they 
are  found  frozen  in  the  fields  in  severe  wea- 


'  The  reservoir  is  capable  of  holding  only  about  half 
the  above  quantity. 

The  female  bastard  is  not  much  more  than  half  the 
siie  ai  the  ntiale.  The  top  of  her  head  is  of  a  deep  or- 
ange, and  the  rest  of  the  head  brown.  Her  colours  are 
not  so  bright  as  those  of  the  male,  and  she  wants  the 
tuft  on  each  side  of  the  head.  She  also  wants  the  reser 
voir. 

There  are  eleven  species  of  this  bird;  vis.  tlie  Arabian 
Passurrag^  Rufi*^,  Indian,  White-eared,  White-chin- 
ned,  Thick-Icneed,  Chilese,  Great  and  Little  Bustard. 
The  two  latter  are  natives  of  our  island. 

The  IaUU  Bustard  (See  Plate  XVIII.  fig.  34.)— 
Length  seventeen  inches.  The  female  is  smaller,  and 
has  not  the  blacic  collar  on  the  neck;  in  other  respects 
she  nearly  resembles  the  male.  This  bird  is  very  un. 
common  in  this  country  but  is  common  in  France,  where 
it  is  takeu  in  nets,  like  the  partridge.  It  is  a  rery  shy 
ind  cunning  bird;  if  disturbed,  it  flies  two  or  three 
liuodred  paees,  not  far  from  the  ground,  and  tlien  runs 
away  much  Caster  tluui  one  can  follow  on  foot.  The  fe- 
male lavs  her  eggs  in  June,  to  the  number  of  three  or 
four,  of  a  glossy  green  colour :  as  soon  as  the  young  are 
i>atched,  she  leads  them  about,  as  the  hen  does  her 
rhickens.  They  begin  to  fly  about  the  middle  of  Au. 
gust.  Both  this  and  the  great  bustard  are  excellent 
eating,  and,  we  should  imagine,  would  well  repay  the 
trouble  of  domestication;  indeed,  it  seems  surprising 
that  we  should  sufler  these  fine  birds  to  run  wild,  and  be 
iu  danger  of  total  extinction,  which,  if  properly  cul. 
tivated,  might  afiord  as  excellent  a  repast  as  our  own 
liomesiic  poultry,  or  even  as  the  turkey,  for  ivhich  we 
are  indebted  to  distant  countries. 


ther;  but  when  talceRto  a  warm  place,  they 
again  recover.  They  usually  live  fifteen 
years,  and  are  incapable  of  being  propa- 
gated in  a  domestic  state,  as  they  probably 
want  that  food  which  best  agrees  with  their 
appetite. 


CHAP.  VIII. 

THB  GROUSE,  AND  ITS  AFFINITIES.^ 

Tub  cock  of  the  wood,  the  black  cock,  the 
grouse,  and  the  ptarmigan — these  are  all  birds 


'  The  high  latitudes  of  North  America  produce  nu. 
merous  species  of  grouse,  most  of  which  are  peculiar  to 
that  continent;  two  or  three  of  these  are  also  found  in 
the  parallel  latitudes  of  Europe:  while,  on  the  other 
hand,  there  are  In  Europe  several  species  peculiar  to  our 
portion  of  the  globe,  and  of  these  one  at  least  is  very 
limited  in  the  extent  of  its  habitat.  Thus  the  lagoput 
talictU,  or  willow.grouse,  (see  Plate  XVIII.  fig.  17.) 
whidi  inhabits  the  fur-countries  from  the  fiftieth  to  tlie 
seventieth  parallels  of  latitude,  is  also  abundant  in  Scan- 
dinavia, Kamtschatka,  Greenland  and  Iceland.  The  Is. 
iruo  rupettris,  or  rodugrouse,  which  abounds  In  Melville 
Island  and  the  Barren  Grounds,  is  common  in  Sweden 
and  Norway;  while  on  the  conti-ary  the  black  grouse 
(teinu  ietruf)  is  peculiar  to  Europe,  as  is  also  the  caper- 
cailzie (tetrao  urogailw) ;  and  the  red  grouse  {lagopui 
SeoHcus)  is  even  more  circumscribed,  being  exclusively 
a  native  of  the  British  islands. 

We  sludl  proceed  to  offer  a  few  observations  respec* 
lively  on  the  two  groups  into  whidi  the  tribe  of  Euro- 
pean grouse  naturally  divide  themselves:  these  we  may 
characterize  ns/orest-ffroute,  comprehended  in  the  genus 
ieiraoy  and  as  moorland  or  ptarmigan  groun,  compre- 
hended iu  the  genus  lagoput.  It  is  in  the  genus  tetrao 
that  the  largest  of  the  tribe  are  found ;  but  this  genus  is 
by  no  means  so  numerous  iu  species  as  that  of  tagt^mt. 
The  pine  and  birch  forests  which  clothe  the  mountains 
and  iiills  of  the  colder  latitudes  are  their  abode  ;  they 
seldom  visit  the  open  country,  but  prefer  the  densest  re- 
cesses of  the  wood,  where  ihoy  perch  with  ease  upon 
the  branches.  Shy,  recluse,  and  wary,  they  retire  fix>m 
the  presence  of  the  intruder,  and  seek  refuge  in  the  deep 
wooded  glens  which  intervene  between  the  mountains, 
where  vast  morasses  teem  with  a  luxuriant  growth  of 
willow,  alder,  birch,  and  trees  of  a  similar  nature. 
Hence  it  requires  much  address  and  caution  to  approach 
within  range  of  gun-shot.  Their  food  consists  of  the 
tender  shoots  of  pines,  the  seeds  of  plants,  the  berries  of 
various  species  of  vaccinium  and  arbutiUy  the  buds  of 
the  birch  and  alder,  leaves  and  grain.  In  their  hal)it« 
they  are  polygamous.  As  the  breeding  season  di-aws  on, 
the  male  birds  choose  each  for  themselves  a  certain  ter- 
ritory, from  which  the  possessor  drives  every  intruding 
rivaL  Desperate  combats  are  then  continually  taking 
place,  the  weaker  or  less  fortunate  being  obliged  to  quit 
the  precincts  of  the  station;  and  it  not  unfrequently 
happens  that  the  contest  terminates  only  with  the  death 
of  the  defeated.  Secure  in  his  temporary  dominion,  the 
proud  victor  raises  a  call  of  invitation  morning  and  even, 
ing,  which  resounds  through  the  wood,  and  brings  his 
bevy  of  mates  to  the  selected  spot.  The  nest  is  very 
simply   constructed,    consisting  of  dried   grasses,  and 

I  placed  upon  the  ground,  sheltered  among  the  herbage. 

1      The  genus  tetrao  is  characterized,  among  other  poiut% 
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of  a  aimiUr  nature,  and  uliiufly  found  in  heathjr 
mountains  and  piny  foreita,  at  a  distance  from 
mankind.  Tbey  might  once  indeed  have  been 
common  enough  all  over  England,  when  a 
great  part  of  the  country  was  covered  with 
heath ;  but  at  present  their  numbers  are  thin. 
ned;  the  two  first  of  this  kind  are  utterly  un- 
known in  the  south,  and  have  taken  refuge  in 
the  northern  parts  of  Scotland,  where  the  ex- 
lortsive  heaths  afford  them  security,  and  the 
forest  shelter. 

The  coclc  of  the  wood  is  sometimes  of  the 
size  of  a  turlcey,  and  often  weighs  near  four- 
teen pounds;  the  black  cock,  of  which  the 
male  is  all  over  black ,  though  the  female  is  of 
the  colour  of  a  partridge,  is  about  the  siie  of 
a  hen,  and,  like  the  former,  is  only  found  with 
U9  in  the  highlands  of  Scotland/  the  grouse 


hy  1  picullii 


ullirity  <ii  tha  iLrui'Iiirs  of  thg  toei,  ohirb  da- 
H  eiperiil  Utantion.  Tli«  tirs!  ira  covarad  wKh 
lairlllia  feithen,  hut  Ihe  loaa  ara  lura,  hiving  their 
dges  ■Irnigty  p«ctlnktad,  or  frlngad  nllh  an  amy  of 
ougtipromliieiicet:  for  this  ramirlubJa  &ct  It  ii  dlffi. 
lo  mign  1  reiaan  parTartlj  ntlifketory  to  Inqalren; 


n  (9,  thit 


of  tt 


birds  to  grup  Hnnraly  tha  iTnixil 

on  irhlch  they  perch,  hut  mora  eapaciilty  when  they  ar 

covered  with  froan  mow,  or  a  co*t  of  glsssy  ice,  whic 


In 


north  <l 


In  their  Right  the  for 
tsncei,  but  tlie  niotton  oi  tneirwingi  a  accon 
■  whirring  nolM,  tike  Ihxt  of  the  pheuant, 
Iftt-frlnged  akin  >bo<«  the  eyo,  ao  peculUr  an 
'le  grouso-lrlbo,  Ihtf  poaen  In  great  perfe 


rapid  Forahortdii- 

la  accompanied  by 

The  tear. 

:  the 


heik  li  rtout,  abort,  and  conTei ;  the  nnlMli  it 
beneath  ■  tutl  of  cl«e  nnall  feathen,  eDvetoptng   the 
baaa  of  (ha  upper  mindibta. 

Two  tpeelai  o!  thii  genua  are  Indigeneui  In  the  Bri. 
tiah  lalafidi ; — one  la  Che  blifk  greiise,  CDmmon  in  the 
pine  woodi  of  Scotland,  and  of  the  northern  countiai  of 
England,  and  elaewhera ;— the  other,  wa  regnt  to  ny.  Is 
no  longer  a  aojmimer  tmnni;  ua,— It  la  the  capercailiie 
w  cork  of  tha  wood. — Sre  Iki  Jidloirias  nale. 

'  The  cock  of  tha  wooda,  whlrii  wu  once  plentiful  la 
Scitiind,  where  It  waa  called  the  capercailtli,  li  now  no 
longer  to  b«  found  there.     Thia  bird  la  hj  hi  the  moat 


iral  f< 


uiilry.    The 


ree  feet  In  length,  and  BtUins  a  weight 
of  about  fifteen  pounda ;  blark,  brown,  green,  and  white, 
are  bli  predDRiInating  coloun  ;  alid  from  the  honk  of  his 
bill,  the  atrenglh  of  hia  llmba,  and  majesty  of  deport, 
■nent,  he  miglil  rather  ha  tuppoiod  to  bo  a  hird  of  pray 


ia  about  half  as  large  again  as  a  partridge, 
and  its  colour  much  like  that  of  a  wood-cock, 
but  redder;  the  ptannigan  is  still  somewhat 
less,  and  is  of  a  pale  brown  or  ash  (»loar. 


Ihaa  even  the  chief  of  the  groiua  family  of  galllnM. 
The  numbere  of  the  capercailiie  naturally  decreased  In 
Scotland  with  the  wooda  that  gtia  them  shatter,  and  it 
aiity  yean  einca  the  lut  native  individual 


.t  tl,e  apecle. 


Mnin 


unbTw 


abotin 


ilghbourhood  of  InveniMs.  They  are  i 
tlful  in  the  foreata  of  Northern  Europe,  and  aome  parts 
of  Northern  Aaia,  where  they  feed  on  the  yow^  ahooU 
and  cooes  of  (be  pine,  (he  calkins  oF  ttie  birch,  and  her 
riei  of  the  juniper  which  liirm  the  undsrwood.  They 
are  eiceedingly  thy,  and  in  Germany,  where  they  do 
not  abound  to  much  aa  in  Norway  and  Sweden,  he  ia 
Gonaidered  an  excellent  hunter  who  bu  In  a  whele  iifo- 
time  killed  thirty.  It  ia  indeed  only  at  (he  period  of 
incubation,  when  the  mala  bird  comes  from  hia  retire. 
ment,  and  calls  (he  fematei  around  him,  (hat  he  Is  easily 
'    - '        Neverthetesa,  in  Sweden  tliey  ai 


the  h 


imeaticated   In  aviariea. 


»ill  e 


d  feed  U 


arkcd    tha 
nuch  of  their  naliii 

Nlliaon,  a  Norwi 


breed  in 
in  (hi)  atale  they  still 
I  wihlneis  as  to  Sy  at 


.ely  fror 


le  astistiDce  he  would  flush  th 


the  foot  of  an  antelope,  ahe  n 
them.  Sometimat,  bDwevei 
Dlnea  in  the  Itnt  insUtico;  b 
irlly  fine 


[  In  follow. 
It  were  in 


sesied  of  an  extraordinarily  fine  sense  of  ai 
would  often  wind,  or.  In  otlier  Horda,  tcent  them  from  a 
lung  dlitance.  When  ihe  found  Che  capercailiie,  >h« 
would  aUtlon  henelf  under  (he  tree  where  they  were 
sitting,  and,  by  lieeping  up  an  Incesnnt  barking,  direct 
m^  steps  towards  (he  fpot.  I  now  advanced  with  alienee 
and  caution  ;  and  aa  it  freqiuntly  happeneil  that  (he  aU 
lenllon  of  the  bird  waa  much  taken  up  with  observing 
the  dog,  I  was  enabled  to  approach  until  it  wu  within 
the  range  of  my  rifle,  or  even  of  my  common  gun.  In 
the  forett,  the  capercailiie  does  not  always  present  an 
easy  mark ;  for,  dipping  down  from  the  pines  nearly 
to  the  ground,  aa  is  frequently  the  case,  they  are  often 


out  of  d 


»  before 


percailzlei  are  generally  In  packs  ; 
tally  of  cocka  (the  faena  keeping 
apart),  do  niA  (eparata  until  the  approach  of  spring. 
These  parka,  which  are  lomelimea  said  to  contain  fifiy 
or  a  hundred  birdi,  usually  hold  lo  the  aides  of  the  nu. 
merout  lakes  and  morastes  with  whlrb  (he  northern 
forests  abound ;  and  to  atalk  the  tame  In  tlie  winter. 
time,  with  a  good  rifle,  ia  no  Ignoble  amusement. 

Among  other  expedients  resorted  to  in  the  northern 
(breitt  for  the  destruction  of  the  capercailiie,  la  (he  Ibl- 
lowlng; — During  tha  autumnal  montha,  afler  Suahlng 
and  illiperting  tha  brood,  people  plica  themselvea,  In 
ambush,  and  Imitate  tho  cry  of  the  old  or  young  binh. 
aa  circumstancei  may  require.  By  thua  attracting  them 
lo  the  apot,  they  are  often  enabled  lo  ahcot  the  whole 
brood  In  succaialoii.  The  manner  In  which  this  ia  prai^ 
tt.<ed  may  be  better  understood  frrm  what  Mr  Griefi 
siya  on  (be  auhject:— 

"  After  the  hrood  baa  betn  dlipereed,  and  you  tee  thu 

growth  they  hive  icqulred,  the  dogs  are  to  be  bound  up, 

and  a  hut  formed  precisely  on  the  spot  where  tha  birds 

driven  from,  In  which  you  place  yourself  to  call  ; 

Til  idipt  your  cill  accDi-dlng  (o  the  greater  or  less 

pf  jour  young  birds.      VVheu  they  are  ts  lirgo   ai 


Tliej  ire  ill  dtatinguiabable  from  other  birds 
of  the  poultry  kind  by  a  naked  sLin  of  ft  scar- 
let coloar,  above  the  eyea,  in  ibe  place  and  of 
Ihe  figure  of  eye-brows. 
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It  Kerns  to  be  something  extraordinary, 
that  all  ibe  larger  wild  animals  of  every  spe. 
cies  choose  the  darkest  and  Ihe  inmost  recesses 
of  the  woods  fur  their  residence,  while  the 


1^  two,  JtM  ought  not  lo  b«g[n  to  cilt  until  u>  hour 
iSier  they  Iuto  been  fliuhed ;  ibould  you  njih  to  tilia 
Oitm  aliie,  Iha  comnion  nat  i>  pbnd  round  him  nho 
nb.  Toirardi  tha  qnuler  tbs  ban  flio*,  then  tn  lel' 
ilaD  to  be  liiiuid  uiy  cl  tba  fauna  birdt,  lor  iha  trioi 
bf  bar  cackling  to  dnn  the  dogs  titer  ber,  uid  from  her 
jcung  onei.  At  long  19  you  nkb  U  ihoot,  you  muit 
nrt  go  Hit  of  your  hut  to  eolJect  Iha  Urdi  yoo  hiTB  ihot. 
Wbgn  Iha  hen  uuoen  tbi  ctl],  or  hiwi  JIke  ■  c«vr,  iba 
tM3  ciUur  got  >  young  one  ititb  her,  sr  the  ctJIIng  ii  In. 
(oiTtct;  or  else  ihe  hu  been  frigbtened,  uid  wtll  not 
tbto  quit  her   plica.      A   young   ben    lusiren  mora 


idily  to  tb 


Jioldoi 


Mr  Uoyd,  in  hit  tmuriog  work,  the  FIM  ^terli  ff 
at  Stra  ef  Bmrapi,  deacribei  i  ttiU  more  remu-kable 
mode  of  hunting  the  ctparcailzle — niraely,  by  torchlight 
— Thicb  he  Bay*  la  chiefly  piacllsad  in  Ibe  uuthern  pro- 
liocei  of  S«edea.  "  In  Smiluid  uid  Octergothlind," 
nyt  be,  "  li  la  erecled  in  the  fidlaning  muiner:— To- 
nirdi  nightfall,  people  mtch  the  lait  QIghl  of  the  caper- 
ailn*  bei«i  thay  go  lo  nxnt.  The  dlractltw  they  htva 
h^m  into  the  tcrasl  fa  than  carefully  mtrked,  by  means 
of  1  prosirale  tree,  or  by  one  wliich  ia  felted  eipsclally 
fw  tba  purpoae.  Alter  dark,  tiro  men  ttart  in  pnnuil  of 
Ihabirda;  raiaortheml]  provided  irttha  gun,  the  other 
mlb  a  bing  pale,  to  ellher  end  of  which  a  flambeau  ii 
tttached.  Tha  Dtan  irlih  the  flambeau  now  gaea  in  ad- 
it and  1^  two  light!  in  an  eiact  line  with  each  other ; 
by  thii  carious  coatriTinca  they  cannot  well  go  astray 
in  Ibe  foreal.  Tbni  they  proceed,  occialonatly  halting, 
and  taking  a  Irufa  mark,  until  they  come  near  lo  Ihe 
■pot  xtaere  Ihey  raay  have  reason  to  mppoae  the  hirda  are 
roosUng.  They  now  carefully  eiamlue  Ihe  trees  ;  and 
■btD  tbeydiacorer  the  olqecta  of  their  pursuit,  which 
art  Aid  itupidly  lo  remain  gazing  at  the  Are  blazing  be- 
netlh,  Ihey  (boot  tiiem  at  their  leifure.  Should  there 
U  tenral  caiperrailiiea  In  tlie  aame  tree,  however,  it  ia 
itwaja  oeccaeary  to  shoot  thoea  in  the  lower  branchea  on 
the  fint  Instance  ;  for  unless  one  of  these  birds  Ula  on 
ill  conipinlans,  it  la  said  the  rest  will  never  move,  and. 
In  conacquence,  the  whole    of  Hum    may  be    readily 

Ad  lUempt  is  now  in  Ihe  course  of  being  made  to  re- 
•lan  lo  the  pine  forests  of  Aberdeenshire  a  bird  which 
Hica  formed  the  object  of  a  stately  sport  among  our  na- 
liuul  nobility,  and  adorned  the  grandest  af  their  feaata. 
In  the  year  ISSB,  a  mile  and  female  were  imported  for 
lbi«  purpoae  frrau  Sweden  by  the  earl  of  Fife,  but  as  the 
lieu  died  before  landing,  Iha  experiment  was  oD  that  oo- 
ctiim  frustrated.  Another  pair  was  brought  over  In 
ISiS,  and  placed  in  a  proper  aiiary  at  Mtr  Lodge, 
■btrean  incubation  took  place,  but  wlthwtl  producing 
t  live  bird.  Another  Incubation  of  the  same  hen  In 
1830  was  equally  uiuuccosstul,  and  U  was  not  till  1831, 
aiid  till  particular  pains  had  beaa  taken  for  the  praaarva- 
'inB  and  proper  hatching  of  the  eggs,  by  the  •eclnalen  of 
Ibe  fem^,  that  a  brood  was  ohlilned.  According  lo 
lbs  htlcEt  Intelligence  from  the  tcane  oF  this  eiperi. 
Mnl,  it  is  dtgigned,  as  soon  as  a  few  hetUhy  broods 
kave  teen  reared  in  conflnament,  to  liberate  a  few  In  the 
old  pine  woods  of  Braamar,  and  Ihua  eventually  to  stock 
<dlh  the  finest  of  feathered  game  the  noblest  of  Scottish 


The  bill  Is  blau  ;  the  eyet  dark  blue  ;  below  el 


there  Is  a  spot  O''  a  dark  white  colour,  and  above,  a  Itrfs 
one,  of  a  bright  scarlet,  which  eitenda  almost  to  the  lop 
of  Ihe  liead ;  the  general  colour  of  the  plumage  is  a 
deep  black,  richly  glossed  with  blue  on  Ihe  neck  and 
rump;  Ihe  leaser  wing-coverta  are  dusky  brown;  the 
greater  are  while,  which  aitends  lo  the  ridge  of  the 
wing,  forming  a  spot  of  that  colour  on   the  shoulder. 


wing  is  ( 


«  quiiii 


parts  and  tips  of  Ihe  secondaiies  are  while,  formiog  a 
bar  of  white  across  Ihe  wing :  there  is  likewise  a  spot  o( 
while  on  the  bastard  wing;  the  feathers  of  the  tall  are 
almost  square  at  the  ends,  and,  wheo  spread  out,  form  a 
curve  on  each  side:  the  under  tail  coverts  are  of  a  pure 
white  i  the  legs  and  thighs  are  of  a  dark  brown  colour, 
mottled  with  while;  the  toes  are  toolhed  on  the  edges, 
like  those  of  the  former  species.  In  some  of  our  specl. 
mens  the  nostrils  are  thickly  covered  with  feathers, 
whilst  In  ethers  they  are  quile  bare,  probably  owing  lo 
the  difierent  ages  of  the  birds.  These  birdi,  like  the 
fi>Tmer,  are  found  chiefly  In  high  and  woody  situations  In 
the  northern  parts  of  our  island;  they  are  common  In 
Russia,  Siberia,  and  other  norlheni  counlriea;  they  feed 
on  various  kind)  of  berries  and  other  fruits,  the  produce 
of  wild  and  mountainous  places.  In  summer  they  fre- 
quently come  down  from  their  lofty  situations,  for  Ihe 
sake  of  feeding  upon  com.  They  do  not  pair;  but,  on 
Ihe  return  of  spring,  Ihe  males  uaemble  la  great  num- 
bers, at  their  accustomed  resorts,  on  the  tops  of  high 
and  heathy  mountains,  when  the  contest  for  superiority 
commences,  and  continues  vHth  great  billsmesi  till  th* 
vanquiibed  are  pul  lo  flight.  The  victors,  being  left  in 
possession  oF  the  field,  place  themselves  on  an  eminence, 
clap  their  wings,  and  vriih  loud  cries  give  notice  to  their 
females,  who  immediately  resort  to  the  spot.     It  is  said, 

culirly  attached  lo  him.  The  female  ia  about  one-lhird 
less  than  the  male,  and  dlRers  from  him  considerably  in 
coloor;  her  (ail  is  likewlie  much  less  forked.  Slie  makes 
an  artless  neat  on  the  ground,  where  she  lays  six  or  eight 
eggs  of  a  yellowish  colour,  with  freckles  and  spots  ol  a 
rusty  brewn.  The  young  cocki  at  first  resemble  the 
mother,  and  do  uot  acquire  their  male  garb  till  towards 
the  end  of  autumn,  when  the  plumtge  gradually  changes 
to  a  deeper  colour,  and  assumes  that  of  a  bluish  black, 
which  II  afterwards  reUins. 

Tht  Red  Gnmtt,  or  ifwrr/owf.— The  weight  of  the 
male  is  about  nineteen,  and  of  the  female  fifteen  ounces. 
The  bill  is  black:  and  at  Ihe  base  oF  Ihe  lower  mandl. 
ble  there  Is  on  each  side  a  white  spot.  Each  eye  If 
arclied  with  a  large,  naked,  scarlet  spot.  The  throat  Is 
red.  The  phimaga  of  the  upper  pari  of  the  body  Is 
■DottledwUhduskyTed  and  bitch.  The  breast  andhelly 
are  purplish,  crossed  with  small  dusky  lines.  Tba 
heathy  and  mountainous  parts  of  the  northern  counties 
of  England  are  in  general  nail  slocked  wllli  rod  groua*. 
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smnller  kintls  come  more  into  the  open  and 
cultivated  pttrta,  wliere  there  ii  more  food  and 
more  danger.  It  is  thus  with  the  birdB  I  am 
deacribing :  while  the  coclc  of  the  wood  is 

l'he»  blrda  trt  likiwlss  very  caninicin   In  Wils9,  and 
ths  higlilinda  dC  ScoHind;  but  ihty  htTe  not  yel  been 
obtaried   in  hnj  oF  tbc  counirlea  of  tha  continent.     In 
winter  thej  u»  uiitillr  found   lo  florki  of  gomellmei 
forty  or  Rfty  In  numtaer,  nhich  ut  termeil,  by  iportc 
men,   parit,    uid    becunie    ramirkalily  thy  and  nild. 
The;  keep  netr  ttie  summlti  of  the  heithy  hills,  sek 
deFcending  to  the  lower  groundi;  here  they  feed  on 
mountiin-berrieg.  uid  on  the  tender  lope  of  tha  hei 
I'hey  fx\r  in  tprlng ;  end  the  femilea   lif  from  lix 
tan  aggf,  in  t  ruda  nest  formed  on  the  ground.     ' 
young    brood  (vflilch    during  tha  Hnt  year  tie  c£ 
pauiU)  taWow  the  ben  till  the  approech  of  winter,  »l 
they  unite  with  seiaral  othen  into  paeki.      Red  gro 
hue  been  known  to  breed  ii  confinement,  in  tlie  me 
(rerfa  of  tha  lata  Duchan  Dowager  of  Portland.     1 

fresh  pots  of  heath  to  be  placed  in  the  menagerie  ain 
every  day.    The  flash,  as  lu  all  othen  of  this  tribe,  is 
eirellent  food;  hut  it  soon  comipls.     I'o  prevent  this, 
the  bird   should  ba  drawn  immedlatelj  after  tbay 


tipper  parts  of  its  body  are  ol  a  pale  brown  or  asb-eolour, 
mottled  with  small  dusky  spots  and  ban  ;  the  bar^  on 
tha  heaci  and  neck  ara  somewhat  broader,  and  are  mixed 
with  white  ;  the  under  parts  ara  whlta,  ai  are  also  the 
wings,  excepting  the  sha^  of  the  quilli,  which  are 
black.  This  is  [ti  lumntr  dregs,  which  in  winter  is 
dunged  to  a  pure  white,  excepting  that  in  tlia  male 
then  is  a  black  line  between  tha  hill  and  tlie  eye.  The 
UU  consists  of  sixteen  feathars;  the  two  middle  one* 
are  ash-colDured  In  summer,  and  white  in  winter;  the 
next  tuD  ara  slightly  marked  with  white  near  the  ends; 
(ha  rest  are  wholly  black:  the  upper  tail  coverts  ara 
long,  and  almost  cover  tha  tail.  The  white  grouse  Is 
fond  of  lofty  liluilions,  where  it  bravei  tha  severest 
cold.  It  1)  found  in  moat  of  the  northern  parts  of 
Europe,  evan  as  far  ai  Greenland ;  in  tliis  rouoliy  it  is 


seldor 


t  the 


ibie 


parfi 

of  heathy  mountains,  or  in  the  midst  of  piny 
forests,  the  grouse  is  found  in  great  nurobera 
in  the  neighbourhood  of  corn-fields,  where 


onlyW 

hl^..l 
Hebrid 


>t  hills,  chiefly  in  Uw  highlan. 


and.  In  the 
rarely,  on 


tb«    lofty   hills  of  Cumberland   and  Wal> 

•peakhig  of  Ibis  bin],  ays,  that  11  *>oid]  the  soiar  neat, 

and  prefers  the  biting  frost  on  tlie  tops  of  mouutaiiu; 

tiantty  ascends,  till  it  gains  the  summit,  where  it  forms 
bolee  and  burrows  in  the  snow.  They  pair  at  the  same 
time  as  tbe  red  grouse.  The  female  lays  eight  or  ten 
eggs,  which  are  white,  spotted  with  brown:  she   makes 

Ihay  Ay  in  flocks  ;  and  ara  so  little  accustomed  to  the 

snare.     Tliey  feed  on  tbe  wild  productions  of  the  hills, 


Buflbn,  b 


TAe  Sod  Orauit. — Orange,  with  black  bands  and 
white  blotches;  the  toes  are  downy ;  Iha  tall  faatbers 
black,  tiptwith  while;  the  middle  ones  are  antlnly 
white,  Tha  rock  grouse  inhabit*  Hudson's  Bay  ;  is  Ism 
than  the  last;  It  does  not  frequent  woods,  but  sits  on  the 
tops  of  rocks,  and  makes  a  r.ry  like  a  man  calling  with 
a  loud  voice. 

Tha  Sand  Onnua.— lis  collar,  helly,  and  vent  ara 
black ;  tbe  tail  faalhen  are  barred  with  brown  and  gray, 
and  tipt  with  while;'  the  two  middle  nies  are  Uwnyishi 
the  bead  is  ashy;  Ibe  chin,  pale  yellow,  with  a  black 
semi-circle  oil  the  throat,  Iha  featben  truncate  and  shin- 
ing ;  the  Ull  fs  barred,  tha  two  middla  featlwn  subnlala 
at  the  lip;  the  legs  behind  are  naked,  having  a  small 
spur.  The  famaie  of  this  speeiM  Is  yellowish,  having 
tha  head  and  neck  spotted  with  black,  and  the  teck  is 
barred  with  black.  For  banded  sand  grouae,  we  Plate 
XVIII.  fig.  ID;  Cor  Pallas's  saod  grouM,  sag  Bg.  ST; 
far  Fpotted  groine,  see  fig.  18. 

TJtt  HtUndUmu  Orvtue. — The  feet  are  threa.toad; 
'  cmnected  nearly  to  tlia  Upa. 


Thai 


TarUiyj 

atid  the  grouse.     The  bill  is  mon 

of  tha  tribe ;  tha  upper  mandible  i 

ceiving  Iha  lower  one.'     Its  head  and  neck  are  hoary; 

the  chin  tawnyish,  with  an  orange  spot  on  each  side  of 

tbe  neck;  the  back  is  vraved  wlUi  gray  and  black  ;  Iba 

breast  Is  of  a  pale  reiidish  aah-coluir;  tbe  belly,  llank^ 

and  vent  are  black ;  the  wings  long  and  pointed,  white 

beneath,  and  doited  with  black  above. 

Among  tha  other  varieties  of  grouse,  arv  the  Rujrd 
ffroNn— the  Pittnaled  Gna— — tha  Haul  G»uh,  preUy 
generally  spread  throughout  the  central  rountriei  of 
Europe—the  Ptubxts  OrMin,  a  native  of  the  coM  r*. 
gions  of  North  America— and  tbe  fTitha  Gnyun,  which 
inhabits  the  north  of  Europe  and  America,  as  far  as  the 
ices  of  the  pole. 

The  Cbe*  i/  tAt  pUs.    This  ipiendid  bird  is  the 


largest  of  tbe  American  grouse ;  and,  es  hr  as  beauty, 
Eiu,  and  nrity  are  concerned,  bean  the  seme  rank  In 
tlie  American  fauna  with  the  wood-grouse,  or  cock  ol 
the  wood  uf  Europe.     He  Is  equally  sought  after  by  Ihe 


emarkably  powerful,  tha  tail 


birrl  tl 


tbe  babiuilon,  Ihe  most  extensive  forests,  delighting  to 
perch  00  iho  highest  trees.  The  bird  of  America  in. 
habits  only  the  uncovered  plains,  never  perches,  and  the 
form  of  the  tail  Is  lenglhened,  Ihe  feathers  narrowing  to 
point.  Thii  acquisition  to  lie  grouse  was  first  noticed 
1  tha  eipeditioi  of  Lewis  and  Clark,  who  met  with  It 
Bar  the  lounUIn  of  the  Misa^uri,  in  the  heart  ol  tbe 
,ocky  mountains,  and  also  on  the  Columbia  river.  A 
figure  was  Ural  given  of  it  by  Bonaparte,  from  a  qiecl. 
In  Ibe  posseasim  of  Mr  Leadbelter.  Beth  texes 
again  Agurad  In  Mr  VIIsod's  Illustrations  of  Zoo- 
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ai 


there  is  beatb  to  afford  retreat  and  shelter.— 
Their  food  too  somewhat  differs;  while  the 
smaller  kind  lives  upon  heath  blossoms,  cran- 
berries, and  com,  the  larger  feeds  apon  the 
cones  of  the  pine-tree ;  and  will  sometimes 
entirely  strip  one  tree  before  it  offers  to  toach 
those  of  another,  thoagh  just  beside  him.  In 
other  respects,  the  manners  of  these  birds  are 
the  same ;  being  both  equally  simple  in  their 
diet,  and  licentious  in  their  amours. 

The  cock  of  the  wood*  for  it  is  from  him  we 
will  take  our  description,  is,  as  was  said, 
chiefly  fond  of  a  mountainous  and  woody  si- 
tuaticMi.  In  winter  he  resides  in  the  darkest 
and  inmost  parts  of  the  woods ;  in  summer, 
be  ventures  down  from  his  retreatsy  to  make 
short  depredations  on  the  fanner^s  corn.  The 
delicacy  of  his  flesh,  in  some  measure,  sets  a 
high  price  upon  his  head ;  and  as  he  is  greatly 
sought  after,  so  he  continues,  when  he  comes 
down  from  the  hills,  always  on  his  guard. 
Upon  these  occasions,  he  is  seldom  surprised ; 
and  those  who  would  take  him ,  must  venture 
up  to  find  him  in  his  native  retreats. 

The  cock  of  the  wood,  when  in  the  forests, 
attaches  himself  principally  to  the  oak  and 
the  pine-tree ;  the  cones  of  the  latter  serving 
for  hia  food,  and  the  thick  boughs  for  a  habi- 
tation. He  even  makes  a  choice  of  what 
cones  he  shall  feed  upon;  for  he  sometimes 
will  strip  one  tree  bare  before  he  will  deien 
to  touch  the  cones  of  another.  He  feeds  dSao 
upon  ants'  eggs,  which  seem  a  high  delicacy 
to  all  birds  of  the  poultry  kind  :  cranberries 

bgy,  and  an  excellent  represenUtJon  of  the  male  Is  given 
in  tJ^  NcM'tfaem  Zodogjr. 

The  total  length  of  the  male  Is  thirty-one  and  a  half 
inches,  that  of  the  iemale  twentj-two.  The  colour  of 
the  pltimaife  ie  a  beautiAil  mixture  of  yellowish-brown, 
mottled  and  varied  with  deeper  tints,  the  under  parts 
nearly  white,  with  longitudinal  streaks  of  brown,  and 
the  centre  of  the  belly  dotted  with  large  black  patches. 
On  esch  aide  of  the  breast  are  two  round  naked  protu. 
benmeet,  plaead  farther  forward  than  those  of  T.  empido, 
or  pinnated  grouse.  Above  each  there  is  a  tuft  or  lea- 
ibers,  having  their  shafts  considerably  elongated,  naked, 
uid  tipped  with  black  radii.  Ou  the  sides  of  the  neck 
•nd  across  the  breast,  below  the  protuberances,  the  fea- 
thers are  short,  rigid,  and  sharp-pointed,  but  lie  ever 
asch  other  with  the  same  regularity  as  the  scales  of  a 
fiih.  The  tail  is  eleven  inches  long,  each  feather  lan- 
ceolate, and  is  gradually  attenuated  to  a  fine  point.  The 
fienale  has  the  whole  of^tbe  upper  plumage  umber-brown 
•nd  yeDowish.white,  barred  or  mottled  in  equal  propor- 
tises.  Under  part  nearly  ss  in  the  male,  but  without 
the  prBsecting  stiff  ieathen. 

The  description  of  the  manners  of  this  species  by  Mr 
Douglass,  Is  the  best  account  we  yet  have.  «'  The  flight 
€f  these  birds  is  slow,  unsteady,  and  affords  but  little 
UBussaent  to  the  sportsman.  From  the  disproportion, 
iteiy  small,  convex,  thin-quilled  wing,— so  thhi,  that  a 
ncsot  space  half  as  broad  ,as  a  quiU  appears  between 
••ch, — the  flight  may  be  said  to  be  s  sort  of  fluttering, 
mare  than  any  thing  else:  the  bird  giving  two  or  three 
^»V»  of  the  wings  in  quick  succession,  at  the  same  time 
Wricdly  rising;  then  shooting  or  floating,  swinging 
B«ca  side  to  side,  graduaUy  &Uiugy  and  thus  producing 
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are  likewise  often  found  in  his  crop ;  and  his 
gizzard,  like  that  of  domestic  fowls,  contains 
a  quantity  of  gravel,  for  the  purpose  of  as- 
sisting hii  powers  of  digestion. 

At  the  earliest  return  of  spring,  this  bird 
begins  to  feel  the  genial  influence  of  the  sea* 
son.  During  the  month  of  March,  the  ap- 
proaches of  courtship  are  continued,  and  do 
not  desist  till  the  trees  have  all  their  leaves 
and  the  forest  is  in  full  bloom.  During  this 
whole  season y  the  cock  of  the  wood  is  seen  at 
sunrise  and  setting,  extremely  active,  upon 
one  of  the  largest  branches  of  the  pine-tree. 
With  his  tail  raised  and  expanded  like  a  fan, 
and  the  wings  drooping,  he  is  seen  walking 
backward  and  forward,  his  neck  stretched  out| 
his  head  swollen  and  red,  and  making  a  thou- 
sand  ridiculous  postures:  his  cry  upon  that 
occasion  is  a  kind  of  loud  explosion,  which  is 
instantly  followed  by  a  noise  like  the  whetting 
of  a  scythe,  which  ceases  and  commences  al- 
ternately for  about  an  hour,  and  is  then  ter- 
minated by  the  same  explosion. 

During  the  time  this  singular  cry  continues, 
the  bird  seems  entirely  deaf  and  insensible  of 
every  danger ;  whatever  noise  may  be  made 
near  him,  or  even  though  fired  at,  he  still 
continues  his  call ;  and  this  is  the  time  that 
sportsmen  generally  take  to  shoot  him.  Upon 
all  other  occasions,  he  is  the  most  timorous 
and  watchful  bird  in  nature;  but  now  he 
seems  entirely  absorbed  by  his  instincts  ;  and 
seldom  leaves  the  place  wnere  he  first  begins 
to  feel  the  accesses  of  desire.     This  extraor- 

a  clapping,  whirring  sound.  When  started  the  voice  is 
etieif  cuck,  cuek,  lllce  the  common  pheasant.  They 
pair  b  March  and  April.  Small  eminences  on  the  banks 
of  streams  are  the  places  usually  selected  for  celebrating 
the  weddings,  tlie  time  generally  about  sunrise.  The 
wings  of  the  male  are  lowered,  bussing  on  the  ground, 
the  tail  spread  like  a  ian,  somewhat  erect,  the  bare  yel- 
low OBsophagus  inflated  to  a  prodigious  sise,  fully  half  as 
large  as  his  body,  and,  from  its  soft  membranous  sub. 
stance,  being  well  contrasted  with  the  scale-llke  feiittiers 
below  it  on  the  breast,  and  the  flexile  silky  feathers 
on  the  neck,  which  on  these  occasions  stand  erect.  In 
this  grotesque  form  he  displays,  in  the  presence  of  his 
intended  mate,  a  variety  of  attitudes.  His  love-song  is 
a  confused  grating,  but  not  ofibnsively  disagreeable  toite 
•—something  that  we  can  imitate,  but  have  a  difiiculty 
of  expressing — *  Bur-hw-hmr'r-r'r'koQf  ending  in  a 
deep  hollow  tone,  not  unlike  the  sound  produced  by 
blowing  into  s  large  reed.  Nest  on  the  ground  under 
the  sh^e  of  Purskia  and  ArUmUia,  tir  near  streams, 
among  Pkalaris  amndinaeea,  carefully  constructed  of 
dry  grass  and  slender  twin.  Eggs  from  thirteen  to 
seventeen,  about  the  size  of  a  common  fowl,  of  a  wood- 
brown  colour,  with  irregular  cbocolate  blotches  on  the 
thick  end.  Period  of  incubation  from  twenty-one  to 
twenty-two  days.  The  young  leave  the  nest  a  few  hours 
after  they  are  hatched."  '*In  summer  and  antumn 
months  these  birds  are  seen  in  small  troops,  and  in  win- 
ter and  spring  in  flocks  of  several  hundreds.  Plentiful 
throughout  the  barren,  arid  plains  of  the  river  Columbia ; 
also  in  the  interior  of  North  California.  They  do  not 
exist  on  the  banks  ni  the  river  Missouri ;  nor  have  they 
been  seen  in  any  place  east  of  the  Rocky  Mountains." 
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dinary  cry,  which  is  accompanied  by  a  clap- 
ping of  the  wings,  is  no  sooner  finished,  than 
the  female,  hearing  it,  replies,  approaches, 
and  places  herself  ander  the  tree,  from  whence 
the  cock  descends  to  impregnate  her.  The 
number  of  females  that,  on  this  occasion,  re- 
sdrt  to  his  call  is  uncertain  ;  but  one  male  ge- 
nerally suffices  for  all. 

The  female  is  much  less  than  her  mate, 
and  entirely  unlike  him  in  plumage,  so  that 
she  might  be  mistaken  for  a  bird  of  another 
species :  she  seldom  lays  more  than  six  or 
jeven  eggs,  which  are  white,  and  marked 
with  yellow,  of  the  size  of  a  common  hen's 
egg  ;  she  generally  lays  them  in  a  dry  place, 
and  a  mossy  ground,  and  hatches  them  with- 
out the  company  of  the  cock.  When  she  is 
obliged,  during  the  time  of  incubation,  to 
leave  her  eggs  in  quest  of  food,  she  covers 
them  up  so  artfully,  with  moss  or  dry  leaves, 
that  it  is  extremely  difficult  to  discover  them. 
On  this  occasion,  she  is  extremely  tame  and 
tranquil,  however  wild  and  timorous  in  ordin- 
ary. She  often  keeps  to  her  nest,  though 
strangers  attempt  to  drag  her  away. 

As  soon  as  the  young  ones  are  hatched, 
they  are  seen  running  with  extreme  agility 
after  the  mother,  though  sometimes  they  are 
not  entirely  disengaged  from  the  shell.  The 
hen  leads  them  forward,  for  the  first  time,  into 
the  woods,  shows  them  ants'  eggs,  and  the 
wild  mountain -berries,  which,  while  young, 
are  their  only  food.  As  they  grow  older, 
their  appetites  grow  stronger,  and  they  then 
feed  upon  the  tops  of  heather,  and  the  cones 
of  the  pine-tree.  In  this  manner  they  soon 
come  to  perfection  ;  they  are  a  hardy  bird, 
their  food  lies  everywhere  before  them,  and  it 
would  seem  that  they  should  increase  in  great 
abundance.  But  this  is  not  the  case ;  their 
numbers  are  thinned  by  rapacious  birds  and 
beasts  of  every  kind  ;  and  still  more  by  their 
own  salacious  contests. 

As  soon  as  the  clutching  is  over,  which  the 
female  performs  in  the  manner  of  a  hen,  the 
whole  follow  the  mother  for  about  a  month 
or  two,  at  the  end  of  which  the  young  males 
entirely  forsake  her,  and  keep  in  great  har- 
mony together  till  the  beginning  of  spring. 
At  this  season,  they  begin,  for  the  first  time, 
to  feel  the  genial  access ;  and  then  adieu  to 
all  their  former  friendship  <  They  begin  to 
consider  each  other  as  rivals ;  and  the  rage  of 
concupiscence  quite  extinguishes  the  spirit  of 
society.  They  fight  each  other  like  game- 
cocks ;  and  at  that  time  are  so  inattentive  to 
t^heir  own  safety,  that  it  often  happens  that 
iwo  or  three  of  them  are  killed  at  a  shot.  It 
is  probable  that  in  tlfese  contests,  the  bird 
which  comes  off  victorious  takes  possession  of 
the  female  seraglio,  as  it  is  certain  they  have 
QO  faithful  attachments. 


CHAP.  IX. 

OF  THE  PABTRIDOEy  AND  ITS  VARIETIES. 

The  Partridge  may  be  particularly  con- 
sidered as  belonging  to  the  sportsman.  It  is 
a  bird  which  even  our  laws  have  taken 
under  protection ;  and,  like  a  peacock  or  a  . 
hen,  may  be  ranked  as  private  property.  The 
only  difierence  now  is,  that  we  feed  one  in 
our  farms,  the  other  in  our  yards ;  that  these 
are  contented  captives  ;  those,  servants  that 
have  it  in  their  power  to  change  their  master, 
by  changing  their  habitation.^ 

"  These  birds,"  says  Willoughby ,  *'  hold  the 
principal  place  in  the  feasts  and  entertain- 
ments of  princes ;  without  which  their  feasts 
are  esteemed  ignoble,  vulgar^  and  of  no  ac- 
count The  Frenchmen  do  so  hiffhly  value, 
and  are  so  fond  of,  the  partridge,  that  if  they 
be  wanting,  they  utterly  slight  and  despise 
the  best-spread  tables ;  as  if  there  could  be 
no  feast  without  them."  But  however  this 
might  be  in  the  times  of  our  historian,  the 
partridge  is  now  too  common  in  France  to  be 
considered  as  a  delicacy;  and  this,  as  well  as 
every  other  simple  dish,  is  exploded  for  luxuries 
of  a  more  compound  invention. 

In  England,  where  the  partridge  is  much 
scarcer,  and  a  great  deal  dearer,  it  is  still  a 
favourite  delicacy  at  the  tables  of  the  rich  ; 
and  the  desire  of  keeping  it  to  themselvesy 
has  induced  them  to  make  laws  for  its  preser- 
vation, no  way  harmonizing  with  the  general 
spirit  of  English  legislation.  What  can  be 
more  arbitrary  than  to  talk  of  preserving  the 
game  ;  which,  when  defined,  means  no  more 
than  that  the  poor  shall  abstain  from  what  the 
rich  have  taken  a  fancy  to  keep  for  themselves  ? 
If  these  birds  could,  like  a  cock  or  a  hen,  be 
made  legal  property,  could  they  be  taught  to 
keep  within  certain  districts,  and  only  feed 
on  those  grounds  that  belong  to  the  man 
whose  entertainments  they  improve,  it  then 
might,  with  some  show  of  justice,  be  admit- 
ted, that  as  a  man  fed  them,  so  he  might 
claim  them.  But  this  is  not  the  case  ;  nor  is 
it  in  any  man's  power  to  lay  a  restraint  upon 
the  liberty  of  these  birds,  that,  when  let  loose, 
put  no  limits  to  their  excursions.  They  feed 
every  where  ;  upon  every  man's  ground  ;  and 
no  man  can  say  these  birds  are  fed  only  by 
me.  Those  birds  which  are  nourished  by  all, 
belong  to  all ;  nor  can  any  one  man,  or  any 
set  of  men,  lay  claim  to  them,  when  still  con- 
tinuing in  a  state  of  nature. 

I  never  walked  out  about  the  environs  of 
Paris,  that  I  did  not  consider  the  immense 
quantity  of  game  that  was  running  almost 

'  This  account  is  from  the  Journal  (EooDomique,  and 
may  be  relied  oa. — QoUUmith, 
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tame  on  every  aide  of  me,  as  a  badge  of  the 
skveiy  of  the  people  ;  and  what  they  wished 
me  to  observe  as  an  object  of  triumph,  I 
always  regarded  with  a  kind  of  secret  compas- 
sion ;  yet  tlib  people  have  no  game-laws  for 
the  remoter  parts  of  the  kingdom  ;  the  fame 
is  only  preserved  in  a  few  places  for  the  Kinf , 
and  is  free  in  most  places  else.  In  England, 
the  prohibition  is  general;  and  the  peasant 
has  not  a  right  to  what  even  slaves,  as  he  is 
taught  to  call  them,  are  found  to  possess. 

Of  partridges  there  are  two  kinds ;  the  gray 
and  the  red.'  The  red  partridge  is  the  largest 
of  the  two,  and  often  perches  upon  trees  ;  the 
gray,  with  which  we  are  best  acquainted  in 
England,  is  roost  prolific,  and  always  keeps  on 
the  ground* 

The  partridge  seems  to  be  a  bird  well 
known  all  over  the  world,  as  it  is  found  in 
every  country,  and  in  every  climate  ;  as  well 
in  the  frozen  regions  about  the  pole,  as  the 
torrid  tracts  under  the  equator.  It  even 
seems  to  adapt  itself  to  the  nature  of  the 
climate  where  it  resides.  In  Greenland,  the 
partridge,  which  is  brown  in  summer,  as  soon 
as  the  icy  winter  sets  in,  begins  to  take 
a  covering  suited  to  the  season  ;  it  is  then 
clothed  with  a  warm  down  beneath  ;  and  its 
outward  plumage  assumes  the  colour  of  the 
snows  amongst  which  it  seeks  its  food.  Thus 
it  is  doubly  fitted  tor  the  place  by  the  warmth 
and  the  colour  of  its  plumage  ;  the  one  to  de- 
fend it  from  the  cold,  the  other  to  prevent  its 
being  noticed  by  the  enemy.  Those  of  Bara- 
conda,  on  the  other  hand,  are  longer  legged, 
much  swifter  of  foot,  and  choose  the  highest 
precipices  and  rocks  to  reside  in. 

They  all,  however,  agree  in  one  character, 
of  being  immoderately  addicted  to  venery  ; 
and*  as  some  writers  affirm,  often  to  an  un- 
natural degree.  It  is  certain  the  male  will 
pursue  the  hen  even  to  her  nest ;  and  will 
break  her  eggs,  rather  than  not  indulge  his 
inclinations.  Though  the  young  ones  have 
kept  together  in  flocks  during  the  winter, 
when  they  begin  to  pair  in  spring,  their  society 
disperses,  and  combats,  very  terrible  with  re- 
spect to  each  other,  ensue.  Their  manners, 
to  other  circumstances,  resemble  all  those  of 
poultry  in  general :  but  their  cunning  and  in. 
stincts  seem  superior  to  those  of  the  larger 
kinds.  Perhaps,  as  tbey  live  in  the  very 
neighbourhood  of  their  enemies,  they  have 
more  frequent  occasion  to  put  their  little  arts 
in  practice ;  and  learn,  by  habit,  the  means 
of  evasion  or  safety.  Whenever,  therefore,  a 
dog,  or  other  formidable  animal,  approaches 

'  Modem  oniitbolofisU  hare  ascertained  many  more 
Tiriedes  <if  pertrldgeSb  The  Ortek  Partrvfye  is  more 
bulky  than  the  red,  with  which  it  has  frequently  been 
cpofeundcd.  The  Painted  Partridge  is  a  beautiful 
specm  bekiiging  to  India.    See  Plate  XVIII.  fig.  80. 


their  nest,  the  female  uses  every  means  to  draw 
him  away.  She  keeps  just  before  him,  pre- 
tends to  be  incapable  of  flying,  just  hops  up, 
and  then  falls  down  before  him,  but  never 
goes  off  so  far  as  to  discourage  her  pursuer. 
At  length,  when  she  has  drawn  him  entirely 
away  from  her  secret  treasure,  she  at  once 
takes  wing,  and  fairly  leaves  him  to  gazie 
after  her  in  despair. 

After  the  danger  is  over, and  the  dog  with- 
drawn, she  then  calls  her  young,  who  as- 
semble at  once  at  her  cry,  and  follow  where 
she  leads  them.  There  are  generally  from 
ten  to  fifteen  in  a  covey  ;  and,  if  unmolested, 
they  live  from  fifteen  to  seventeen  years. 

There  are  several  methods  of  taking  them, 
as  is  well  known  ;  that  by  which  they  are  taken 
in  a  net  with  a  setting  dog,  is  the  most  plea- 
sant, as  well  as  the  most  secure.  The  dog,  as 
every  body  knows,  is  trained  to  this  exercise 
by  a  long  course  of  education :  by  blows  and 
caresses  he  is  taught  to  lie  down  at  the  word 
of  command ;  a  partridge  is  shown  him ,  and 
he  is  then  ordered  to  lie  down  ;  he  is  brought 
into  the  field,  and  when  the  sportsman  per- 
ceives where  the  covey  lies,  he  orders  his  dog 
to  crouch;  at  length  the  dog,  from  habit, 
crouches  wherever  he  approaches  a  covey  ; 
and  this  is  the  signal  which  the  sportsman  re- 
ceives for  unfolding,  and  covering  the  birds 
with  his  net  A  covey  thus  caught,  is  some- 
times fed  in  a  place  proper  for  their  reception ; 
but  they  can  never  be  thoroughly  tamed,  like 
the  rest  of  our  domestic  poultry.* 

*  Partridge  shooting  is  one  of  the  most  esteemed  sports 
of  the  British  fowler  ;  and  when  pursued  in  a  sportsman* 
like  manner,  with  finely  bred  dogs,  is  of  considerable 
interest.  The  county  of  Norfolk  hu  been  long  cele. 
brated  for  the  number  of  its  partridges,  as  well  as  for  her 
aealous  agriculturist,  Mr  Coke,  one  of  the  first  shots  Jo 
the  kingdom.  The  following  account  from  Pierce  Egan's 
anecdotes,  will  give  some  idea  both  of  the  abundance  of 
the  partridge,  and  the  excess  to  which  the  sport  may  be 
carried. 

"The  bet  between  Mr  William  Coke  and  Lord 
Kennedy,  was  for  200  sovereigns  a-side,  play  or  pay, 
who  shot  and  bagged  tlie  greatest  number  of  partridges 
in  two  days  sporting  ;  both  parties  to  shoot  oo  the  same 
days,  the  26th  of  September  1^23,  and  the  4th  of  Oc- 
tober in  the  same  season.  Mr  William  Coke  to  sport 
upon  his  uncle's  manors  in  Norfolk ;  and  Lord  Kennedy 
in  anv  part  of  Scotland  he  pleased.  The  result  of  Mr 
Coke's  first  day's  shooting  was  eighty  and  a  half  brace 
of  birds  bagged.  On  Saturday,  October  4,  Mr  W.  Coke 
took  the  field  soon  after  six  o'clock  in  the  morning  ;  he 
was  accompanied  by  his  undo,  T.  W.  Coke,  Esq,  M.  P., 
and  by  two  umpires :  Colonel  Dixon  for  Mr  Coke,  and 
P.  S.  Blunt,  Esq.  for  Lord  Kennedy  ;  also  by  two  of 
his  friends,  Sir.  H.  Goodrich,  Bart.,  and  F.  Hollyhocke, 
Esq.  He  was  attended  by  several  gamekeepers,  and  by 
one  dog  only  to  pick  up  the  game.  Several  respect- 
able neighbouring  yeomen  volunteered  their  services  in 
assisting  to  beat  for  game,  and  rendered  essential  service 
throughout  the  day.  Mr  Coke  sported  over  part  of  the 
Wigton  and  Egmere  manors.  The  morning  was  foggy, 
and  the  turnips  were  so  wet  that  the  birds  wouM  not  lie 
among  them.    Very  little  execution  was  done,  in  con 
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CHAP.  X. 

THB  QUAZIi. 

Trs  last  of  the  poultry  kind  that  I  shall 
mention,  is  the  quail ;  a  bird  much  smaller 
than  any  of  the  former,  being  not  abore  half 
the  size  of  a  partridge.     The  feathers  of  the 

gequence,  in  the  early  part  of  Che  dty;  in  the  two  first 
hours  only  six  hrtce  of  birds  were  bagged.  The  day 
cleared  up  after  eight  o'clock,  and  the  sportsman  amply 
made  up  for  his  lost  time.  He  found  birds  -plentiful 
among  Mr  Denny's  fine  crop  of  turnips  on  the  Bgmere 
farm,  and  in  one  and  twenty  acre  breck  of  Swedes,  he 
bagged  thirty-five  and  a  half  brace  of  birds.  He  con. 
eluded  his  day's  sport  soon  after  six  in  the  evening,  and 
had  then  bagged  eighty-eight  brace  of  birds,  and  five 
pheasants ;  bat  a  dispute  having  arisen  among  the  umpires 
about  one  bird.  Colonel  Dixon  gave  the  point  up,  and 
the  number  was  ultimately  declared  to  be  eighty-seven 
and  a  half  brace  of  birds  bagged ;  pheasants  and  other 
game  not  counted  in  the  match  ;  so  that  Mr  W. 
Coke's  number  of  birds  bagged  in  the  two  dajrs  shooting, 
stands  173  brace.  He  had  much  fewer  shots  in  the 
second  than  in  the  first  day,  but  he  shot  better,  as  will  be 
seen  from  the  comparative  number  of  birds  bagged.  On 
Saturday  he  bagged  180  birds  from  327  shots,  which  was 
considered  good  shooting  in  a  match  of  this  nature,  when 
a  chance,  however  desperate  it  may  appear,  is  not  to  be 
thrown  away.  His  uncle,  T.  W.  Coke,  E«q.  loaded  a 
great  part  of  the  gun  on  Saturday,  and  as  a  finale  to  the 
day's  sport,  shot  at  and  killed  the  last  bird,  which  his 
nephew  had  previously  missed.  Lady  Ann  Coke  was  in 
the  field  a  great  part  of  the  day;  her  Udyship  carried  re- 
freshments for  the  sport«men  in  her  pony  gig.  Lord 
Kennedy  chose  for  the  scene  of  his  exploits  Montreith, 
in  Scotland,  a  manor  belonging  to  Sir  William  Maxwell, 
considered  equal  to  any  lands  in  Scotland  for  rearing 
partridges.  On  the  first  day  of  trial  his  lordship  bagged 
fifty,  and  on  the  second,  eighty.two  brace,  being  in  all 
132  brace  of  partridges  in  two  days." 

Varieties  of  the  partridge  frequently  occur;  the  most 
common  are  those  varied  with  white,  which  sometimes 
prevails  through  a  whole  covey.  Specimens  entirely  of 
a  cream-colour  are  also  not  unfrequent,  and  here,  although 
the  tint  may  be  said  to  be  uniform,  the  various  markings 
of  the  plumage  appear  conspicuous  in  difierent  lights,  as 
if  from  a  variation  of  the  structure  of  the  feathers. 

The  Mountain  Partridge  has  been  said  to  be  more 
frequently  found  in  alpine  districts  than  in  lowlands, 
but  they  are  known  to  mingle  occasionally  with  those  oif 
common  plumage.  The  colour  is  remarlcable  to  be  bh* 
sumed  as  a  variety,  though  it  is  often,  we  may  say, 
generally  mingled  with  whitish  or  reddish-white.  The 
whole  plumage  is  of  deep  siennarbrotTn,  and  this  colour, 
somewhat  like  that  of  the  common  grouse,  prevails  in 
many  species  entirely  upon  tiie  breast,  lower  parts,  and 
shoulders.  The  specimens  are  generally  less  than  tliose 
of  ordinary  plumage. 

The  partridge,  therefore,  seems  to  have  a  more  exten- 
sive range  of  variation  than  almost  any  bird  we  are  ac- 
quainted with,  and  according  to  Temminck  and  some 
other  authors,  is  somewhat  influenced  by  almost  every 
change  of  climate.  Those  broods  which  frequent  and 
are  bred  on  the  marshy  grounds  of  the  Zuyder  Zee  and 
mouth  of  Mouse  are  less  in  size  and  of  a  duller  tint  than 
those  ibund  in  the  drier  lands  of  Belgium.  Dry  or  parch- 
ed districts,  abundance  of  food  and  water,  will  alwajrs 
influence  their  condition,  and  it  is  to  tlie  same  causes, 
with  variation  of  climate  that  Temminck  attributes  the 


head  are  black,  edged  with  rusty  brown ;  the 
breast  is  of  a  pale  yellowish  red,  spotted  with 
black;  the  feathers  on  the  back  are  marked 
with  tines  of  a  pale  yellow,  and  the  legs  are 
of  a  pale  hue.  Except  in  the  colours  thus 
described,  and  the  size,  it  erery  way  resembles 
a  partridge  in  sliape ;  and,  except  that  it  is  a 
bird  of  passage,  all  others  of  the  poultry  kind, 
in  its  habits  and  nature.* 


migrations  ef  the  partridge  on  some  parts  of  the  continent, 
and  which  are  also  said  to  be  of  a  smaller  sise  than  those 
which  do  not  migrate.  This  migratory  bird  has  by  some 
been  also  raised  to  the  rank  of  a  qpecies,  and  named  the 
Damascus  partridge.  By  the  modem  ornithologists  of 
this  country,  it  is  very  litUe  known,  or  its  claims  upon 
which  even  the  variety  rests  ascertained,  beyond  the  fact 
of  its  migration.  And  our  latest,  or  indeed  only  ao* 
thority  from  actual  examination,  is  that  of  Temminck, 
who  says  that  among  many  individuals  he  has  been  able 
to  discover  no  good  distinctions. — NaturaUsft  lAbrary, 
by  Sh  W.  Jardine,  Vol.  IV, 

>  The  quails,  forming  the  genus  Cetvmhr  of  moderns, 
are  at  first  sight  so  similar  to  the  partridges,  that  they 
are  not  to  be  distinguished  without  a  knowledge  of  their 
habits,  and  examination  of  their  forms.  In  the  bill  and 
legs  there  are  slight  modifications,  but  the  form  of  the 
wing  is  quite  different,  the  first  three  quills  being  long- 
est, while  in  the  partridges  the  third  is 'the  longest,  anid 
a  rounded  wing  oif  less  power  ii  the  oonsequence.  It 
may  be  recollected  that,  though  the  partridges  were  said 
to  migrate  in  some  countries,  the  migration  is  compara- 
tively very  partial,  and  often  only  from  one  part  of  a 
continent  to  another ;  on  the  other  hand,  almost  all  the 
quails  migrate  to  a  certahn  distance,  and  hence  perform 
lengthened  journeys  often  across  the  seas.  In  their  habits 
they  also  show  considerable  diflbrence,  as  they  never 
perch.  They  often  assemble  in  large  flocks  after  the 
breeding  season :  and  although  tliey  pair  regularly,  so 
soon  as  the  female  commences  to  sit,  she  is  left  alone, 
and  the  male  attends  no  longer,  nor  afterwards  assists  in 
protecting  the  brood.  They  delight  in  cultivated  coun. 
tries,  and  never  frequent  woods.  They  are  found  in 
Europe,  Asia,  Africa,  and  New  Holland. 

The  common  quail  seems  to  be  generally  distributed 
over  the  old  world,  though,  in  the  south  of  Europe,  it  is 
perhaps  as  abundant  as  elsewhere.  In  Britain  they  may 
now  be  termed  only  an  occasional  visitant,  the  numbers 
of  those  which  arrive  to  breed  having  considerably  de- 
creased, and  they  are  to  be  met  with  certainty  only  in 
some  of  the  warmer  southern  or  midland  counties  of 
England.  Thirty  years  since  they  were  tolerably  com- 
mon and  regular  in  their  returns;  and  even  in  the  south 
of  Scotland  a  few  broods  were  occasionally  to  be  found. 
In  these  same  districts  they  are  now  very  uncertain. 
We  have  known  of  hroods  twice,  and  occasionally  have 
shot  a  straggler  apparently  on  its  way  to  the  south. 
They  are  extremely  difiicult  to  flush  after  the  first  time. 
The  nest  is  made  by  the  female,  but,  like  the  partridges, 
the  eggs  are  deposited  almost  on  the  bare  ground;  these, 
also,  unlike  the  uniform  tint  which  we  find  prevailing 
in  those  of  the  true  partridges,  are  deeply  blotched  with 
oil-green,  and,  except  in  form,  are  somewhat  similar  to 
those  of  the  snipe.  In  France  they  are  veiy  abundant; 
and  besides  suppljring  the  markets  of  that  country,  thou- 
sands  are  imported  ^ive  by  the  London  poulterers,  and 
fattened  for  the  luxury  of  the  metropolis. 

They  are  taken  by  nets.  Into  which  they  are  decoyed 
by  imitating  their  call.  On  the  coast  of  Italy  and  Si- 
cily, and  all  the  Greek  islands,  they  arrive  at  certain 
seasons  in  immense  numbers.  An  hundred  thousand 
are  said  to  have  been  taken  in  one  day.    They  are  mn 
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The  quail  is  by  all  known  to  be  a  bird  of 
passage;  and  yet  if  we  consider  its  heavy 
manner  of  flying,  and  its  dearth  of  plumage, 
with  respect  to  its  corpulence,  we  shall  be 
aaiprised  bow  a  bird  so  apparently  ill  quali* 
Bed  for  migration,  should  take  such  extensive 
jonmeys.  Nothing,  however,  is  more  cer. 
tain :  '*  When  we  sailed  from  Rhodes  to 
Alexandria,"  say  Bellonius,  **  about  autumn, 
many  quails,  flying  from  the  north  to  the 
south,  were  taken  in  our  ship ;  and  sailing  at 
spring-time,  the  contrary  way,  from  the  south 
to  the  north,  I  observed  them  on  their  return, 
when  many  of  them  were  taken  in  the  same 
manner.**  This  account  is  confirmed  by 
many  others;  who  aver,  that  they  choose  a 
north  wind  for  these  adventures;  the  south 
wind  being  very  unfavourable,  as  it  retards 
their  flight,  by  moistening  their  plumage. 
They  then  fly  two  by  two ;  continuing,  when 

after  during  the  flight  like  the  passenger  pigeons  of 
Ameries,  uid  a  hanrest  is  gathered  when  the  numbers 
ars  graatcsL  In  Sieilf ,  crowds  of  all  ages  and  degrees 
asMDble  oo  the  shore.  The  number  of  boats  is  eren 
greater}  and  enviable  is  the  lot  of  the  idle  apprentice, 
*1h^  with  a  borrovred  musket  or  pistol,  no  matter  how 
Amfe,  has  gained  possession  of  the  farthest  rock,  where 
there  is  hut  rocmi  for  himself  and  his  dog,  which  be  has 
«Vd  with  brsad  ^nly,  all  the  fear  round,  for  these  delight- 
U  days,  and  which  sits  in  as  happy  expectation  as  Urn- 
self  for  the  anrivml  of  the  quails.  Ortygia  was  named 
from  them ;  and  oo  abundant  were  tbey  on  Capri,  an 
iiland  at  the  entrance  of  the  Gulf  of  Naples,  that  they 
fanned  the  principal  revenue  of  the  bishop  of  the  island. 
PiXMBi  twelve  to  sixty  thousand  were  annually  taken ; 
•od  one  year  the  capture  amounted  to  one  hundred  and 
nxij  thousand.  In  China,  and  in  many  of  the  eastern 
blandt,  and  Malacca,  tbey  are  also  very  abundant,  per- 
ftnnlng  regular  migrations  from  the  interior  to  the  coast. 
Here  they  are  domesticated  along  with  a  small  species 
^  ^^7^  uid  trained  to  light.  Large  stakes  are 
risked  upon  the  result,  as  in  the  cockpit.  They  are 
also  used  by  the  Chinese  to  warm  their  hands  in  cold 
weather,  their  bodies  being  thought  to  contain  a  large 
propertien  of  animml  heat,  from  the  pugnacious  disposi- 
tion of  their  tempen. 

The  common  quail  has  the  crown  of  the  head  and 
iMck  of  the  neck  bUck,  each  feather  margined  with 
chestnut ;  and  down  the  centre  of  the  head  and  neck 
^n  is  a  cream-yellow  streak.  Over  each  eye,  and 
pnneeding  down  the  neck,  is  a  white  streak:  chin  and 
^n»t  ehestnut.brvwn,  mixed  with  blackish-brown. 
Bick  leapulars  and  wing-coTorts  black,  the  feathers 
margined  and  varied  with  brown,  and  each  having  its 
>^  and  central  parts  6ienn»>yel]ow.  The  breast  and 
^Uy  uns  pole  bufi*  or  orange,  the  shafts  and  margins  of 
^  iesthen  YoUowish-white.  Tail  blackish-brown, 
Y^  the  shafEs,  tlpo,  and  base  eream-yelUm.  In  the 
^^«ale  there  la  no  black  or  brown  on  the  neck  and  throat, 
"w  breast  is  spotted  with  blackish-brown,  and  the 
fenenl  tints  of  her  plumage  are  paler.     Pure  white  on 

•P«*tad  varieties  sometimes  ocaar.-^Natvrttiitfs  Lib, 
Vo'.  If, 


their  way  lies  over  land,  to  go  faster  by  night 
than  by  day;  and  to  fly  very  high,  to  avoid 
being  snrprised  or  set  upon  by  birds  of  prey. 
However,  it  still  remains  a  doubt  whether 
quails  take  such  long  journeys  as  Bellonius 
has  made  them  perform.  It  is  now  asserted 
by  some,  that  the  quail  only  migrates  from 
one  province  of  a  country  to  another.  For 
instance,  in  England,  they  fly  from  the  in- 
land  counties,  to  those  bordering  on  the  sea, 
and  continue  there  all  the  winter.  If  frost 
or  snow  drive  them  out  of  the  stubble-fields  or 
marshes,  they  then  retreat  to  the  sea-side, 
shelter  themselves  among  the  weeds,  and  live 
upon  what  is  thrown  up  from  the  sea  upon 
shore.  Particularly  in  Essex,  tlie  time  of 
their  appearance  upon  the  coasts  of  that  coun- 
try  exactly  coincides  with  their  disappearance 
from  the  more  internal  parts  of  the  kingdom ; 
so  that  what  has  been  said  of  their  long 
flights,  is  probably  not  so  well  founded,  as  is 
generally  supposed. 

These  birds  are  much  less  prolific  than  the 
partridge;  seldom  lajdng  more  than  six  or 
seven  whitish  eggs,  marked  with  ragged  rush- 
coloured  spots.  But  their  ardour  in  courtship 
yields  scarcely  to  any  other  bird,  as  tbey  are  fierce 
and  cruel  at  the  season  to  each  other,  fighting 
most  desperately,  and  ^a  punishment  they 
richly  deserve)  being  at  tnat  time  very  easily 
taken.  Quail-fighting  was  a  favourite  amuse- 
ment among  the  Athenians :  they  abstained 
from  the  flesh  of  this  bird,  deeming  it  un- 
wholesome, as  supposing  that  it  fed  upon  the 
white  hellebore  ;  but  they  reared  great  num- 
bers of  them,  for  the  pleasure  of  seeing  them 
fight ;  and  staked  sums  of  money,  as  we  do 
with  regard  to  cocks,  upon  the  success  of  the 
combat  Fashion,  however,  has  at  present 
changed  with  regard  to  this  bird ;  we  take  no 
pleasure  in  its  courage,  but  its  flesh  is  con. 
sidered  as  a  very  great  delicacy. 

Quails  are  easily  caught  by  a  call ;  the 
fowler,  early  in  the  morning,  having  spread  bis 
net,  hides  himself  tmder  it  among  the  corn  ; 
he  then  imitates  the  voice  of  the  female  with 
his  quail-pipe,  which  the  cock  hearing,  ap- 
proaches with  the  utmost  assiduity ;  wnen  be 
has  got  under  the  net,  the  fowler  then  dis- 
covers himself,  and  terrifies  the  quail,  who 
attempting  to  get  away,  entangles  himself  the 
more  in  the  net,  and  is  taken.  The  quail 
may  thus  very  well  serve  to  illustrate  the  old 
adage,  that  every  passion,  carried  to  an  inor- 
dinate excess,  will  at  last  lead  to  ruin.  (For 
Welcome  Quail,  see  Plate  XVIII.  fig.  1 0.) 
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CHAP.  L 

OF  BIRDS  OF  THE  PIE  KIND. 

In  marshalling  our  army  of  the  feathered 
creation,  we  have  placed  in  the  van  a  race  of 
birds  long  bred  to  war,  and  whose  passion  is 
slaughter;  in  the  centre  we  have  placed  the 
slow  and  heavy  laden,  that  are  usually  brought 
into  the  field  to  be  destroyed ;  we  now  come 
to  a  kind  of  light  infantry,  that  partake  some- 
thing of  the  spirit  of  the  two  former,  and  yet 
belonging  to  neither.  In  this  class  we  must 
be  content  to  marshal  a  numerous  irregular 
tribe,  variously  armed,  with  different  pursuits, 
appetites,  and  manners ;  not  formidably  formed 
for  war,  and  yet  generally  delighting  in  mis- 
chief, not  slowly  and  usefully  obedient,  and 
yet  without  any  professed  enmity  to  the  rest 
of  their  fellow  tenants  of  air. 

To  speak  without  metaphor;  under  this 
class  of  birds  we  may  arrange  all  that  noisy, 
restless,  chattering,  teazing  tribe,  that  lies  be- 
tween the  hen  and  the  thrush,  that,  from  the 
size  of  the  raven  down  to  that  of  the  wood- 
pecker, flutter  round  our  habitations,  and 
rather  with  the  spirit  of  pilferers  than  of  rob- 
bers, make  free  with  the  fruits  of  human  in- 
dustry. 

Of  all  the  other  classes,  this  seems  to  be 
that  which  the  least  contributes  to  furnish  out 
the  pleasures f  or  supply  the  necessities  of 
man.  The  falcon  hunts  for  him ;  the  poultry 
tribe  supplies  him  with  luxurious  food;  and 
the  little  sparrow  race  delight  him  with  the 
melody  of  their  warblings.  The  crane  kind 
make  a  studied  variety  in  his  entertainments  ; 
and  the  class  of  ducks  are  not  only  many  of 
them  delicate  in  their  flesh,  but  extremely 
useful  for  their  feathers.  But  in  the  class  of 
the  pie  kind,  there  are  few,  except  the  pigeon, 
that  are  any  way  useful.     They  serve  rather 


to  teaze  man,  than  to  assist  or  amuse  him. 
Like  faithless  servants,  they  are  fond  of  hi^ 
neighbourhood,  because  they  mostly  live  by  his 
labour;  but  their  chief  study  is  what  they  can 
plunder  in  his  absence,  while  their  deaths 
make  no  atonement  for  their  depredation. 

But  though,  with  respect  to  man,  this  whole 
class  is  rather  noxious  than  beneficial ;  though 
he  may  consider  them  in  thb  light,  as  false, 
noisy,  troublesome  neighbours,  yet,  with  res- 
pect to  each  other,  no  class  of  birds  are  so  in- 
genious,  so  active,  or  so  well  fitted  for  society. 
Could  we  suppose  a  kind  of  morality  among 
birds,  we  should  find  that  these  are  by  far  the 
most  industrious,  the  most  faithful,  the  mo9t 
constant,  and- the  most  connubial.  The  rapa« 
cious  kinds  drive  out  their  young  before  they 
are  fit  to  struggle  with  adversity  ;  but  the  pie 
kind  cherish  their  young  to  the  last  The 
poultry  class  are  faithless  and  promiscuous  in 
their  courtship ;  but  these  live  in  pairs,  and 
their  attachments  are  wholly  confined  to  each 
other.  The  sparrow  kind  frequently  overleap 
the  bounds  of  nature,  and  make  illicit  varie- 
ties ;  but  these  never.  They  live  in  harmony 
with  each  other ;  every  species  is  true  to  its 
kind,  and  transmits  an  unpolluted  race  to  pos- 
terity. 

As  other  kinds  build  in  rocks  or  upon  the 
ground,  the  chief  place  where  these  build  is 
in  trees  or  bushes ;  the  male  takes  his  share 
in  the  labours  of  building  the  nest,  and  often 
relieves  his  mate  in  the  duties  of  incubation. 
Both  take  this  office  by  turns  ;  and  when  the 
young  are  excluded,  both  are  equally  active 
in  making  them  an  ample  provision. 

They  sometimes  live  in  societies ;  and  in 
these  tnere  are  general  laws  observed,  and  a 
kind  of  republican  form  of  government  esta- 
blished among  them.  They  watch  not  only 
for  the  general  safety,  but  for  that  of  every 
other  bird  of  the  grove.     How  often  have  we 
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aeen  a  fowler,  stealing  in  apon  a  flock  of  ducks 
or  wild  geese*  disturbed  by  the  alarming  note 
of  a  crow  or  a  magpie :  its  single  voice  gave 
the  whole  thoughtless  tribe  warning,  and 
tanght  them  in  good  time  to  look  to  their 
safety. 

Nor  are  these  birds  less  remarkable  for 
their  instincts  than  their  capacity  for  instruc- 
tion. There  is  an  apparent  cunning  or  arch- 
ness in  the  look  of  the  whole  tribe;  and  I 
have  seen  crows  and  ravens  taught  to  fetch 
and  carry  with  the  docility  of  a  spaniel.  In- 
deed, it  is  often  an  exercise  that,  without  teach- 
mg,  all  this  tribe  are  but  too  fond  of.  Every 
body  knows  what  a  passion  they  have  for  shining 
substances,  and  such  toys  as  some  of  us  put  a 
value  upon.  A  whole  family  has  been  alarmed 
at  the  loss  of  a  ring  ;  every  servant  has  been 
accused,  and  every  creature  in  the  house,  con- 
scioos  of  their  own  innocence,  suspected  each 
other;  when,  to  the  utter  surprise  of  all,  it  has 
been  jfound  in  the  nest  of  a  tame  magpie  or  a 
jackdaw,  that  nobody  had  ever  thought  of. 

However,  as  this  class  is  very  numerous,  it 
is  not  to  be  supposed  that  the  manners  are 
alike  in  all.  Some,  such  as  the  pigeon,  are 
gentle  and  serviceable  to  man;  others  are 
noxious,  capricious,  and  noisy.  In  a  few 
eeneral  characters  they  all  agree  ;  namely,  in 
having  hoarse  voices,  slight  active  bodies,  and 
a  faciRty  of  flight,  that  lmfi9es  even  the  bold- 
est of  the  rapacious  kinds  in  the  pursuit  I 
will  begin  with  those  birds  which  most  pro* 
perly  may  be  said  to  belong  to  this  class,  and 
go  on  till  I  finish  with  the  pigeon,  a  harmless 
bird,  that  resembles  this  tribe  in  little  else 
except  their  size,  and  that  seems  to  be  the 
•hade  uniting  the  pie  and  the  sparrow  kind 
into  one  general  picture. 

It  is  not  to  be  expected  that  in  this  sketch 
of  the  great  magazine  of  nature,  we  can  stop 
singly  to  contemplate  every  object.     To  des- 
cribe  the  number  thatofiers  would  be  tedious, 
and  the  similitude  that  one  bears  to  another 
would  make   the  history  disgusting.     As  a 
historian  in  relating  the  action  of  some  noble 
people  does  not  stop  to  give  the  character  of 
every  private  man  in  the  army,  but  only  of 
such  as  have  been  dbtinguished  by  their  con- 
duct, courage,  or  treachery;  so  should  the 
historian  of  nature  only  seize  upon  the  most 
striking  object  before  him ;  and  having  given 
one  common  account  of  the  most  remarkable, 
refer  the  peculiarities  of  the  rest  to  their 
fctiitral  description. 


CHAP.  II. 

or  TSB  RAVEN,  THE  CROW,  AND  THEIR 
AFFINITIES.^ 

Thb  Raven,  the  Carrion-crow,  and  the  Rook, 
are  birds  so  well  known,  that  a  long  descrip- 

>  Five  species  of  the  genus  Corvus  occur  in  Britain : 
—the  raven,  the  carrion-crow,  the  hooded-crow,  tiie 
rook,  and  the  jackdaw.  They  are  all  permanently  re- 
sidenL  The  magpie  difiers  so  much  from  the  rest  in 
the  elongation  of  the  tall,  the  comparative  shortness  of 
the  wings,  and  some  other  circumstances,  that  several 
writers  have  referred  it  to  a  separate  genus;  but  the  bill, 
the  feet»  and  the  organs  in  general,  are  so  similar,  that 
there  would  be  litUe  reason  for  setting  it  apart,  were 
there  not  other  species  having  more  dinimilar  features. 
Each  species  difiers  greatly  in  many  of  its  habits,  so 
that  I  am  unable,  from  my  own  observation,  to  arrive  at 
more  general  conclusions  than  those  given  above.  In 
fact,  every  species  in  existence  has  peculiarities  both  in 
habits  and  structure,  which  render  extended  generic 
characters,  applicable  to  all  the  beings  in  an  assumed 
group,  impossible. 

The  raven f  (see  Plate  XV.  fig.  7.)  which  is  the  largest 
species  of  the  crow  family,  is  one  of  the  most  remark- 
able of  our  native  birds,  both  on  account  of  its  habits, 
and  its  historical,  superstitious,  and  economical  relations. 
With  a  grave  and  dignified  air  it  combines  great  saga- 
city, and  in  courage  is  not  much  inferior  even  to  some 
of  the  rapacious  birds. 

It  is  crafty,  vigilant,  and  shy,  so  as  to  be  with  great 
difficulty  approached,  unless  In  the  breeding  season, 
when  its  aflectionate  concern  for  its  young  in  a  great 
measure  overcomes  Ita  habitual  dislike  to  the  proximity 
of  man, — a  dislike  which  Is  the  result  of  prudence  more 
than  of  mere  timidity,  for  under  particular  drcumetancea 
it  will  not  hesitate  to  make  advances  which  a  timorous 
bird  would  no  doubt  deem  extremely  haaardous.  Either 
from  natural  instinct,  or  from  observation  and  reflection, 
it  appears  to  know  in  some  measure  the  power  of  its  arch 
enemy ;  and  finding  that  its  own  faculties  are  insufficient 
to  enable  it  to  counteract  his  destructive  propensities, 
careftiUy  avoids  coming  within  his  reach.  On  the  other 
hand  it  eats  from  off  the  same  carcase  as  a  dog,  and 
takes  its  station  close  to  an  otter  devouring  its  prey, 
doubtless  because  its  vigilance  and  activity  suffice  to 
enable  it  to  elude  their  efforts  to  inflict  injury  upon  it; 
and  while  it  yields  to  the  eagle,  it  drives  away  the 
hooded  crow  and  the  gull.  It  knowi  the  distance  too  at 
which  it  is  safe  from  a  man  armed  with  a  gun,  and  aU 
lows  the  shepherd  and  his  dogs  to  come  much  nearer 
than  the  sportsman. 

When  searching  for  food  on  the  ground,  it  generally 
walks  with  a  steady  and  measured  pace,  like  tho  carrion, 
crow,  the  hooded-crow,  and  the  rook ;  but  under  excite, 
ment  it  occasionally  leaps,  using  its  wings  at  the  same 
time,  as  when  driven  from  carrion  by  a  d(^,  or  when 
escaping  fiom  its  fellows  with  a  fragment  of  flesh  or  in. 
testine.  Its  flight  is  commonly  stMdy  and  rather  slow, 
and  is  performed  by  regularly-timed  beats  of  its  extended 
wings,  the  neck  and  feet  being  retracted ;  but  it  can 
urge  its  speed  to  a  great  degree  of  rapidity,  so  as  to 
overtake  an  eagle  or  even  a  hawk,  when  passing  near  its 
nest.  In  fine  weather  it  often  soars  to  a  vast  height,  in 
the  manner  of  the  birds  just  mentioned,  and  floats  as  It 
were  at  ease  high  over  the  mountain  tops.  Some  na- 
turalists  observing  birds  thus  engaged,  have  imagined 
them  to  be  searching  for  food,  and  have  consequently 
amused  their  readers  with  marvellous  accounts  of  the 
J  distances  at  which  the  eagle  can  spy  its  prey;  but  had 
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tion  would  oat  ooscare  our  ideas  of  them.  The 
rayen  is  the  largest  of  the  three,  and  distin- 
guished from  the  rest  not  only  by  his  size,  but 
by  his  bill  being  somewhat  more  hooked  than 

they  patiently  watched,  they  might  have  found  that  the 
quiet  soarings  of  the  raTon  and  the  rapacious  species 
have  no  reference  to  prey.  On  the  other  hand,  it  may 
sometimes  be  obsenred  gliding  along,  and  every  now  and 
then  shifting  its  course,  in  the  heaviest  gales,  when 
scaroely  another  bird  can  be  seen  abroad.  Although 
there  is  not  much  reason  for  calling  it  **  the  tempest- 
loving  raven,"  it  would  be  a  severe  storm  indeed  that 
would  keep  it  at  home  when  a  carcase  was  in  view. 

Having  ei^oyed  ample  opportunities  of  cultivating  an 
acquaintance  with  this  species  in  the  outer  HebridM,  I 
shall  describe  its  manners  as  observed  by  me  in  those 
dreary,  but  to  the  naturalist,  highly  interesting  islands. 
There  the  raven,  in  search  of  food,  may  be  seen,  either 
singly  or  in  pairs,  in  all  sorts  of  situations,  along  the 
rocky  shores,  on  the  sand  fords,  the  sides  of  the  hills, 
the  inland  moors,  and  the  mountain  tops.  It  flies  at  a 
moderate  height,  proceeding  rather  slowly,  doTiating  to 
either,  sailing  at  intervals,  end  seldom  uttering  any 
sound.  When  it  has  discovered  a  dead  sheep,  it  alights 
on  a  stone,  a  peat  bank,  or  other  eminence,  folds  up  its 
wings,  looks  around,  and~  croaks.  It  then  advances 
nearer,  eyes  its  prey  with  attention,  leaps  upon  it,  and 
in  a  half-crouching  attitude  examines  it.  Finding  mat. 
ters  as  it  wished,  it  croaks  aloud,  picks  out  an  eye,  de- 
vours part  of  the  tongue  if  that  organ  be  protruded,  and 
lastly  attacks  the  subcaudal  region.  By  this  time  ano- 
ther raven  has  usually  come  up.  They  perforate  the  ab- 
domen, drag  out  and  swallow  portions  of  the  intestines, 
and  continue  to  feast  until  satiated  or  disturbed.  Some- 
times, especially  should  it  be  winter,  they  are  joined  by 
a  great  black-backed  gull,  6r  even  a  herring  gull,  which, 
although  at  first  shy,  are  allowed  to  come  in  for  a  share 
of  the  plunder;  but  shoukl  an  eagle  arrive,  both  they 
and  the  gulls  retire  to  a  short  distance,  the  former  wait- 
ing patiently,  the  Utter  walking  backwards  and  forwards 
uttering  plaintive  cries,  until  the  intruder  departs.  When 
the  carcase  is  that  of  a  larger  animal  tiian  a  sheep,  they 
do  not  however  fly  oflf,  although  an  eagle  or  even  a  dog 
shouki  arrive.  '*  Pens  oonvivialis,"  observes  LinnsBUs, 
and  the  fact  Is  proverbial  in  the  Hebrides,  where  this 
bird  is  named  Biadhtach,  and  where  biadhtachd,  which 
etymologically  is  analogous  to  ravening,  signifies  asso- 
ciating for  the  purpose  of  eating  and  making  merry. 
These  observations  I  have  made  while  lying  in  wait  in 
little  huts  constructed  for  the  purpose  of  shooting  eagles 
and  ravens  irom  them.  The  Utter  I  have  allowed  to 
remain  unmolested  for  hours,  that  they  might  attract  the 
former  to  the  carrion ;  and  in  this  manner  I  have  been 
enabled  to  watch  their  actions  when  they  were  perfectly 
unrestrained. 

Although  the  raven  is  omnivorous,  its  chief  food  » 
carrion,  by  which  is  here  meant  the  carcases  of  sheep, 
horses,  cattle,  deer,  and  other  quadrupeds^  dolphins  and 
cetaceous  anlmaU  in  general,  as  well  as  fishes  that  have 
been  cast  ashore.  In  autumn  it  sometimes  commits 
great  havock  among  the  barley,  and  in  spring  it  occa- 
sionally destroys  young  lambs.  It  has  also  been  accused 
of  killing  diseased  sheep  by  picking  out  their  eyes;  but 
of  this  I  have  obtained  no  satisfactory  evidence.  It  an- 
noys the  housewives  by  sometimes  flying  ofl*  with  young 
poultry,  and  especially  by  breaking  and  sucking  eggs 
which  the  ducks  or  hens  may  have  deposited,  as  they 
frequently  do,  among  the  herbage. 

In  these  islands,  should  a  horse  or  a  cow  die,  as  in  my 
younger  days  was  very  frequently  the  case  in  the  begin- 
ning of  summer,  after  a  severe  winter  or  spring,  or 
should  t  grampus  or  other  large  cetaceous  animal  be  cast 
on  the  shore,  the  ravens  speedily  assemble,  and  remain 


that  of  the  Test  As  for  the  carrion-crow  and 
the  rook,  they  so  strongly  resemble  each  other, 
both  in  make  and  size,  that  they  are  not  easily 
distinguished  asunder.     The  chief  difference 

in  the  neighbourhood  until  they  have  devoured  it.  A 
large  herd  of  grampuses,  delphinus  orca,  having  been 
driven  by  the  inhabitants  of  Pabbay  on  the  sand  beach 
of  that  isUnd,  which  is  one  of  those  in  the  Sound  of 
Harris,  an  amasing  number  of  ravens  soon  collected 
from  sil  quarters,  and  continued  for  several  weeks  to 
feast  upon  the  carcases.  By  the  time  when  thU  supply 
of  food  was  exhausted,  autumn  was  advancing,  and  the 
inhabitants  became  alarmed  lest,  should  the  ravens  pro- 
long their  stay,  they  should  attack  their  barley,  which 
was  their  main  stay,  as  they  depended  chiefly  upon  it 
for  the  means  of  paying  their  rents,  a  regnUr  system  of 
illicit  distilUtion  having,  for  reasons  not  difiicult  to  be 
guessed,  been  permitted  for  many  years.  Various  expe- 
dients were  tried  in  vain,  until  .at  length  a  scheme  was 
devised  by  one  Finlay  Morison  which  produced  tlie  de- 
sired efiect.  The  ravens  retired  at  night  to  a  low  difl 
on  the  east  side  of  the  island,  where  they  slept  crowded 
together  on  the  shelves.  Finlay  and  a  few  chosen  com- 
panions, intimately  acquainted  with  the  principal  fissures 
and  projections  of  the  rock,  made  their  way  alter  mid- 
night to  the  roosts  of  the  ravens,  caught  a  considerable 
number  of  them,  and  carried  them  off  alive.  They 
then  pkicked  ofi'sll  their  featliers  excepting  ttiese  of  the 
wings  and  tail*  and  in  the  morning  when  their  com- 
panions were  leaving  their  places  of  repose,  let  loose 
among  them  these  live  scare-crows.  The  ravens^  terri- 
fied by  the  appearance  of  those  strange-looking  creatures^ 
which  it  seems  they  failed  to  recognise  as  their  own 
kinsfolk,  beUxdc  themselves  to  flight  in  a  body,  and  die* 
not  return  to  the  island.  It  was  in  this  numerous  con- 
gregation ctf  ravens  that  the  white  Individual  of  which 
I  have  already  made  mention  occurred,  and  which  the 
people,  considering  it  as  the  royal  bird,  regarded  with  a 
kind  of  superstitious  reverence.  On  another  occasion, 
when  a  whale  had  been  cast  ashore  on  the  farm  of  Big 
Scarista,  I  have  seen  these  birds  impatiently  waiting  on 
the  rocks  around,  until  the  people  who  were  flencing  it 
went  home,  carrying  creels  full  of  the  flesh  with  them 
for  domestic  consumption,  when  the  ravens  descended 
to  the  carcase,  and  gorged  themselves  with  all  haste. 

The  voice  of  the  raven  is  a  hoarse  croak,  resembling 
the  syllable  Crock  or  Cmck  /  but  it  also  emits  a  note  no 
unlike  the  sound  tii  a  sudden  gulp,  or  the  syllable  €3uck^ 
which  It  seems  to  utter  when  In  a  sportive  mood;  for 
although  ordinarily  grave,  the  raven  sometimes  indulfes 
In  a  frolic,  performing  somersets  and  various  evolutions 
in  the  air,  much  in  the  manner  of  the  rook. 

Taken  from  the  nest  when  nearly  able  to  fly,  the  raven 
is  easily  reared,  very  soon  learns  to  feed  by  Itself,  and 
becomes  an  amusing,  although  occasionally  mischievous 
pet.  It  defends  Itself  against  dogs  and  cats  with  great 
courage  and  success,  and  may  be  taught  to  pronounce 
words  with  considerable  accuracy.  Numerous  storiee 
are  told  of  its  thieving  propensities;  but  let  one  suffice: 
"  We  haye  been  assured,'*  says  Montagu,  *'  by  a  gentle- 
man of  veracity,  that  his  butler  having  missed  a  great 
many  silver  spoons  and  other  articles,  without  being  aUe 
to  detect  the  tliief  for  some  time,  at  last  observed  a  tame 
raven  with  one  in  his  mouth,  and  watched  him  to  his 
hiding«place,  where  he  found  more  than  a  dosen." 

I  know  no  British  bird  possessed  of  more  estimable 
qualities  than  the  raven.  His  constitution  is  such  as  to 
enable  him  to  brave  the  fury  of  the  most  violent  tem- 
pests, and  to  subsist  amidst  the  most  intense  cold  ;  he 
is  strong  enough  to  repel  any  bird  of  his  own  siae,  and 
his  spirit  IS  such  as  to  induce  him  to  attack  even  the 
eagle ;  his  afi*ection  towards  his  mate  and  young  is  great, 
although  not  superior  to  that  manifested  by  many  other 
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to  bo  fbuiid  between  tbem  lies  in  the  bill  of 
the  rook ;  which,  by  being  ft'equentljr  thrnst 
into  tbe  ground  to  fetch  out  grabs  and  earth- 
worms, is  bare  of  feathers  as  far  as  the  eyes, 

birds;  !ti  ngftcUy  ho  is  nol  excelled  hy  iny  other  spe- 
cial; fend  his  power  of  Tision  is  at  least  equal  to  that  of 
nest  others,  not  excepting  the  birds  of  prey,  for  he  is 
generally  the  first  to  discover  a  carcase.  To  man,  hovr. 
erer,  he  seems  to  be  more  Injurious  than  useful,  as  he  is 
accused  of  killing  sickly  sheep,  sometimes  destroys 
lainln,  and  frequently  carries  off  the  young  and  eggs  of 
domestic  poultry.  For  this  reason  he  is  generally  pro. 
Kribed,  and  in  many  districts  a  price  is  put  upon  his 
faced ;  but  his  instinct  and  reason  suffice  to  keep  the  race 
from  materially  diminishing.  As  his  flesii  is  not  pala^ 
table,  it  is  not  probable  that  he  could  be  usefbl  in  the  do- 
mestic  state.  He  seems  to  have  fewer  feathered  ene- 
mies than  most  other  birds ;  for  although  he  may  often 
be  seen  porsatng  gnlls,  hawks,  and  eagles,  I  have  never 
obMTTed  any  species  attacking  him,  with  the  exception 
ef  the  domestic  cock,  which  I  have  seen  give  battle  to 
him,  and  even  drive  him  off.  It  has  been  alleged,  how- 
ever, that  rooks  assail  him  in  defence  of  their  young, 
ind  there  Is  nothing  incredible  in  this,  for  the  weakest 
bird  will  often  In  such  a  case  attack  tlie  most  powerful 
and  rapacious. 
The  earrion'trom  is  so  intimately  allied  to  the  raven. 


that,  without  consider^  its  infertar  eiee,  and  some  dif- 
ferences in  the  forms  of  the  ^Mlhers,  one  might  be  apt 
to  eoofound  the  two  species.  Its  proportions  are  almost 
the  same  as  those  ot  the  raven,  the  body  being  ovate, 
rather  full  and  compact ;  the  neck  short  and  strong ;  the 
bead  large,  oblong,  and  somewhat  convex  above. 

The  carriosi-crow  is  very  uncommon  in  the  northern 
and  middle  parts  of  Scotland ;  but  io  the  southern  divi- 
tion  of  that  country,  and  in  England,  is  much  more  nu- 
merous than  the  raven  or  the  hooded^^row.  It  roosts  in 
trees  and  on  roeks,  betakes  itself  in  search  of  food  to  the 
open  moors,  hflly  pastures,  fields,  and  shores,  and  preys 
on  small  quadmpeds,  young  hares  and  rabbits,  young 
birds,  eggs,  rnistacea,  mollusca,  worms,  grubs,  and 
grain.  Its  principal  food  however  Is  carrion  of  all  kinds ; 
aod  it  not  wifrequently  destroys  young  lambs  and  sickly 
sheep.  Montagu  states  that  he  has  seen  it  pursue  a 
pigeon,  and  strike  one  dead  from  the  top  of  a  bam.  As 
a  pnwf  of  its  being  occasionally  granivorous,  like  the 
raven,  I  may  mention  that  I  found  the  stomach  of  ono 
that  had  been  trapped  in  Linlithgowshire  in  November 
1S34,  filled  with  oat  seeds. 

The  crow  is  in  general  a  solitary  bird,  or  rather  keeps 
in  pain,  although,  when  there  is  an  abundant  supply  of 
feod,  several  individuals  may  occasionally  be  seen  toge- 
ther.   Its  flight  Is  similar  to  that  of  the  raven,  being 
generally  sedate  and  direct,  performed  by  regularly-tlmed 
flaps,  the  wings  stretched  out  to  their  full  extent,  so  that 
the  outer  primaries  are  separated  for  nearly  half  their 
length.    Its  mode  of  walking  Is  also  similar,  and  its  cry 
h  a  croak,  dearer  and  less  sonorous  than  that  of  the 
raven.    At  a  distaooe  it  Is  not  easily  distinguishable 
froB  the  rook;  but  one  who  attends  to  small  differences 
•f  form  and  habfts  may  readily  distinguish  the  two  spe. 
cies.    The  rook  Is  less  compact,  and  the  feathers  of  its 
•bdomfaial  region  project  more,  while  Its  mode  of  walk- 
big  is  quicker,    and  it  keeps  its  bill   more   inclined 
towards  the   ground.    At  hand,  the  species  are  very 
sanljr  dlitlngtflshed,  the  rook  having  a  bin  of  a  dlflereiit 
bm,  aod  the  feathers  at  its  base  being  abraded.    AI- 

▼Of»  II. 


and  appears  of  a  whitish  colonr.  It  differs 
also  in  the  purple  splendour  or  gloea  of  its  fea- 
thers, which  in  the  carrion-crow  are  of  a  dirlj 
black.     Nor  is  it  amiss  to  make  those  distinc* 
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though  It  Is  said  by  several  omithulogista  to  breed  with 
the  carrion-crow,  and  has  even  been  considered  by  some 
to  be  of  the  same  species^  I  have  never  seen  It  consort- 
ing with  that  bird,  even  casually. 

It  nestles  in  racks  and  tall  trees,  beginning  as  early  as 
February  to  constract  ^  repair  Its  nest,  which  is  bnlky, 
composed  of  twigs,  and  lined  with  moss,  straws,  wool, 
hair,  and  other  soft  materials.  The  eggs  are  from  four 
to  six,  <^  a  rather  elongated  ovate  form,  pale  bluish-green^ 
spotted  and  blotched  with  dark  umber  or  dove-brown  and 
purpHsh-grey.  Sometimes  the  eggs  are  nearly  destitute 
of  spots,  and  occasionally  they  are  doaely  freckled  all 
over  with  light  brown. 

This  species  Is  easily  distinguished  fttMi  the  laren,  by 
its  inferior  size,  and  the  shortness  of  the  anterior  cervU 
cal  feathers.  From  the  rook  it  Is  still  more  easily  dis. 
tinguisfaed,  the  bristly  feathers  over  the  bill  remaining 
entire  In  it,  while  In  that  bird  they  are  abraded ;  the 
texture  and  tints  of  the  plumage  are  also  different,  as 
will  be  seen  on  comparing  the  descriptions.  Ttie  car- 
rion-crow is  much  more  nearly  allied  to  the  American 
crow,  Corvns  Americamis,  with  which  It  had  been  con- 
sidered identical,  mitil  the  differences  were  pointed  out 
by  Mr  Audubon;  (see  Omith.  Biogr.  vol.  ii.  p.  32S.)  I 
have  carefully  compared  skins  of  the  two  species,  and 
am  convinced  that  they  are  diflbrent* 

It  is  easily  tamed,  and  in  a  state  of  domestication 
shows  the  same  thieving  propensities  as  the  raven  and 
jackdaw,  carrying  off  to  some  hiding-place  whatever 
articles  strike  Its  fancy.  In  activity  and  liveliness  he 
is  intermediate  between  tlie  birds  just  mentioned ;  like 
them  he  may  be  taught  to  imitate  the  human  voice ; 
and  his  actions  afford  amtsement  to  those  who  are  fond 
of  feathered  pets,  as  he  becomes  very  familiar  with  his 
friends,  repels  his  canine  foes,  and  contrives  to  console 
himself  for  the  loss  of  liberty  In  the  best  way  he  can, 
although  if  his  wings  are  left  uncut  he  generally  endea. 
vours  to  regain  his  freedom. 

According  to  Temmlnck,  the  carrton^row  Is  dispersed 
over  the  whole  extent  of  Western  Europe,  hot  is  rare  in 
the  eastern  parts.     It  has  not  been  fbund  in  America. 

Hie  hoodtd^crow  is  so  closely  allied  to  the  carrion- 


crow,  that,  were  the  cdlours  ^  same  in  both,  it  would 
be  almost  impossible  to  distinguish  them.  Some  per- 
sons Indeed  have  considered  the  two  as  probably  forming 
only  a  single  species ;  but  in  this  opinion  I  do  not  agree 
wiUi  them,  for  reasons  to  be  presently  stated.  The  ge- 
nersl  form  and  size  are  about  the  same  as  those  of  the 
species  jilst  mentioned.  The  bill  Is  almost  precisely 
similar,  or,  if  different  at  all,  it  is  perhaps  not  quite  so 
robust. 

The  hooded.crow  is  very  abundant  In  the  Heln'ides, 
the  Shetland  and  Orkney  Islands,  and  most  parts  of  the 
northern  and  middle  divisions  of  Scotland ;  but  is  rare 
In  the  southern  dirision,  and  gradually  diminishes  as  we 
proceed  southward.  It  Is  not  confined  to  the  coast,  but 
is  met  with  In  the  very  centre  of  the  Orampians,  and 
other  inland  districts ;  but  In  winter  few  individuals  are 
found  in  the  Interior.  Although  somewhat  more  sodal 
than  the  carrion-crow  or  the  raven,  It  is  not  gregarious, 
for  although  four  or  five  individuals  may  often  be  seen 
together,  more  than  that  number  seldom  convene  tmhraa 
when  attracted  by  an  ibundant  tupply  of  ibod.    It  de- 


HIStORT  OP  BIROS. 


tioni,  as  the  rook  h&s  but  too  frequently  suffer, 
ed  for  its  aimiUlude  to  the  canion-cTow  ;  and 
thus  a  haimlesa  bird,  tliat  feeds  only  npo 
sects  and  corn,  has  been  destroyMl  for  another 


riTM    ill   iiibsiiMnca   Jram   curlon,   <Ie*d   fiifa,  cnbi, 
ephini,   mollusc*,  Itnm,  gnin.  utd  Mher    mitUn,    it 
being  fully  u  pmniicuaua  *  feeder  u  tba  curicn-ci 
or  tbe  n>Bn,  although  it  cerUlalj  prefen  liih  tad  n 
\iua,  M  Isrge  carotsn,  and  leiy  rvsly  feedi  upoi 
Mnnded  nbule,  or  tnn  •  domMlc  wiimil.      Yoi 
l»mba  are  faiourilo  delictriag,  and  In  leven  bsuc 
•then  Bummer  in  »!n  ttniggleg  with  winter,  wmetii 
iBbrd  an  abunduit  temporary  nipply.     I  am  not,  hi 
ever,  locllned  to  belten  that  the  boodad-crovr  odan  d»- 
itroyi  thsH  animals,  nor  thai  It  renturea  to  attack  lickly 
sheep.      It  nunr  digputea  a  priie  with  the  men,  i 

far  to  a  dog  ai  the 

iblei  ill  TigiUnc 
■1  boldiieaa. 
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In  quiet,  and  n]on 
nettber,  oue  of  them,  perched 
tln^iee  to  croak  for  a  long  time,  being  reipooded  to  at 
interrala  by  another  that  haa  taken  a  aUlioa  at  lome  di>- 
laoce.  (ta  Tolce  ii  not  ao  loud  or  clear  aa  that  of  the 
carrion-crow,  but  reaolTea  itself  into  a  rather  harab  sound 
resembling  tbe  lyllable  CrOU,  pronounced  by  a  genuine 
Aberdoiilaii.  Oii  ordinary  occasion),  Iti  flight  Is  pern- 
Ilarly  sedale,  being  pertermed  by  regulirly-Umed  elow 
beatij  but  uheii  uecenary.  It  can  be  greatly  accelertl«d, 
altbough  it  never  equals  in  rapidity  Ibat  of  the  raten. 
It  alio  walks  In  the  lame  staid  manner  as  the  cariion- 
crow  and  tbe  rook,  and  In  gener^  weara  a  grm¥e  aspect, 
demeaning  Itself  id  as  if  it  were  not  disposed  lo  indulge 
in  unbecoming  levity.  It  rmrely  moleiti  other  bir^, 
iwr  I)  it  often  attacked  by  any. 

Ill  district)  ^quented  by  it,  y«i  commonly  lind  it 
tlun^  the  shore,  tometlmei  among  the  rocka,  searching 
for  crab)  and  shell-Aih,  which  it  haa  lagaiJty  enough, 
when  It  cannot  rtherwise  open  them,  to  raise  In  the  air 
and  drop  to  the  ground;  sometime)  on  the  o»dy  beach, 
uspeclally  If  fish  or  echini  liave  been  cast  up,  llw  lat- 
ter are  so  frequently  deroured  by  them  In  tbe  Hebrides 
that  they  have  obtained  the  name  of  booded-crow'i  cups 
— cngan-feanualg.  Gulli,  eten  the  strongest,  rarely 
dispute  with  them  on  luch  occasloni,  but  impatiently 
iralk  about  until  they  choose  lo  Ry  off. 

Although  (amlllar  enough  with  this  species,  I  have 
iteier  obsened  It  mount  high  inUi  the  air  like  tbe  raien, 
for  the  purpoM  of  sailing.  Nor  does  it  scour  the  hill 
tops  and  ddea  In  the  same  free  and  bold  manner,  but 
r^her  haa  a  akulking  habit,  and  prefen  remaining  on 
the  Icwer  grounds,  especially  In  the  lidnlty  of  water, 
whether  fresh  or  salt,  it  leuxJies  the  moors,  however, 
for  eggs  and  young  birds,  and  commits  considenble  do. 
pre^tioiis  upon  those  of  tbe  golden  ploter  and  red 
grouse.  The  eggs  of  gull)  and  tenia  it  does  not  venture 
In  seise  upon,  knowing  that  these  birds  would  join  In  at- 
tacking any  Intruder. 

It  is  lald  by  some  to  aaiemble  at  times  in  very  large 
flocks,  apparently  for  the  purpoee  of  settling  some  im- 
portant matter  referring  to  their  mutual  benefit; 


n  dia- 
poied  to  consider  them  BI  merely  imaginary.  Nor  la  it 
necessary  that  they  should  hate  aieemblies  for  the  pur- 
pose of  choosing  partners,  (or,  according  to  my  obierTa- 
tlon,  they  remain  paired  all  the  year,  and  the  young  In- 
rilvlduals  can  easily  meet  without  having  a  genenU  con . 
vocaUon.  SevenI  authors  talk  of  their  building  In  trees; 
tait  [  have  never  seen  a  hooded-rrow't  iiesl  elsewlieie 


that  feeds  upon  carrion,  and  is  often  destruc- 
tive among  young  poultry.    . 

The  manners  of  the  raven  and  the  carrion- 
crow  are  exactly  aimilar;  they  both  feed  upon 


than  on  a  rock,  and  generally  by  the  sea.  It  Is  large, 
composed  of  twiga,  searneeds,  heath,  feathers,  and  straws, 
being  almilu-  to  that  of  tbe  carrion-crow  and  men.  Tiie 
egga,  from  four  to  sii  or  seven  in  uumber,  but  generally 
five,  are  of  a  regular  ovate  form,  from  an  inch  and  a 
half  lo  an  inch  and  eight  twellUu  long,  and  about  one 
and  a  twelfth  acrm ;  of  a  pale  bluish-green  tint,  marked 
all  over,  but  more  thickly  at  the  large  end,  with  oblong 
and  roundish  spots  of  greenish-brown  and  pale  purpliih- 
gray.  They  vary  considerably  En  colour,  as  is  tbe  case 
with  the  other  species,  and  in  a  cabinet  cannot  be  dis- 
tinguished from  those  of  the  nrriDii-crow.  Tile  young 
are  at  first  covered  with  blickieh-gray  down. 

According  Co  suthon,  this  species  occurs  in  all  parts 
of  Europe,  remaining  stationary  in  the  eailem  and  moun- 
tainous districts,  but,  as  M.  Temminck  alleges,  appear- 
ing only  in  September  and  October  in  llic  wealem  coun- 
tries. In  the  whole  of  Scotland  it  la  sUticnsry  ail  the 
year,  although  many  individuals  may  probably  migrate 
southward!  but  In  most  parts  of  Kogland  It  appears  in 
October,  chiefly  akag  the  coast,  and  on  Uk  extetiaive 
maritime  downs,  and  departs  in  March. 

Tlk)  nul  is  mora  sleoder  and  generally  tomewltai 


laller  than  the  earrlon-crow,  whlcb  it  greatly  resemblns 
len  viewed  at  a  distance.  The  genenil  liim,  however, 
moderately  (ill!. 

All  day  long  you  may  And  the  rook  In  the  fields  or 
pastures,  diligently  sean:hliig  For  worms  and  grubs, 
ireaking  up  and  turning  ovar  the  dij  cow-dung  witli 
ts  hill,  Ihnisting  It  deep  Into  the  loose  aoll,  or  digging 
imong  tufts  of  grass  and  clover  to  estrrKl  the  larva  that 
hid  hariMur  amidst  their  roots.  At  this  saaioi,  you 
often  observe  theae  birds  scattered  over  the  moorluid 
9  of  tlie  curlew  and  plover,  ind  not  unfrequently 
le  sandy  or  muddy  beai*hes  eipoeed  by  the  tide. 
Towards  evening,  collecting  into  large  straggling  SocJis, 
Iterlng  Ibeir  loud  and  not  unpleasant  cries,  they 
I  to  their  rooita  on  llu  tall  trees  of  some  antique 
Ion,  where  for  iges,  perhaps,  their  race  lias  fixed 
ode.  During  long  drought)  they  experience  great 
dISculIy  In  procuring  subsisUnce,  at  least  in  districta 
I  there  Is  not  a  diversity  of  soil  and  a  varietj'  of 
rjj  although  in  moat  parts  of  Scotland  they  have  a 
ciioice  of  ground  which  renden  Ihem  lea  liable  to  be 
seriously  incommoded  by  extremes  of  weather. 

In  their  diataiit  flights  lliey  cemmonly  proceed  at  a 
considerable  height,  moving  with  moderate  speed,  in  a 
ilraggllng  disorderly  band,  often,  eipeciallyat  tlia  out- 
let, witli  murh  noise.  I'lieir  flight  Is  of  tliat  kind  whirii 
1  call  sedate,  being  performed  by  regularly-timed  TVther 
'm  beats  of  tbe  eipsnded  wings,  direct,  without  un- 
ilationi,  and  capable  of  being  grually  protracted .  Some- 
nes  on  one  of  their  excuislnis,  wlien  passing  over  a 
lid  or  meadow  at  a  great  height,  something  In  it  np- 
lars  suddenly  lo  atlract  their  attention,  and  they  da- 
end  headlong,  performing  singular  evolutions  aa  llwy 
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carrion  ;  tbey  fiy  only  in  pairs ;  and  nill  des- 
troy other  birds,  if  they  can  take  them  by 
surprise.  BatitiaverycuffeTent  with  the  rook, 
tlie  daw.  iuid  the  Cornish  chough,  which  may 

turn  fnm  Me  U  ilds  uid  wind  uDong  ttcb  Mh«r.  In 
pBtni.  howBTar,  Ihey  ntUi  wllh  mora  ctution,  tomt- 
l\me>  Ilyilm  reputed];  D»r  Ihe  gniund,  often  dropping 
donn  one  by  one,  tad  occulonilly  percblng  for  a  wbJla 
In  ihg  neighbouring  tree*  before  Tenturing  to  ilight. 

Tbe  ct;  of  the  rook  rHemblM  Ihe  pliable  Kktaa, 
mora  or  lua  hanb  or  »ft  iceordfng  M  occation.  Tliere 
ti  greU  dlvenltr  in  the  Toica  of  indliidiula,  tome  taar- 
[ng  Qiucb  louder  and  dearer  ndei  than  othera.  AL- 
tbnigh  wparalalf  their  criei  are  monotonout  and  dl>- 
tgraeable,  f  al  from  ■  large  flock,  and  at  aome  diitance^ 
Iber  irg  b^  i»  mean  unpleaHnli  and  tboaa  wbo  hara 
hKODH  babliuated  to  the  noiie  of  a  lookarjr,  do  not  ge- 
nenllf  find  it  aimoTing. 

AlUiough   the  Maple  food  of  the  nnk  !■  larm  and 

cKti,  litardi,  leedi,  eneclally  of  cereal  [danta,  acoma, 
beecb-oDia,  portlona  of  rooCa  ef  graaaee,  and  in  vlntcr 
(Ten  lamtpa.  I  hare  leen  rooki  picking  at  a  flab  «i 
Ike  btarh,  but  I  beliere  they  narer  detour  carrlm,  al- 
Iboigh  tbvf  majF  be  laen  ilraut  a  dead  hone  or  vow 
Kucbing  for  liima.  While  feeding,  thaj'  frealf  aan>- 
Fute  nith  jackdawf,  and  CTen  gutia;  and  I  ba*e  aaen 
uarliogi,  red-nlngv  fialdfaree  and  mbeel  thrudiea  ming- 
ling with  them  without  nurh  ippreheniion  of  danger. 

Rooki  arc  not  lasilj'  ibot  In  the  Aeldi  unlen  ooe  conu 
uddeiilallj  opon  tome  that  h»e  itraigled  to  the  edge, 
br  Ibey  are  commonl)'  ib;  and  TigllanC.  Al  the  ume 
line  they  teein  to  calculate  upon  llie  protection  nhlcb 
ihcf  nniallf  racaita  In  the  neighbourbood  of  their  breed, 
■ng  placet,  and  are  leaa  shj  on  tbe  lawn  and  hi  the  park 
tliao  on  the  disUnt  paMurei  and  in  the  ploughed  Heidi, 
[n  the  neighbourhood  of  lowne  they  are  alwayi  more 
Birjr  than  In  lbs  country,  h  that  balding  out  a  gun  or  a 
■tick,  or  OTen  the  arm,  or  aUndlng  atock  ttlll,  ti  mra  to 
mike  them  fly  off,  UDlan  they  ta  MTeral  hondrod  yarda 

et,  and  in  action 


la  lain  the  JacUaa  ii  i 


n~i,  ue  necB  iiwr  inon,  me  oeaa  large,  ine  leei 
•Inp,  aitd  tali  of  moderala  length. 

The  Jadidaw  ii  a  remarkably  active,  pert,  and  loqin 
dam  Uttla  fallow,  erer  cheerful,  alwaya  on  the  alert,  an 


mdy  either  for  baalnea  or  frolic.  If  not  lo  raapectabli 
M  the  graTe  and  ngacloui  raren,  he  ia  at  leait  Ihe  m«l 
ptwaol  of  the  family,  and  withal  extremely  fond  of  ta- 
mely, Air  not  content  with  baring  ■  Sock  of  bl>  own  Ailk 
■bM  Mm,  ha  ^*n  tfaroiU  himielf  Into  Ihe  mldit  of  a 
pxg  ef  reoti,  and  in  winter  lomatimea  take)  up  hli 
■Me  emlrely  with  them. 

Tbe  flight  of  thb  apadai  ta  elmilar  to  that  of  the  rook, 
^Mwbat  more  npM,  generally  eitrtmely  warering, 
'■■a  bird  fraqoently  ihlfting  Ila  direction,  '    ' ' 


dinniwarde,  than  eurrlni  tip  again,  ihootlng  oblfqoaly  to 
*b«  (ide,  and  peiftrmlng  aa  many  arolMtioni  ai  if  it 
tnU  oat  blloH  a  direct  Use,  which,  howaTer,  It  aome- 


be  all  ranked  in  this  order.  They  are  sociable 
and  hanolesi;  they  live  oiily  upon  insects  and 
Krainjand  wherever  they  are,  instead  of  injur- 
ing otherhirds,  they  seen  aentinela  for  Ihe  whole 


clamorom,  and  Itj  note  being  loud  and  clear,  reaambling 
the  lyllable  Ka*  or  Cam,  Tariouily  modulated,  the  noite 
amilted'by  a  large  flock,  although  in  no  degree  mualcal, 
ii  far  from  being  unpleasant. 

Jackdawi  Inhabit  deaerted  buildingi,  iteeplei,  towen, 
and  high  rocka,  especially  thoee  along  the  coaat.  Sally- 
ing froin  thence  at  early  dawn,  Ihey  betake  tbemielTea 
lo  the  paature),  meaduw!i,  or  ploughed  Itelda,  to  aearch 
for  larm,  worma,  Inaerts,  and  In  general  the  same  aort 
of  food  u  tha  rooki,  with  which  they  olten  auociata  on 
Ibeir  axcuriionL  They  walk  gracefully,  and  much  mora 
amartty  than  the  rook),  often  ruiming  under  eicitemenl, 
and  frequently  quarrelling  together,  although  without 
any  terloiit  ntulta.  They  do  not  deaplaa  canion,  and 
oa  the  ahore  will  occBiiaially  feed  on  ebell-flah,  cruita- 
cea  andflibei,  being  nearljrai  omnlrorout  utbe  hooded- 
crowa,  allbougfa  giving  a  decided  preferanca  to  larva. 
They  an  acarcely  lata  vigilant  than  the  rooka,  at  least 
while  In  the  flelda,  to  that  It  la  not  alwayi  easy  to  get 
within  shot  of  them;  but  In  the  breeding  acaHn  one 
may  readily  procure  apecinieni  by  concealing  hltnaelf  (n 
the  midst  of  their  haunts. 

Thia  la  one  of  tbe  few  Mnla  that  habitually  or  occa- 
alonally  reside  In  Ihe  heart  of  clliaa,  where  it  aalecta  a 
ataeple,  a  church  tower,  or  any  other  high  building,  in 
which  it  can  And  a  sufficient  number  of  aerara  retreala. 
In  Edinburgh,  for  eiampla,  ft  freijuenti  Meriot'i  and 
Wataon'a  Hoapllali.  the  Univenity,  the  Infirmary,  the 
Chapal  of  Holy  rood  houaa,  and  the  Caitle,  although  In 
the  latter  it  la  chiefly  In  tha  rock  that  It  take*  up  lit 
abode.  In  the  country,  ruinous  castles  are  Its  favourite 
place*  of  reaort,  and  It  la  found,  for  example,  at  Dunot- 
Isr,  Roaalyn,  and  TanUUon  Caallea,  and  the  building* 
on  the  Bass.  II  also  not  unfrequently  finds  reliige  in 
high  rocka,  aa  at  the  Cove  near  Aberdeen,  and  in  other 
placea  along  tha  coait;  and  In  defect  of  mora  agreeable 
lodgings,  will  somatlmea  settle  In  a  wood. 

In  these  placea  alao  II  neatlea,  ai  well  aa  not  unfre- 
quently in  the  interio-  of  chlmneyi  In  which  fire  ii  not 
kept.  The  neat  ia  filed  In  any  convenient  receia,  on  a 
cwnice  or  other  prejecting  jnrt  of  a  building,  In  the 
hole  of  a  spout,  or.  In  short,  In  ajiy  place  that  seemir 
auitable.     It  has  a  base-work  of  sticks,  on  nhlch  la  laid 

tariali.  llie  eggs  are  from  tour  to  seven,  generally  Are, 
of  a  regular  oval  form,  broader  In  proportion  to  their 
lengtb  than  thoae  of  the  other  species,  much  lighter  alao, 
being  d  a  very  pale  green  lab-blue,  or  rather  bluieh- 
white,  covered,  more  proliiaely  at  the  larger  end, 
with  amall,  round,  lepaiated  ipota  of  dark  brown  and 
pale  purplish.  They  vary  In  lengtb  from  an  Inch  anil 
four  twelftha  to  an  Inch  and  alx  twelftba,  in  diameter 
from  eleven  and  a  half  twelftha  to  a  twelfth  more.  The 
Bggi  are  generally  dapoalled  In  May,  and  the  young  are 
abroad  by  tha  end  of  June, 

Jackdawa  often  obtain  a  large  proporllen  of  their  Ibod 
in  the  streets,  which  they  frequent  more  eapecially  In 
the  morning),  along  with  plgeona,  and  somelimet  rooka. 
On  these  occaaiona  they  pick  up  the  refuse  of  whatever 
aerves  as  food  to  man.  Like  the  starling  and  Ihe  mag- 
pie, thw  aometlmea  alight  on  (heap  and  cattle,  appa- 
rently tor  the  purpota  of  searching  for  the  atlcka  and 
other  animals  am«ig  their  hair.  They  are  not  ao  aby  aa 
reoka  when  in  privileged  places,  aoter  a  garden  with 
little  fear,  and  are  easily  enticed  to  a  particular  ipot  by 
placing  food  for  them.  Thus  In  towna,  peraona,  for 
to  thetr  windoin,  ahtigwith 
it  they  are  alwwa  isNn  waiii- 


pigBons  and  ipainim;  I 
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feathwed  creation.  It  will  be  proper,  there- 
fore,  todeacribe  these  two  eortBaocording  to  their 
respective  appetites,  as  they  have  nothing  in 
common  but  the  very  strong  similitude  they 
bear  to  each  other  in  their  colour  and  forma- 
tion. 

The  raven  is  a  bird  found  in  every  region 
of  the  world ;  strong  and  hardy,  he  is  unin- 
fluenced by  the  changes  of  the  weather ;  and 
when  other  birds  seem  numbed  with  cold,  or 
pining  with  famine,  the  raven  is  active  and 
healthy ,  busily  employed  in  prowling  for  prey, 
or  sporting  in  the  coldest  atmosphere.  As  the 
heats  at  the  line  do  not  oppress  him,  so  he 
bears  the  cold  of  the  polar  countries  with  equal 
indifference.  He  is  sometimes  indeed  seen 
milk  white;  and  this  may  probably  be  the 
effect  of  the  rigorous  climates  of  the  north.  It 
is  most  likely  that  this  change  is  wrought 
upon  him  as  upon  most  other  animals  in  that 
part  of  the  world,  where  their  robes,  particu- 
larly in  winter,  assume  the  colour  of  the 
country  they  inhabit.  As  in  old  age,  when 
the  natural  heat  decays,  the  hair  grows  gray, 
and  at  last  white ;  so  among  these  animals  the 
cold  of  the  climate  may  produce  a  similar 
languishment  of  colour,  and  may  shut  up  those 
pores  that  conveyed  the  tincturing  fluids  to 
the  extremest  parts  of  the  body. 

However  this  may  be,  white  ravens  are 
often  shown  among  us,  which  I  have  heard 
some  say,  are  rendered  thus  by  art ;  and  this 
we  could  readily  suppose,  if  they  were  as  easily 
changed  in  their  colour,  as  they  are  altered  in 
their  habits  and  dispositions.  A  raven  may 
be  reclaimed  to  almost  every  purpose  to  which 
birds  can  be  converted.  He  may  be  trained 
up  for  fowling  like  a  hawk  ;  he  may  be  taught 
to  fetch  and  carry  like  a  spaniel ;  he  may  be 
taught  to  speak  like  a  parrot ;  but  the  most 
extraordinary  of  all  is,  that  he  can  be  taught 
to  sing  like  a  man.  I  have  heard  a  raven 
sing  the  Black  Joke  with  great  distinctness, 
truth,  and  humour. 

Indeed,  when  the  raven  is  taken  as  a  do. 
raestic,  he  has  many  qualities  that  render  him 
extremely  amusing.  Busy,  inquisitive,  and 
impudent,  he  goes  every  where  ;  affronts  and 
drives  off  the  dogs,  plays  his  pranks  on  the 
poultry,  and  is  particularly  assiduous  in  cuK 

clous  than  these  birds,  and  on  obUiiifng  a  morsel,  rather 
than  eat  it  at  once,  usually  f[y  off  with  it  to  some  more 
secure  place. 

The  jaclidaw  is  generally  distributed  In  England  and 
Scotland,  although  there  are  large  tracts,  the  outer  He- 
brides for  example,  in  which  it  does  not  occur.  It  is 
represented  as  inhabiting  most  parts  of  the  continent, 
but  has  not  been  found  in  America, 

Sereral  species  of  the  genus  are  rery  nearly  allied  to 
lU  particularly  Corrus  bengalensis.  Taking  European 
birds  only  into  consideration,  it  forms  the  transition  to 
the  magpie.— ^&W<£7«<f  /rom  Mdcgillivay^a  Biatory  of 
Britkh  Birdt. 


tivating  the  good  will  of  the  cook-maii,  who 
seems  to  be  the  fiavourtte  of  the  family.  But 
then,  with  the  amusing  qualities  of  a  favourite, 
he  often  also  has  the  vices  and  defects.  He  is 
a  glutton  by  nature,  and  a  thief  by  habit  He 
does  not  confine  himself  to  petty  depredations 
on  the  pantry  or  the  larder  ;  he  soars  at  more 
magnificent  plunder ;  at  spoils  that  he  can 
neither  exhibit  nor  enjoy  ;  but  which,  like  a 
miser,  he  rests  satisfied  with  having  the  satis- 
faction of  sometimes  visiting  and  contemplat- 
ing in  secret  A  piece  of  money,  a  tea-spoon, 
or  a  ring,  are  always  tempting  baits  to  his 
avarice  ;  these  he  will  slily  seize  upon,  and,  if 
not  watched,  will  carry  to  his  favourite  hole. 

In  his  wild  state,  the  raven  is  an  active  and 
greedy  plunderer.  Nothing  comes  amiss  to 
him  ;  whether  his  prev  be  living  or  long  dead 
it  is  all  the  same,  he  mils  to  with  a  voracious 
appetite ;  and,  when  he  has  gorged  himself,  flies 
to  acquaint  his  fellows,  that  they  may  par- 
ticipate of  the  spoil.  If  the  carcase  be  already 
in  tbe  possession  of  some  more  powerful  ani- 
mal, a  wolf,  a  fox,  or  a  dog,  tlie  raven  sits  at  a 
little  distance,  content  to  continue  an  humble 
spectator  till  thev  have  done.  If  in  his  flights 
he  perceives  no  hopes  of  carrion,  and  his  scent 
is  so  exquisite  that  he  can  smell  it  at  a  vast 
distance,  he  then  contents  himself  with  more 
unsavoury  food,  fruits,  insects,  and  the  acci" 
dental  dessert  of  a  dunghill. 

This  bird  chiefly  builds  its  nests  in  trees, 
and  lays  five  or  six  eggs,  of  a  pale  green  colour, 
marked  with  small  brownish  spots.  They 
live  sometimes  in  pairs,  and  sometimes  they 
frequent,  in  great  numbers,  the  neighbourhood 
of  populous  cities,  where  they  are  useful  in 
devouring  tbo^  carcases  that  would  otherwise 
putrefy  and  t^ifeot  the  air.  They  build  in 
high  trees  or  old  towers,  ia  the  beginning  of 
March  with  us  in  Enj;laiidt  <^<^  sometimes 
sooner,  as  the  spring  ia  wwrc  or  less  advanced 
for  the  sehson.  But  it  is  not  always  near 
towns  that  they  fix  their  retreats ;  they  often 
build  in  unfrequented  places,  and  drive  all 
other  birds  from  their  vicinity.  They  will 
not  permit  even  their  young  to  keep  in  the 
same  district,  but  drive  them  off  when  they 
are  sufiicientl^  able  to  shift  for  themselves. 
Martin,  in  his  description  of  the  Western 
Isles,  avers,  that  there  are  three  little  islands 
among  the  number,  which  are  occupied  by  a 
pair  of  ravens  each,  that  drive  off  all  othei 
birds  with  great  cries  and  impetuosity. 

Notwithstanding  the  injury  these  birds  do 
in  picking  out  the  eyes  of  sheep  and  lambs, 
when  they  find  them  sick  and  helpless,  a  vulgar 
respect  is  paid  them,  as  being  the  birds  that 
fed  the  prophet  Elijah  in  the  wilderness.  This 
prepossession  in  favour  of  the  raven  is  of 
very  ancient  date,  as  the  Romans  themselves, 
who  thought  the  bird  ominous,  paid  it^  fron. 
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motives  of  feap,  the  most  profetind  veneMlion.^ 
Oae  of  tboM  that  bad  btfri  kept  in  tbo 
temple  of  Castor,  aa  PUay  ipforne  ue,  flew 
down  into  the  shop  of  a  tailor,  who  took  much 
delight  in  the  visits  of  bis  new  acquaintance. 
He  taught  the  bird  several  tricks;  but  par* 
ticalarly  to  pronounce  the  names  of  the  em- 
peror Tiberius,  and  the  whole  roval  fiunily. 
The  tailor  was  beginning  to  grow  rich  by  those 
who  came  to  see  this  wonderful  raven,  till  an 
envious  neighbour,  displeased  at  the  tailor's 
soccess,  killed  the  bird,  and  deprived  the  tailor 
of  his  future  hopes  of  fortune.  The  Romans, 
however,  took  the  poor  tailor's  part;  they 
punished  the  man  who  offered  the  injury,  and 
gave  the  raven  all  the  honours  of  a  magni- 
ticent  interment 

Birds  in  general  live  longer  than  quadrupeds ; 
and  the  raven  is  said  to  be  one  of  the  most 
long-lived  of  the  number.  Hesiod  asserts, 
that  a  raven  will  live  nine  times  ^»  long  as  a 
man ;  but  though  this  is  fabulous,  it  b  eertain 
that  some  of  them  have  been  known  to  live 
near  a  hundred  years.  This  animal  seems 
possessed  of  those  qualities  that  generally  pro- 
duce lonffeyity,  a  good  appetite,  and  great  ex- 
ercise, in  clear  weather,  the  ravens  fly  in 
pairs  to  a  great  height,  making  a  deep  loud 
noise,  diflerept  from  that  of  their  usual  croak- 
ing. 

The  carrion-crow  resemblea  the  raven  in 
its  appetites,  its  laying,  and  manner  of  bring, 
iog  up  its  young.  It  only  differs  in  being 
less  bold,  leas  docile,  and  less  favoured  by 
mankind. 

The  rook  leads  the  way  in  another,  but  a 
more  harmless  train,  that  have  no  carnivorous 
appetites,  but  only  feed  upon  insects  and  corn. 
The  Royston  (or  hooded)  crow  is  about  the 
sixe  of  the  two  former.  The  breast,  belly, 
back,  and  upper  part  of  the  neck,  being  of  a 
pale  ash  colour;  the  head  and  wings  glossed 
over  with  a  fine  blue.  He  is  a  bird  of  pas- 
sage, visiting  this  kingdom  in  the  beginning 
of  winter,  and  leaving  it  in  the  spring.  He 
breeds,  however,  in  different  parts  of  the 
British  dominions;  and  his  nest  is  common 
enough  in  trees  in  Ireland.  The  jackdaw 
is  black,  like  all  the  former,  but  ash-coloured 

*  In  wrerm]  paanges,  Shakspeare  alludes  to  the  ominous 
ihafictar  of  the  raTen. 

**  The  tmTea  lumwlf  Is  hoane 
That  croaics  tiie  fttal  entraaee  of  Duacaii 
Uodar  my  tattiements.' 

AfoeMft,  Aet  1.  Scene  6. 

"It  eoiaea  o'er  ipy  memory, 
Ai  4oth  the  raven  O'er  the  taifected  houte, 
ae«e«toaU.-* 

OfMbtAftl.  Scene 4. 
8m  ibo  Tlr  Tewipui,  Act  1.  Scene  2. 


on  the  braast  and  bellv.  He  is  not  above  the 
siae  of  a  pigeon.  He  is  docile  and  lo^uaoious. 
His  head  is  large  fer  the  sixo  of  his*  body, 
which,  as  has  been  remarked,  argues  him  in« 
genious  and  crafty.  He  builds  in  steeples, 
old  castles,  and  high  rocks,  laying  five  or 
six  eggs  in  a  season.  The  Cornish  chough 
is  like  a  jackdaw,  but  bieger,  and  almost  the 
size  of  a  crow.  The  bill,  feet,  and  legs,  are 
long  like  those  of  a  jackdaw,  but  of  a  red 
colour;  and  the  plumage  is  black  all  over. 
It  frequents  rocks,  old  castles,  and  churches 
by  the  sea  side,  like  the  daw ;  and  with  the 
same  noisy  assiduity.  It  is  only  seen  along 
the  western  coasts  of  England.  These  are 
birds  very  similar  in  their  manners,  feeding 
on  grain  and  insects,  living  in  society,  and 
often  suffering  general  castigation  from  the 
flock  for  the  good  of  the  community. 

The  rook,  as  is  well  known,  builds  in  woods 
and  forests  in  the  neighbourhood  of  man,  and 
sometimes  makes  choice  of  groves  in  the  very 
midst  of  cities  for  the  place  of  its  retreat  and 
security.  In  these  it  establishes  a  kind  of 
legal  constitution,  by  which^U  intruders  are 
excluded  from  coming  to  live  among  them, 
and  none  suffered  to  build  but  acknowledged 
natives  of  the  place.  I  have  often  amused 
myself  with  observing  their  plan  of  policy 
from  my  window  in  the  Temple,  that  looks 
upon  a  grove  where  they  have  made  a  colony 
in  the  midst  of  the  city.  At  the  commence, 
ment  of  spring,  the  rookery,  which  during 
the  continuance  of  winter  seemed  to  have 
been  deserted ,  or  only  guarded  by  about  five 
or  six,  like  old  soldiers  in  a  garrison,  now 
begins  to  be  once  more  frequented  ;  and  in  a 
short  time  all  the  bustle  and  hurry  of  busi- 
ness  is  fairly  commenced.  Where  these 
numbers  resided  during  the  winter  is  not 
easy  to  guess ;  perhaps  in  the  trees  of  hedge- 
rows, to  be  nearer  their  food.  In  spring,  how- 
ever, they  cultivate  their  native  trees;  and, 
in  the  places  where  they  were  themselves 
hatched,  they  prepare  to  propagate  a  future 
pn^eny.* 

*  Country  people  suppose  that  when  rooks  return  from 
pasture  making  a  more  than  usual  noise  with  their 
wings,  and  with  a  quick  flight,  It  is  a  sign  of  rain ;  and 
that,  if  part  of  them  stay  at  the  rookery,  and  sport  ahout 
the  trees,  making  their  cawing  note  In  a  softer  tone  than 
usual,  three  or  four  times  successlTely,  it  is  a  sign  of 
fine  weather. 

Rooks  appear  to  have  a  language  amongst  themselves, 
which  Is  understood  by  the  whole  community ;  and  a 
peculiar  note  from  a  bird  set  to  watch  and  to  warn  them 
of  approaching  danger,  Is  quite  sufficient  to  make  them 
take  flight,  and  always  in  an  opposite  direction  to  that 
from  which  the  danger  Is  apprehended. 

*'  Their  danger  well  the  wary  plundereri  know. 
And  place  a  watdi  on  some  oonspleoous  tooglu** 

As  the  rook  is  a  favourite,  I  am  always  sorry  U>  s  se 
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They  keep  together  in  pairs;  and  when 
the  offices  of  courtship  are  over,  they  prepare 
for  making  their  nests  and  laying.  The  old 
inhabitants  of  the  place  are  already  provided ; 

it  during  a  hard  frost.  Instead  of  being  that  active, 
happy  bird  which  he  appears  to  be  in  summer,  strut, 
ting  oTer  a  meadow,  and  either  flirting  with  his  mate, 
or  feeding  one  of  his  young  ones  who  tuM  had  strengtli 
enough  to  follow  him,  and  who  receives  the  food  with 
fluttering  wings  and  tremulous  note,  he  is  now,  on  the 
contrary,  a  moping,  meUncholy  bird,  appearing  to  avoid 
his  old  companions,  and  to  be  without  sufficient  energy 
even  to  seelc  for  food,  often  remaining  in  one  position 
for  a  considerable  length  of  time. 

There  is  one  trait  in  the  character  of  the  roolc  which 
is,  I  believe,  peculiar  to  that  bird,  and  which  does  him 
no  little  credit,^it  is  the  distress  which  is  exhibited 
when  one  of  them  has  been  killed  or  woimded  by  a  gun 
while  they  have  been  feeding  in  a  field  or  flying  over  it. 
Instead  of  being  scared  away  by  the  report  of  the  gun, 
leaving  their  wounded  or  dead  companion  to  his  fate, 
they  show  the  greatest  anxiety  and  sympathy  for  him, 
uttering  cries  of  distress,  and  plainly  proving  that  tht^ 
wish  to  render  him  assistance,  by  hovering  over  him, 
or  sometimes  making  a  dart  from  the  air  close  up  to 
him,  apparently  to  try  and  find  out  the  reason  why  he 
did  not  follow  them,-:- 

"  WMle  drdlDg  nnmd  and  roond. 
They  oall  the>  lifeless  comrade  from  the  ground.** 

If  he  is  wounded,  and  can  flutter  along  the  ground, 
the  rooks  appear  to  animate  him  to  make  fresh  exer« 
tions  by  incessant  cries,  flying  a  little  distance  before 
him,  and  calling  to  him  to  follow  them.  I  have  seen 
one  of  my  labourers  pick  up  a  rook  so  wounded,  which 
he  had  shot  at  for  the  purpose  of  putting  him  up  as 
a  scare-crow  in  a  field  of  wheat,  and  while  the  poor 
wounded  bird  wu  still  fluttering  in  his  band,  I  have 
observed  one  of  his  companions  make  a  wheel  round  in 
the  air,  and  suddenly  dart  past  him  so  as  almost  to 
touch  him,  perhaps  with  a  last  hope  that  he  might  still 
aflbrd  assistance  to  his  unfortunate  mate  or  companion. 
Even  when  the  dead  bird  has  been  hung,  in  terrorem, 
to  a  stake  in  the  field,  he  has  been  visited  by  some  of 
his  former  friends,  but,  as  soon  as  they  found  that  the 
case  was  hopeless,  they  have  generally  abandoned  that 
field  altogether. 

When  one  considers  the  instinctive  care  with  which 
rooks  avoid  any  one  carrying  a  gun,  and  which  is  so 
evident,  that  1  have  often  heard  country  people  remark 
that  they  can  smell  gunpowder,  one  can  more  justly 
estimate  the  force  of  their  love  or  friendship  in  thus 
continuing  to  hover  round  a  person,  who  has  just  de- 
stroyed one  of  their  companions  with  an  instrument,  the 
dangerous  nature  of  which  they  seem  fully  capable  of 
appreciating. 

That  it  Is  the  instrument,  and  not  the  man,  which 
they  avoid,  is  evident  from  their  following  the  heels  of 
the  peaceable  ploughman  along  the  furrow,  sometimes 
taking  short  flights  after  him,  and  each  rook  showing 
some  degree  of  eagerness  to  be  nearest  the  ploughman, 
and  to  have  the  best  chance  of  being  the  first  to  pick  up 
the  newly  turned  up  worm,  or  the  grub  of  the  cock, 
chafer,  of  which  they  are  very  fond. 

Rooks  are  not  easily  induced  to  forsake  the  trees  on 
which  they  have  been  bred,  and  which  they  frequently 
revisit  after  the  breeding  season  is  over.  This  is  shown 
in  Hampton  Court  Park,  where  there  is  an  extensive 
rookery  amongst  the  fine  lime-trees,  and  where  a  bar- 
barous and  unnecessary  custom  prevails  of  shooting  the 
young  rooks.  As  many  as  a  hundred  doaen  of  them 
have  been  killed  in  one  season  and  yet  the  rooks  build 


the  nest  which  served  them  for  years  before, 
with  a  little  trimming  and  dressing,  will 
serve  very  well  again ;  the  difficulty  of  nest- 
ling  lies  only  upon  the  young  ones,  who  have 

in  the  avenue,  though  there  is  a  corresponding  avenue 
close  by,  in  Bushy  Park,  which  they  never  frequent, 
notwithstanding  the  trees  are  equally  high  and  equally 
secure.  I  never  hear  the  guns  go  oil'  during  this  annual 
slaughter  without  execrating  the  practice,  and  pitying 
the  poor  rooks,  whose  melancholy  cries  may  be  heard  in 
a  great  distance,  and  some  of  whom  may  be  seen,  ex. 
hausted  by  their  fruitless  exertions,  sitting  melancholy 
on  a  solitary  tree  waiting  till  the  ^part  is  over,  that  they 
may  return  and  see  whether  any  of  the  ofl^pring  which 
they  have  reared  with  so  much  care  and  anxiety  are 
left  to  them ;  or,  what  is  more  probable,  the  call  for 
assistance  of  their  young  having  ceased,  they  are  aware 
of  their  fate,  and  are  sitting  in  mournful  contemplation 
of  their  loss.  This  may  appear  romantic,  but  it  is 
nevertheless  true :  and  whoever,  like  myself,  has  ob- 
served the  habits  and  manners  of  the  rook,  and  wit- 
nessed their  attachment  to  each  other  and  to  their 
young, — and  is  convinced,  as  I  am,  that  they  have  the 
power  of  communication  by  means  of  a  language  known 
to  themselves,  and  are  endowed  with  a  knowledge  and 
foresight  most  extraordinary,  will  take  as  much  interest 
in  them  as  1  have  confessed  that  I  do. 

Some  farmers  have  a  very  mistaken  notion  that 
rooks  are  iigurioui  to  them.  They  certainly  now  and 
then  feed  on  grain,  but  the  damage  they  may  do  in  this 
respect  is  much  more  than  counterbalanced  by  the  good 
they  do  in  destroying  the  grubs  of  the  cockchafer  and 
beetles,  and  other  insects  which  are  ii^urious  to  the 
farmer. 

Rooks  are  known  to  bury  acorns,  and  I  believe  wal. 
nuts  also,  as  I  have  observed  them  taking  ripe  walnuts 
from  a  tree  and  returning  to  it  before  they  could  have 
had  time  to  break  them  and  eat  the  contents.  Indeed, 
when  we  consider  how  hard  the  shell  of  a  walnut  is,  it 
is  not  easy  to  guess  how  the  nwk  contrives  to  break  them. 
May  they  not,  by  first  burying  them,  soften  the  shells, 
and  afterwards  return  to  feed  upon  them  ? 

The  Reverend  W,  Bingloy,  an  amiable  naturalist, 
has  observed,  "  that  as  soon  as  rooks  have  finished  their 
nests,  and  before  they  lay,  the  cocks  begin  to  feed  tlie 
hens,  who  receive  their  bounty  with  a  fondling,  tremu. 
lous  voice  and  fluttering  wings,  and  all  the  little  blan- 
dishments that  are  expressed  by  the  young  while  in  a 
helpless  sUte,  and  that  this  gallant  deportment  of  thu 
male  is  continued  through  the  whole  season  of  incuba- 
tion." 

I  must,  however,  add  that  my  friends  the  rooks  are 
somewhat  given  to  thieving,  and  I  am  afraid  that  if 
both  the  birds  left  the  nest  at  the  same  time,  some  of 
the  other  members  of  the  community  would  soon  deprive 
them  of  those  sticks  which  they  had  collected  with  so 
much  trouble.  One  of  the  birds  is,  therefore,  always 
left  to  protect  their  property. 

Rooks  feed  on  various  kinds  of  food,  as  well  as  worms. 
They  are  sad  depredators  ou  my  cherry  trees,  attacking 
them  early  in  the  morning,  and  carrying  off  great  quan- 
titles.  They  will  also  eat  potatoes  and  pears,  taking 
them  away  in  their  beaks.  The  grub  of  the  cockchafer, 
however,  seems  to  be  their  favourite  food,  and  their 
search  for  it,  especially  in  old  mossy  grass  fields,  may 
be  seen  by  the  little  tufts  of  moss  which  are  pulled  up 
by  them  and  scattered  about.  Their  power  of  discover, 
ing  this  caterpillar  by  the  scent  is  very  extraordinary. 
A  gentleman  once  showed  me  a  field  which  had  all  the 
appeanuce  of  having  been  scorched,  as  if  by  a  burning 
sun  in  dry  hot  weather.  The  turf  peeled  from  the 
ground  as  if  it  had  been  cat  with  a  turfing  spade,  and 
.  we  then  diKovered  that  the  roots  of  the  grass  had  t»eeii 
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no  nest,  and  miut  therefore  get  up  one  u 
well  as  they  can.  But  not  only  die  materials 
sre  wanting,  but  also  the  place  in  which  to 
fix  it  Every  part  of  a  tree  will  not  do  for 
this  purpose,  as  some  branches  may  not  be 
safficiently  forked ;  others  may  not  be  suffi- 
ciently strong;   and  still  others  may  be  too 

eiton  away  by  the  larva  of  the  cockchafer,  which  were 
band  in  eountlees  numbers  at  Tarious  deptha  in  tlie  toil, 
lliis  field  was  visited  by  a  great  quantity  of  rooks,  though 
there  was  do  rookery  within  many  miles  of  the  neigh, 
boorhood,  who  turned  up  and  appeared  tu  devour  the 
grubs  with  great  saUsfacUoa. 

Rooks  are  food  <rf  company,  the  jackdaw  and  even 
the  starling  being  allowed  to  associate  with  them,  and  a 
mutual  good  understanding  seems  to  eiist  amongst  them. 
Eren  the  sparrow  is  sometimes  allowed  to  build  Its  nest 
under  the  protection  of  that  of  a  rook. 

Wilson,  in  his  American  Ornithology,  says  that 
mows  have  -been  employed  to  catch  crows  by  the  follow- 
ing stratagem : — A  live  crow  is  pinned  by  the  wings 
down  to  the  ground  on  his  back,  by  means  of  two  sharp 
forked  sticks.  Thus  situated,  his  cries  are  loud  and 
faicessant,  particularly  if  any  other  crows  are  within 
view.  These  sweeping  down  about  him,  are  instantly 
gnppled  and  held  hst  by  the  prostrate  prisoner,  with 
the  same  instinctive  impulse  that  urges  a  drowning  per- 
son to  grasp  at  every  thing  within  his  reach.  The 
game  being  disengaged  from  his  clutches,  the  trep  is 
again  ready  for  aneiher  experiment;  and  by  pinning 
down  each  captive  successively,  as  soon  as  taken,  in  a 
short  time  you  will  probably  have  a  large  flock  scream- 
ing above  you,  in  concert  with  the  outrageous  prisoners 
behnr.* 

The  same  author  mentions  an  agreeable  instancse  of 
attachment  in  a  crow.  "  A  gentleman^  who  resided  on 
the  Delaware,  a  few  miles  below  Easton,  had  raised 
(reared)  a  crow,  with  whose  tricks  and  society  he  used 
frequently  to  amuse  himself.  This  crow  lived  long  in 
the  &mily,  but  at  length  Reappeared,  having,  as  was 
then  supposed,  been  shot  by  some  vagrant  gunner,  or 
destroyed  by  accident.  About  eleven  months  aiter  this, 
u  the  gentleman,  one  morning,  in  company  with 
several  others,  was  standing  on  the  river  shore,  a  num- 
ber of  crows  liappening  to  pass  by,  one  of  them  left  the 
flock,  and  flying  directly  towards  the  company,  alighted 
en  the  gentleman's  shoulder,  and  began  to  gabble  away 
with  great  volubility,  as  one  long  absent  friend  naturally 
enough  does  on  meeting  with  another.  Recovering  from 
his  surprise,  the  gentleman  instantly  recognised  his  old 
•oquaintanoe,  and  endeavoured,  by  several  civil,  but  sly 
iBaooeuvres,  to  lay  hold  of  him:  but  the  crow,  not  alto- 
getiMr  relishing  quite  so  much  familiarity,  having  now 
liad  a  taste  of  the  sweets  of  liberty,  cautiously  eluded  all 
his  attempts ;  and  suddenly  glancing  his  eye  on  his  dis- 
tant coBpanioos,  mounted  in  the  air  after  thera^  soon 
overtook  and  mingled  with  them,  and  was  never  after, 
wards  seen  to  return." 

The  rook  seems  to  be  even  more  unpopular  in  America 
t^  he  is  in  this  country.  Mr  Wilson  says,  that  he  is 
there  branded  as  a  thief  and  a  plunderer ;  a  kind  of 
Uick.coated  vagabond*  who  hovere  over  the  fields  of  the 
industrious,  fattening  on  their  labours,  and,  by  bis  vo. 
'^city,  often  blasting  their  expectations.  Hated  as  he 
is  by  the  farmer,  watched  and  persecuted  by  almost 
every  bearer  of  a  gun,  who  all  triumph  in  his  doetrac- 
titm,  bad  not  heaven  bestowed  on  him  intelligence  and 
Agsdty,  hr  beyond  what  is  common  in  other  birds, 
there  is  reason  to  believe  that  the  whole  tribe  would 
^"V  ftgo  have  ceased  to  exist 

*  TUs  method  of  catching  crows  is,  1  believe,  prertited  In 
*Mie  paiti  nf  Enf^nai  to  catch  jays,  who  make  a  most  violent 
Mitcrr  wbcn  pinned  to  the  froanid. 


much  exposed  to  the  rockings  of  the  wind. 
The  male  and  female  upon  this  occasion  are, 
for  some  days,  seen  examining  all  the  trees 
of  the  grove  very  attentively ;  and  when  they 
have  fixed  upon  a  branch  that  seems  fit  for 
their  purpose,  they  continue  to  sit  upon  and 
observe  it  very  sedulously  for  two  or  three 

Tlie  average  number  of  rooks'  nests,  during  the  last 
four  years,  in  the  avenue  of  Hampton  Court  Park,  has 
been  about  750.  Allowing  three  young  birds  and  a 
pair  of  old  ones  to  each  nest,  the  numlMr  would  amount 
to  S7fiO.  They  are  very  particular  that  none  of  their 
society  build  away  from  the  usual  line  of  trees.  A  pair 
of  rooks  did  so  this  spring,  and  when  their  nest  was 
nearly  finished,  at  least  fifty  others  came  and  demolished 
it  in  a  few  minutes.  Rocks  may  be  seen  teaching  their 
young  to  fly  as  soon  as  they  leave  the  nest,  advancing  a 
little  way  beibre,  and  calling  upon  them  to  follow.  These 
short  flights  are  incessantly  repeated,  till  the  young  ones 
have  acquired  suflicient  strength  and  skill  to  follow  the 
old  birds. 

Rooks  sometimes  choose  odd  places  to  build  in,  and 
where  we  ehouftd  have  hardly  expected  to  find  the  nest 
of  a  bird  of  such  social  habits.  Dr  Mitchell  says  that  a 
few  yean  ago  a  pair  of  rooks  built  their  nest  between  the 
wings  of  the  dragon  of  Bow  Church  in  London.  They 
remained  there  till  the  steeple  required  repaire.  He 
adds,  that  the  same  or  another  pair  have  this  spring 
built  their  nest  on  the  top  of  a  large  plane  tree  in  Wood 
Street,  cleae  to  Cheapside.  Last  season  a  hawk  built 
its  nest  under  the  dome  of  St  Paul's,  and  a  similar  oc- 
currence took  place  about  furty  yeara  ago.  Another  of 
the  falcon  tribe  had  its  nest,  a  few  years  ago,  in  the  top 
of  the  steeple  of  Spitalfiekb  Chun-h. 

Colonel  Montague  mentions  an  instance  of  great 
sagacity  in  crows.  He  observed  two  of  them  by  the 
se^^ore,  busy  in  removing  small  fish  beyond  the  flux 
of  the  flowing  tide,  and  depositing  them  just  above  high- 
wator  mark,  under  the  broken  rocks,  after  having  satis. 
fied  the  calls  of  hunger. 

Mr  Hone,  in  his  "  Every  Day  Book,"  has  intro. 
duced  an  agreeable  anecdote  respecting  a  rookery  on 
some  high  trees  behind  the  Ecclesiastical  Court,  in 
Doctor's  Commons.  "Some  years  ago  there  were 
several  large  elm  trees  in  the  college  garden  behind  the 
Ecclesiastical  Court,  in  Doctor's  Commons,  in  which  a 
number  of  rooks  had  taken  up  their  abode,  forming,  in 
appearance,  a  sort  of  convocation  of  aerial  ecclesiastics. 
A  young  gentleman,  who  lodged  in  an  attic,  and  was 
their  close  neighbour,  frequently  entertained  himself 
with  thinning  this  covey  of  black  game,  by  means  of  a 
crosB-bow.  On  the  opposite  side  lived  a  curious  old 
civilian,  who  observing  from  his  study  that  the  rooks 
often  dropped  senseless  from  their  perch,  or,  as  it  may 
be  said,  without  using  s  Hgure,  hopp'd  the  twig,  making 
no  sign,  nor  any  sign  lieing  made  to  his  vision  to  ac- 
count for  the  phenomenon,  set  hts  wits  to  work  to  dis. 
cover  the  cause.  It  was  probably  during  a  profitless 
time  of  peace,  and  the  doctor  luiving  plenty  of  leisure, 
weighed  the  matter  over  and  over,  till  he  was  at  length 
fully  satisfied  that  he  had  made  a  great  ornithological 
discovery,  that  its  promulgation  would  give  wings  to  his 
fame,  and  that  he  was  fated  by  means  of  these  rooks  to 
say— 

Volito  vivus  per  ora  virura. 

His  goose-quill  and  foolscap  were  quickly  in  requi- 
sition,  and  he  actually  wrote  a  treatise,  stating  circum- 
stantially what  he  himself  had  seen,  and  in  conclusion, 
giving  it  as  the  settled  conviction  of  his  mind,  that  rooks 
were  subject  to  the  falUng  tieknet*  I  " — Jeue's  Oiean- 
ingtt  Voi.  I, 
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days  longer.  The  place  being  thus  deter, 
mined  upon,  they  begin  to  gather  the  materi. 
als  for  their  nest ;  such  as  sticks  and  fibrous 
roots,  which  they  regularly  dispose  in  the 
most  substantial  manner.  But  here  a  new 
and  unexpected  obstacle  arises.  It  often 
liappens  that  the  young  couple  have  made 
choice  of  a  place  too  near  the  mansion  of  an 
older  pair,  who  do  not  choose  to  be  incom- 
moded by  such  troublesome  neighbours.  A 
quarrel  therefore  instantly  ensues,  in  which 
the  old  ones  are  always  victorious. 

The  young  couple,  thus  expelled,  are  ob- 
liged again  to  go  through  the  fatigues  of  de- 
liberating, examining  and  choosing;  and 
having  taken  care  to  keep  their  due  distance, 
the  nest  begins  agaiiu  and  their  industry 
deserves  commendation.  But  their  alacrity 
is  often  too  great  in  the  beginning ;  they  soon 
grow  weary  of  bringing  the  materials  of  their 
nest  from  distant  places ;  and  they  very  easily 
perceive  that  sticks  may  be  provided  nearer 
home,  with  less  honesty,  indeed,  but  some 
degree  of  address.  Away  they  go,  therefore, 
to  pilfer,  as  fast  as  they  can ;  and  whenever 
they  see  a  nest  unguarded,  they  take  care  to 
rob  it  of  the  very  choicest  sticks  of  which  it 
is  composed.  But  these  thefts  never  go  un- 
punished ;  and  probably  upon  complaint  being 
made  there  is  a  general  punishment  inflicted. 
£  have  seen  eight  or  ten  rooks  come  upon 
such  occasions,  and,  setting  upon  the  new 
nest  of  the  young  couple  all  at  once,  tear  it 
in  pieces  in  a  moment 

At  length,  therefore,  the  young  pair  find 
the  necessity  of  going  more  regularly  and 
honestly  to  work.  While  one  flies  to  fetch 
the  materials,  the  other  sits  upon  the  tree  to 
cuard  it ;  and  thus  in  the  space  of  three  or 
iour  days,  with  a  skirmish  now  and  then  be. 
tween,  the  pair  have  fitted  up  a  commodious 
nest,  composed  of  sticks  without,  and  of  fibrous 
roots  and  long  grass  within.  From  the  instant 
the  female  begins  to  lay,  all  hostilities  are  at 
an  end ;  not  one  of  the  whole  grove,  that  a 
little  before  treated  her  so  rudely,  will  now 
venture  to  molest  her ;  so  that  she  brings  forth 
her  brood  with  patient  tranquillity.  Such  is 
the  severity  witli  which  even  native  rooks  are 
treated  by  each  other ;  but  if  a  foreign  rook 
should  attempt  to  make  himself  a  denizen  of 
their  society,  he  would  meet  with  no  favour; 
the  whole  grove  would  at  once  be  up  in  arms 
against  him ,  and  expel  him  without  mercy. 

In  some  countries  these  birds  are  considered 
as  a  benefit,  in  others  as  a  nuisance :  their 
chief  food  is  the  worm  of  the  door-beetle,  and 
corn ;  thus  they  may  be  said  to  do  as  much 
service  by  destroying  that  noxious  insect,  as 
they  do  injury  by  consuming  the  produce  of 
tli«  hnabandman's  industry. 

To  this  tribe  of  the  crow-kind,  some  foreign 


sorts  imight  be  added :  I  will  take  notice  only 
of  one,  which,  from  the  extraordinary  size  and 
fashion  of  its  bill,  must  not  be  passed  in 
silence.*  This  is  the  Calao,  or  homed  Indian 
raven,  which  exceeds  the  common  raven  in 
size,  and  habits  of  depredation.  But  what 
he  differs  in  from  all  other  birds  is  the  beak, 
which  by  its  length  and  curvature  at  the  end, 
appears  designed  for  rapine ;  but  then  it  has 
a  kind  of  horn  standing  out  from  the  top, 
which  looks  somewhat  like  a  second  bill,  and 
gives  this  bird,  otherwise  fierce  and  ugly,  a 
very  formidable  appearance.  The  horn  springs 
out  of  the  forehead,  and  grows  to  the  upper 
part  of  the  bill,  being  of  great  bulk ;  so  that 
near  the  forehead  it  is  four  inches  broad,  not 
unlike  the  horn  of  a  rhinoceros^  but  more 
crooked  at  the  tip.  Were  the  body  of  the 
bird  answerable  in  size  to  the  head,  the  calao 
would  exceed  in  fnagnitude  even  the  vulture  or 
the  eagle.  But  the  head  and  beak  are  out  of  all 
proportion,  the  body  being  not  much  larger 
than  that  of  a  hen.  Yet  even  here  there  are 
varieties ;  for  in  such  of  those  birds  as  come 
from  diflerent  parts  of  Africa,  the  body  is  pro- 
portionable  to  the  beak ;  in  such  as  come  from 
the  Molucca  islands,  the  beak  bears  no  pro- 
portion  to  the  body.  Of  what  use  this  extra- 
ordinary excrescence  is  to  the  bird,  is  not  easy 
to  determine;  it  lives,  like  others  of  its  kind, 
upon  carrion,  and  seldom  has  a  living  enemy 
to  cope  with.  Nature  seems  to  sport  in  the 
production  of  many  animals,  as  if  she  were 
willing  to  exhibit  instances  as  well  of  variety 
as  economy  in  their  formation. 


CHAP.  III. 

OF  THE  MAGPIE,  AND  ITS  AFFIKITISS. 

Tusav  are  such  a  variety  of  birds  that  may 
be  distributed  under  this  head,  that  we  must 
not  expect  very  precise  ideas  of  any.  To 
have  a  straight  strong  bill,  legs  formed  for 
hupping,  a  body  of  about  the  size  of  a  mag- 
pie, and  party-coloured  plumage,  are  the  only 
marks  by  which  I  must  be  contented  to  dis- 
tinguish this  numerous  fantastic  tribe,  that  add 
to  Sie  beauty,  though  not  to  the  harmony,  of 
our  landscapes.  In  fact,  their  chattering  every 
where  disturbs  the  melody  of  the  lesser  warb- 
lers; and  their  noisy  courtship  not  a  little  damps 
the  song  of  the  linnet  and  the  nightingale. 

However,  we  have  very  few  of  this  Kind  iti 
our  woods  compared  to  those  in  the  neighbour. 

^  There  are  also  the  Fitk  Crow,  which  IfVes  on  dead 
fUh  and  other  garbage  by  the  river  and  sea  ihore,  aiid 
dork**  Cnw,  which  reaemblea  iomewhat  the  jacUaw, 
both  described  by  Wflson  in  his  Omltliology. 
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bnod  of  the  line.  Then  they  not  only  paint 
the  scene  with  the  beauty  and  the  variety  of 
their  plumage,  but  itnn  the  ear  with  their  vo- 
ciferation. In  those  luzurioua  forests,  the 
nnging-birds  are  scarcely  ever  heard,  but  a 
bnndr^  wiedes  of  the  pie,  the  jay,  the  rol- 
ler, the  chatterer,  and  the  toucan,  are  contin- 
luJIy  in  motion,  and  with  their  illusive  mock- 
eries disturb  or  divert  the  spectator,  as  he  hap- 
pens to  be  disposed. 

The  Magpie  is  the  chief  of  tht*  kind  with 
111,  and  is  too  well  known  to  need  a  detoriplion. 


Indeed,  were  its  other  accomplish  menta  equal 
to  its  beauty,  few  birds  couLd  be  put  in  com- 
petition. Its  black,  its  white,  its  green,  and 
parple,  with  the  rich  and  gilded  combination 
of  the  glosses  on  its  tail,  are  as  fine  as  anj 
that  adorn  the  most  beautiful  of  the  featherec 
tribe.  But  it  has  too  many  of  the  qualities  o 
a  bean  to  depreciate  these  natural  perfections 
vain,  restless,  loud,  and  quarrelsome,  it  is  ai 
unwelcome  intruder  every  where  ;  and  nevei 
misses  an  opportunity,  when  it  finds  one,  of 
doing  mischief. 

The  magpie  bears  a  great  resemhlanc 
the  butcher-bird  in  its  bill,  which  has  a  s 
process  near  the  end  of  the  upfier  chap,  as 
as  in  the  shortness  of  its  wings,  and  the  form 
of  the  tail ;  each  feather  shortening  from  the 
two  middlomosL  But  it  agrees 
its  food,  living  not  only  upon  wi 
sects,  but  also  upon  small  birds  when  they 
can  be  seized.  A  wounded  lark,  or  a  young 
chicken  separated  from  the  ben,  are  sure  pli 
der  ;  and  tine  magpie  will  even  sc 
upon  and  strike  a  blackbird. 

The  same  insolence  prompts  it 
largest  animals,  when  its  insults  can  be  offered 
with  security.  They  often  are  seen  perched 
upon  the  back  of  an  ox  or  a  sheep,  pecking  up 
the  insects  to  be  found  there,  chattering,  and 
tivineatiDg  the  poor  animal  at  the  same  time, 
and  stretching  out  their  necks  for  combat,  if 
the  beast  turns  its  head  backward  to  repre- 
hend him.  They  seek  out  also  the  nests  of 
birds  :  and,  if  the  parent  escapes,  the  eggs 
make  op  for  the  deficiency:  the  thrush  and 
the  Uackbird  are  bat  too  frequently  robbed  by 
this  aaeasain,  and  this,  in  si 
dieir  scarcity. 


No  food  seems  to  come  amiss  to  this  bird ; 

shares  with  ravens  in  their  carrion,  with 
rooks  in  their  grain,  and  with  the  cuckoo  in 
birds'  eggs  :  but  it  seems  possessed  of  a  pro- 
vidence seldom  usual  with  gluttons ;  for  when 
it  is  satisfied  for  the  present,  it  lays  up  the  re- 
aainder  of  the  feast  for  another  occasion.  It 
viil  even  in  a  tame  state  hide  its  food  when  it 
las  dtine  eating,  and  after  a  time  return  to  the 
secret  hoard  with  renewed  appetite  and  voci- 
fetatjon. 

In  all  its  habits  it  discovers  a  degree  of  in- 
stinct unusual  to  other  birds.  Its  nest  is  not 
less  remarkable  for  the  manner  in  which  it  is 

npueed,  than  for  the  place  the  magpie  takes 

build  it  in.  The  nest  is  usually  placed 
conspicuous  enough,  either  in  the  middle  of 
some  haw  thorn- bush,  or  on  the  top  of  some 
high  tree.  The  place,  bowever,  is  always 
found  difficult  of  access ;  for  the  tree  pitched 
upon  usually  grows  in  some  thick  hedge-row 
fenced  by  brambles  at  the  root ;  or  sometimes 
one  of  the  higher  buahes  is  fixed  upon  for  the 
purpose.  When  the  place  is  thus  chosen  as 
inaccessible  as  possible  to  men,  the  next  care 
is  to  fence  the  nest  above  so  as  to  defend  it 
from  all  the  various  enemies  of  air.  The  kite, 
the  crow,  and  the  sparrow-hawk,  are  to  be 
guarded  against;  as  their  nests  have  been 
sometimes  plundered  by  the  magpie,  so  it  is 
reasonably  feared  that  they  will  lake  the  first 
opportunity  to  retaliate,  To  prevent  this,  the 
magpie's  nest  is  built  nith  surprising  labour 
and  ingenuity. 

.  The  body  of  the  nest  is  composed  of  haw- 
thorn branches,  the  thorns  sticking  outward, 
but  well  united  together  by  their  mutual  in- 
sertions. Within  it  ia  lined  with  tibroua 
roots,  wool,  and  long  grass,  and  then  nicely 
plastered  all  round  wiUi  mud  and  clay.  The 
body  of  the  nest  being  thus  made  firm  and 
commodiuus,  the  next  work  b  to  make  the 
canopy  which  is  to  defend  it  above.  This  ia 
composed  of  the  sharpest  thorns,  wove  togethw 
in  such  a  manner  as  to  deny  all  entrance  ex- 
cept at  the  door,  which  is  just  large  enough  to 
permit  egress  and  regress  to  the  owners.  In 
this  fortress  the  male  and  female  hatch  and 
bring  up  their  brood  with  security,  sheltered 
from  all  attacks  but  those  of  the  climbing 
school-boy,  who  often  finds  bis  torn  and  bloody 
hands  too  dear  a  price  for  the  eggs  or  the 
young  ones.  The  magpie  layssixoreeven  eggs, 
of  a  pale  green  colour,  spotted  with  brown. 

This  bird,  in  its  domestic  state,  preserves 
its  natural  character  with  strict  propriety. 
The  same  noisy  mischievous  habits  attend  it 
to  the  cage  that  marked  it  in  the  woods  ;  and 
being  more  cunning,  so  it  is  also  a  more  do. 
cile  bird  than  any  other  taken  into  keeping. 
Those  who  ere  desirous  of  teaching  it  to  speak 
have  e  foolish  custom  of  cutting  its  tongue, 
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which  ODly  puts  the  poor  uiimsl  U>  pain,  with- 
out improving  its  speech  in  the  smallest  de- 
gree, lis  speaking  is  sometiroes  very  dis- 
tinot;  but  its  sounds  are  too  thin  and  sharp  to 
he  an  exact  tmitation  of  the  human  voice, 
which  the  hoarse  raven  and  parrot  con  coun- 
terfeit more  exactly. 

To  this  tribe  we  may  refer  the  jay,  which 
is  one  of  the  most  beaatiful  of  the  British 
birds.     The  forehead  is  white,  itieakod  with 


black  ;  the  head  is  eoreiad  with  very  Umg 
feathers,  which  it  can  erect  into  a  crest  at 
pleasure ;  the  whole  neck,  bick,  breast,  and 
belly,  are  of  a  faint  purple,  dashed  with  gray  ; 
the  wings  are  most  beautifally  barred  with  a 
lovely  blue,  black,  and  whits  ;  the  tail  is 
black,  and  the  feet  of  a  pale  brown.  Like 
the  magpie,  it  feeds  tipon  fruits,  will  kill 
small  binls,  and  is  extremely  docile.' 


<  Tbs  Jofi  dlSsr  frDm  tba  plsi  princlpslly  Id  tha  bllJ, 
which  ii  moni  boolud,  uid  In  hating  bohm  long  imaa 
fe*than  on  tha  croon  of  tha  head,  vrhlch  ira  crectsd 
irhga  the  blrdi  are  axcltsd;  ttie  tall,  moraoTer,  lalht 
Urd),  li  longar  and  mare  graduated,  Tbef  mty  almiiit 
be  nid  to  be  omnivoroui,  living  in  gonenl  in  the  itcudt, 
but  oocaslaoill)'  reaorttng  to  gardeiu  and  cultivated 
landi,  to  both  of  which  Ihef  are  Iqjurioal  and  dectrnc 
tlTa,  aa  trail  by  i>bat  thej  eat  at  tha  time,  al  bf  what 
thej  carry  off  to  lncreaie  their  hiddaa  atarea.  In  tum- 
mer  they  lire  la  pain,  but  In  Uw  cfipoalle  taaKn  aaiein- 
bla  In  imall  groupa.  They  adnuce  on  the  ground  al- 
wiyi  by  leap!,  and  aeldom  or  never  walk.  In  dltpoel- 
tion  they  an  nrj  Inaclble,  petnlant,  and  InquliltWe, 
and  take  their  aclanliiic  generic  name,  farmiau,  froni 
their  ctmatant  loquaci^.  Tba  neat  U  bulll  la  troea,  ge- 
nsrallx  at  about  half-way  from  the  bottom,  ol  iticki,  in- 
terlaced together  on  the  outilda,  caaed  within  with  mud, 
and  lined  with  di7  graaaand  llhrea;  tha  entrance  to  It  la 
at  tba  aide.  The  egp  trt  white,  qxittsd  with  bniwn 
and  graf,  and  are  from  aii  to  eight  In  number. 

The  Gommou  jay  doea  not  aaam  to  be  tery  genarally 
or  eiclualrely  located,  and  li  partially  mlgnloiy  Sram 
the  weit  and  aorthem  pvti  of  Europe  to  the  aoutb-east, 
aa  the  lilaiidi  of  the  Ortolan  Archipelago,  and  also 
Egypt,  Syria,  &c.  Though  many  are  thu*  aald  to  mi- 
grate. It  Is  oeTerthaleia  daar  that  aoma  continue  In  oar 
•wn  country  aud  In  Franca  tlia  whole  year. 

The  lUd-BUrd  Jay  is  a  tery  splendid  bird.  The 
bill  and  tea  are  red;  the  neck  and  fareast  are  black;  the 
croon  of  the  head  dottod  black  and  whits  j  hod/,  abore 
and  beneath,  ashen;  oFtha  tall  featb<:ri,Uie  two  interme- 
diate are  much  tbe  loogeit,  uid  tlie  lateral  leatbera  are 
graduated;  they  are  blue,  tip!  with  white,  and  a  black 
bar  between  that  colour  and  (he  blue.  Inhabits  China, 
and  b  fraqoently  rendered  very  tante  and  amusing.     Of 


The  Chatterer  also,  which  is  a  native  of 
Germany,  may  be  placed  in  this  rank ;  and  ia 
somewhat  less  than  the  former.  It  is  varie- 
gated with  a  beautiful  mixture  of  colours;  red. 


(be  Bine  Jay,  an  Inhabitant  of  North  America,  (See 
Plate  XV.  fig.  S.)  Wilton  bu  giien  the  following  inter- 
ettlug  account. 

"  The  blue  jay  la  an  abneat  imiTanal  Inhabitant  of  the 
woods,  rrequeiitlng  the  thickeit  aetUementa  as  well  as 
(he  deepest  receeaes  of  (hs  foreat,  where  hia  iquallfng  voice 
often  alarms  tbe  deer,  t«  the  disappointment  and  mord- 
ficatlon  of  the  hunter, — one  of  whom  infonned  me  (ha( 
he  made  It  a  point.  In  summer,  to  kill  every  jay  he 
could  meet  with.  In  (be  charming  teaaon  it  spring, 
when  every  thieke(  poura  forth  harmony,  the  part  per. 
Ibmied  by  tbe  Jay  always  catches  Ihe  oar.  He  ^pean 
to  be  among  bis  fellow  musicians  what  the  trumpeter  ii 
III  a  bajid^  soma  gf  his  notes  having  rto  distant  resem- 
blance to  the  tones  of  that  instrument  These  ho 
has  the  ^ully  of  changing  through  a  great  variety  of 
modulatlm,  according  to  tbe  particular  humour  he  hap- 
pens (0  be  in.  When  disposed  ter  ridicule,  (here  is 
scarce  a  bird  whose  peculiarities  of  song  be  cannot  (une 
hli  no(cs  to.  When  engaged  in  the  blandishments  of 
love,  they  renmble  the  soft  chatterlngs  of  a  dudi,  an3, 
while  he  nestles  among  (be  (hick  hraiiches  of  (he  cadar, 
are  scarce  heard  at  a  few  paces  dis(anea:  but  be  no  aaooer 
discovers  your  approach  thao  be  n(s  up  a  vehemant 
ou(ciy,  flying  off,  and  tnaamtng  wl(b  all  hia  might,  ■* 
if  he  called  the  whole  featbwed  tribe  of  the  Dsl^binT- 
hood  to  witoeaa  some  outrageoet  usage  he  bad  neaived. 
Wiien  ha  hops  widiiturbad  among  tba  high  bnocha*  of 
(be  oak  and  hickory,  they  become  soft  and  musical;  and 
hia  calls  for  the  female  a  stranger  would  mistake  for  the 
repealad  screakingi  of  an  ungreaaed  wbaeLbaiToiT,  All 
(lieae  he  sccompanioa  with  varfout  nods,  and  jeiii^  and 
other  goatlculationa,  for  which  the  whole  tribe  of  Jaya  are 
so  remsriubio,  that,  with  some  other  pacullarltiaa,  Uiey 
might  have  very  well  Jiotified  the  great  Swedish  oaXa. 
relist  in  (arming  them  inU  a  aeparete  genus  by  them- 
aslves. 

"The  blue  jay  build*  a  large  neat,  A^uently  in  tba 
cedar,  somelimaa  on  an  apple-tree,  lines  It  with  dry  ftb- 
roua  roota,  and  Lays  five  eggs,  of  a  doll  dive,  spottad 
irl(h  brown.  The  male  la  particularly  careful  J  not 
being  beard  near  (he  place,  making  his  visits  as  slleiitly 
and  Bscretly  aa  poeaible.  His  ^vourlta  food  Ischeatnuts, 
acoms,  and  Indian  com.  He  Dceasiooally  faada  oai 
bugs  and  caterplUan,  and  lomedaiet  pays  a  plundering 
visit  to  the  orchard,  cherry  rows,  and  potato  patch;  and 
has  been  known,  in  times  of  ecarcity,  to  venture  into  (ha 
bain,  through  openings  belweao  tbe  weather  boards.  In 
thsse  cases  hs  Is  extremely  active  and  tileot,  asd,  If  sur- 
prised In  the  act.  makes  bis  escape  with  preclpitatiaa, 
bul  wiUuxiI  noise,  aa  If  conscious  of  bis  criminality. 

"  Of  alt  birds  he  is  (he  most  bitter  enemy  to  (he  owl. 
No  sooner  has  he  dlecovored  the  retreat  cf  one  of  then, 
tlian  be  eummoos  the  whole  (esthsrod  Eratamity  to  hie 
assistance,  who  surround  the  glimmering  nHlalri,  and 
lUack  him  from  aU  sides,  raising  such  a    '      ' 


I  heard,   in 
When,  in  my  h 


still  i 


1  half  > 
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oicurilons,  I  have  passed  near 

luii,  I  nave  imagioed  to  myself  that  I 

ilting    party    venting   their    respective 

;hargos  with  all  the  virulence  of  a  Billingsgate  mob  j  the 


owl,  n 


broad  oggling  stare.  The  war  becomes  louder  and  louder, 
and  (he  owl  at  length,  forced  to  betake  himself  to  (light, 
is  followed  by  bis  whole  train  of  persecutors,  until  driven 

lyond  (he  boundaries  of  (heir  jurisdiction, 
"  But  the  blue  Jay  himself  Is  not  guiUlesa  of  similar 

^predatloos  with  the  ewl,  and  becomes  in  lili  turn  tho 


THE  TOUCAN. 


aih-coIouT,  chestnut,  and  yellow  ;  bnt  what 
distinguislies  it  from  all  other  binls,  are  the 
bomj  appendages  from  the  tips  of  seren  of 
the  lesser  quill  feathers,  which  stand  bare  of 
beards,  and  have  the  colour  and  gloss  of  the 
best  red  sealing  wax. 

The  Roller  is  not  less  beautiful  than  anj  of 
the  fonner.  (For  Noisy  Roller,  see  Plate  XV. 
fig.  11;  for  Green  Roller,  see  Plate  XVII. 
fig.  5.)  The  breast  and  belly  are  blue  ;  the 
head  green  ;  and  the  wings  variegated  with 
blue,  black,  and  white.  But  it  may  be  dis- 
tinguished from  all  others  by  a  sort  of  naked 
tubercles  or  warts  near  the  eyes,  which  still 
farther  contribute  to  increase  its  beauty. 

To  this  class  may  be  added  a  numerous  list 
from  all  the  tropical  forests  of  the  east  and 
west ;  where  the  birds  are  remarkable  for  dis- 
cordant voices  and  brilliant  plumage.  I  will 
fix  only  upon  one,  which  is  the  most  singu- 
lar of  all  the  feathered  creadon.  This  is  the 
Touoan,  a  bird  of  the  pie  kind,  whose  bill 


iMd,  whva  hfl  ane&ks  through  ti 
itlf  doss,  uid  unons  (be  Uilcke 
dering  e\ 


THj  tynnt  lu  del 

waods,  u  bn  fnqu 

and  hiedgt-nnn,  pli 

iggt,  tctrinc  np   tlia  alloir   joimg   bf  pSscemnl,  md 

■pMdJBf  slina  Hid  KirTDW  innnd  him.    Tta«  crle*  of  Iba 

tamted  tpetUlen  (for  birdi  In  nich  circumiluicei  item 
Iruly  to  sympatbite  irith  cich  otber,)  ud  he  ia  umetimu 
studied  wtih  sucb  ipIrH  u  to  be  uiidgr  Iha  necMsltj 
<tf  making  t,  >peedj  retmt. 

"  He  wiU  )om«UD>ea  aasnK  nnall  Mid*,  with  tha  tn- 
tontiaa  of  kJQing  u>d  devoaring  them;  an  Inttanca  of 
which  1  mjvalf  onca  wHneHod,  oier  a  piece  of  irooda 
near  tba  borden  of  Schujlkill ;  wbwo  I  caw  him  en- 
gaged kr  nare  then  flee  ninutet  pumilDg  what  I  imii 
lA  be  ■  spaciei  of  motaetlla  (m.  maenhia,  fallow  rump,) 
wlMalln^  durtiag,  and  doobling  ia  tha  air,  and,  at  list, 
to  wty  pvt  laHArthB,  got  disappointed  in  the  eaca^ 
<rf  his  Ititandad  pref ,  In  Umca  of  great  extremity, 
when  bis  board  or  magaiine  In  froan  up,  buried  in  bem>w, 
or  parfaapa  eihainted,  ha  beoomei  rery  Tonclous,  tod 
win  make  a  meat  of  wbttertr  carrion  or  othar  animal 
wWmra  mniaa  In  tha  *aj,  and  ha*  iMon  bund  ngtl. 
mg  IdaHelT  n  the  bowel*  of  a  robin  (tenAu  iii^Ritoriiu) 
£n  kOT  thvi  fiT«  minutea  after  it  wm  ahot. 

•'There  an,  bowerer,  indiTidua]  aiceptioii*  (0  this 
noan]  character  for  plunder  and  outrage,  a  protienesa 
lar  which  ia  probaMy  cften  occaalcned  by  the  wants  and 
rsHitf.  A  bins  >7,  which  I  have  kept 
tune,  and  with  which  I  am  «  terms  of  famrii- 
In  reality  a  Teiy  notable  simple  of  miidnesa  of 
n  and  sociability  of  mannen.  An  accident  In 
tha  woada  Grat  pM  me  in  poaaalon  of  this  bird,  whtla 
k  Ul  [Inwsgi,  airi  b  Ugh  baalth  and  (ptritoj  I  ewrtad 
Un  boiM  wllh  ma,  and  pot  him  IdIs  a  cage  a^n^Af  so. 


is   nearly  as   large   as   the  rest  of  its  whole 
body.' 

Of  this  extraoidinary  bird  there  are  four 
or  five  VBrieties.  I  will  only  describe  the 
red-beaked  toucan  ;  and  as  the  figure  of  this 
bird  makes  tbe  principal  part  of  its  history,  I 


cupied  by  ■  gotden-wlnged  woodpecker  iplcut  auraliu,') 
where  he  was  saluted  with  such  rudeness,  and  recalled 
such  a  drubbing  from  the  lord  of  the  muior,  for  entering 
his  premises,  that,  la  aave  hi)  life,  I  was  obliged  to  take 
him  out  again.  I  Ihen  put  him  Into  another  cage,  where 
the  only  tenant  wis  a  female  otiotui  tpuHut  (bastard 
beltlmere.)  31m  also  put  on  aira  of  alarm,  as  If  she  coo- 
aidered  lienelf  endangered  and  insulted  by  the  Intrusion; 
the  jay,  meanwhile,  ait  mute  and  motionless  on  the 
bottom  of  tbe  cage,  either  dubious  of  bis  own  dlualien, 
or  willing  to  allow  time  Ibr  the  fears  of  hii  neighbour  to 
■nbalde.  Accordingly,  In  a  few  minutes,  a/lar  di^laylng 
Tarloua  threatening  gestures  (like  some  of  those  Indian* 
we  read  of  In  their  flrsl  Interriews  with  tbe  whites,)  she 
began  to  make  bar  approacties,  but  with  great  clreum- 
speclion,  and  readiness  for  retreat.  Seeing,  however, 
the  jay  begin  to  pick  np  lome  crumba  of  broken  chest- 
nuts, In  an  humble  and  peaceable  way,  she  aJso  deacended, 
and  began  to  do  the  nmei  but,  at  the  ellghteat  motion 
of  her  new  gueat,  wheeled  round  and  put  herself  on  tbe 
defenaive.  AH  Ibis  ceremonious  jealousy  TaDiibedbsTora 
evening;  and  Ibey  uow  roost  together,  feed,  and  play 
together,  in  perfect  harmony  and  good  humour.  When 
the  jay  goes  to  drink,  hla  mesa-male  tery  impudently 
jumpa  into  the  saucer  to  wash  herself,  throning  the  water 


a  It  a 


lienlly;  tenluring  now  and  then  to  take  s  sip  between 
eteiy  «plt>b,  without  betraying  tha  imalleat  token  of 
Irritation.  On  the  contrary,  he  seams  lo  lake  pleasure 
in  his  little  ieUow-prisoner,  allowing  bar  to  pick  (>vhich 
she  does  very  gently)  about  hia  whiikera,  and  lo  cJean  his 
cUwi  from  the  minute  fragmenta  of  chestnuts  which 
happen  la  adhere  to  them.  This  attachment  on  tbe  one 
part,  and  mild  condesceoiion  on  the  other,  may,  perhaps, 
be  partly  tbe  effect  of  maCusI  miafortunet,  which  are 
found  not  only  to  knit  maokind,  but  many  species  of  in- 
ferior animals,  more  closely  togetlier:  and  show*  that 
the  disposiliaa  of  the  blue  jay  may  be  humanized,  and 
rendered  ausceptlble  of  aflectiooate  impreasions,  even  for 
thosa  blrda  which,  In  a  atala  of  nature,  he  would  have 
no  heaitallon  In  making  a  meal  of. 

"  He  is  not  only  bold  and  >acirerous,  Iwt  poasesaea  • 
coasideralile  talent  for  mimicry,  and  seems  lo  aivoy  great 
satisfaction  in  mocking  and  teasing  other  birds,  [artleu* 
larly  tbe  little  hawk  (/.  Spartmriat,)  imitating  his  C17 
wherever  lis  sees  him,  aud  squealing  out  as  if  caught : 
this  socai  brtnp  a  number  of  his  own  tribe  around  him, 
who  all  join  in  tbe  frolic,  darting  about  the  hawk,  and 
leigning  the  cries  of  a  bird  sorely  wounded,  and  already 
under  the  ctulohss  of  its  devourer  ;  while  otlken  lie  cod- 
coaled  in  iiushes,  ready  to  second  their  asaociileiln  the 
attack.  But  this  ludicrous  larce  often  terminatea  tragi- 
cally. The  hsirii,  singling  out  one  of  the  most  iasoient 
Lnd  provoking,  sweeps  upon  him  In  the  unguarded 
nement,  aud  oBera  him  up  a  sacrifice  to  hia  hunger  and 
eaentment.  In  an  Instant  the  tuns  la  changed ;  all  their 
>uaban«y  vanlabss,  and  loud  and  inrntani  acreams  pn>- 
^m  their  dlaaster." 

1  Tha  enorrooua  beak  ia  nearly  as  long  as  the  body  [ 
ind  tUa  cireomstaoce  has  given  rte  to  tha  belief  that 
he  toucan  is  greatly  embarrasaed  by  this  eitraordiniry 
iroviaioo  of  psturs,  and  raedend  incepsbls  of  those  active 
novamenta  wUch  so  pecoltarly  diatlDguish  tbe  leathered 
WW.  if  Um  beak,  indeed,  were  coMtntcted  In  that  solid 
oaoner  which  we  ordinarily  oheerve  Inblrdsof  prey,and 
n  these  who  live  upon  hard  aubttances,  we  should  not  be 
rarprlaed  to  Bod  so  conaiderahls  an  appenkge  w^ghing 
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will  follow  Edwards  through  all  the  minutiae 
of  its  singular  conformation.  It  is  about  the 
size  of,  and  shaped  like,  a  jackdaw,  with  a 
large  head  to  support  its  monstrous  bill ;  this 
bill,  from  the  angles  of  the  mouth  to  its  point, 
is  six  inches  and  a  half ;  and  its  breadth,  in 
the  thickest  part,  is  a  little  more  than  twa 
Its  thickness  near  the  head,  is  one  inch  and 
a  quarter ;  and  it  is  a  little  rounded  along  the 
top  of  the  upper  chap,  the  under  side  being 
round  also  ;  the  whole  of  the  bill  is  extremely 
slight,  and  a  little  thicker  than  parchment 
The  upper  chap  is  of  a  bright  yellow,  except 
on  each  side,  which  is  of  a  fine  scarlet  colour ; 
as  is  also  the  lower  chap,  except  at  the  base, 
which  is  purple.     Between  the  head  and  the 


down  tha  unfortimate  bird's  betd,  and  unfitting  it  for  up- 
ward flight,  or  even  for  ordinary  Tisioo,  excepting  in  one 
direction.  In  that  case  the  toucan  must  have  been 
doomed  to  a  groToUing  life  upon  the  earth,  perpetually 
striving  to  use  its  brilliaot  wings,  and  longing  to  search 
for  food  amongst  the  high  branches  of  fruit*b«iring  trees, 
— but  striving  and  longing  in  vain.  This  would  not 
liave  been  in  conformity  with  the  usual  harmony  of  nature ; 
and,  therefore,  in  spite  of  its  enormous  beak,  we  find  the 
toucans  flying  as  nimbly  as  any  other  bird  from  tree  to 
tree — perching  on  the  summits  of  the  rery  highest — 
searching  for  fruit  with  restless  activity — pursuing  small 
birds  which,  it  is  now  ascertained,  form  part  of  their  food 
— and  defending  their  young  with  unremitting  vigilance 
against  serpents,  monkeys,  and  other  enemies.  All 
these  functions  of  their  existence  could  not  have  been 
performed  if  the  specific  gravity  of  the  beak  were  equal 
to  its  dimensions.  But  it  is  not  so.  As  compsred,  in 
specific  gravity,  with  the  beak  of  a  hawk,  for  instance,  the 
beak  of  the  toucan  may  be  said  to  stand  in  the  same  rela- 
tion to  it  as  a  piece  of  pumice-stone  to  a  piece  of  granite. 
The  exterior  of  the  beak  is  a  spongy  tissue,  presenting  a 
number  of  cavities,  formed  by  extremely  thin  plates,  and 
covered  with  a  hard  coat  scarcely  thicker.  This  remark- 
able beak  forms  almost  as  curious  and  wonderful  an  ex- 
ample of  peculiar  organiation  as  the  trunk  of  the  ele- 
phant. We  are  not  so  intimately  acquainted  with  its 
uses  ;  but  there  can  be  no  doubt  that  the  instrument  is 
admirably  adapted  to  the  necessities  of  the  toucan's  exis- 
tence. 

The  toucans,  as  well  as  the  aracaris,  (for  aracari  tou- 
can, see  Plate  XVII.  fig.  15.)  which  they  greatly  resemble, 
are  found  in  the  warmest  parts  of  South  America.  Their 
plumage  it  brilliant ;  and  their  feathers  have  been  em. 
ployed  as  ornaments  of  dress  by  the  ladies  of  Brazil  and 
Peru.  Several  specimens  have  been  kept  alive  in  this 
country.  Mr  Broderip,  in  the  Zoological  Journal  for 
January  1825,  has  given  an  interesting  account  of  a 
specimen  in  a  small  menagerie,  whose  habits  he  watched 
w  ith  great  care.  By  this  examination  the  li^t  was  es- 
tablished that  the  toucan  ordinarily  feeds  on  small  birds. 
The  toucan  in  question,  upon  a  goldfinch  being  put  into 
his  cage,  would  instantly  kill  it  by  a  squeese  of  his  bill, 
and  then  deliberately  pull  his  prey  to  pieces,  swallow- 
ing erery  portion,  not  excepting  the  beak  and  the  legs. 
Mr  Broderip  states  that  the  toucan  appeared  to  derive 
the  greatest  satisfaction  from  the  act  of  eating,  which  he  as- 
eribes  to  the  peculiar  sensibility  of  the  internal  part  of 
the  beak.  He  never  used  his  foot  except  to  confine  his 
prey  on  the  perch:  the  beak  was  the  only  instrument  em- 
ployed  in  tearing  it  to  pieces.  It  appears,  also,  that  this 
bird  subjects  some  of  its  food  to  a  second  mastication  by 
its  beak,  in  a  manner  somewhat  resembling  the  similar 
action  in  ruminating  animals.  | 


bill  there  is  a  black  line  of  separation  all 
round  the  base  of  the  bill ;  in  the  upper  pari 
of  which  the  nostrils  are  placed,  and  are  al- 
most covered  with  feathers ;  which  has  occa- 
sioned some  writers  to  say,  that  the  toucan  has 
no  nostrils.  Round  the  eyes,  on  each  side  of 
the  head,  is  a  space  of  bluish  skin,  void  of 
feathers,  above  which  the  head  is  black,  ex- 
cept a  white  spot  on  each  side  joining  to  the 
base  of  the  upper  chap.  The  hinder  part  of 
the  neck,  the  back,  wings,  tail,  belly,  and 
thighs,  are  black.  The  under  side  of  the 
head,  throat,  and  the  beginning  of  the  breast, 
are  white.  Between  the  white  on  the  breast, 
and  the  black  on  the  belly,  is  a  space  of  red 
feathers,  in  the  form  of  a  new  moon,  with  its 
horns  upwards.  The  legs,  feet,  and  claws, 
are  of  an  ash-colour ;  and  the  toes  stand  like 
those  of  the  parrot,  two  before,  and  two  be- 
hind. 

It  is  reported,  by  travellers,  that  this  bird, 
though  furnished  with  so  formidable  a  beak, 
is  harmless  and  gentle,  being  so  easily  made 
tame,  as  to  sit  and  hatch  its  young  in  houses. 
It  feeds  chiefly  upon  pepper,  which  it  devours 
very  ereedily,  gorging  itself  in  such  a  man- 
ner that  it  voids  it  crude  and  unconcocted. 
This,  however,  is  no  objection  to  the  natives 
from  using  it  again ;  they  even  prefer  it  be- 
fore that  pepper  which  is  fresh  gathered  from 
the  tree  :  and  seem  persuaded  that  the  strength 
and  heat  of  the  pepper  is  qualified  by  the  bird, 
and  that  all  its  noxious  qualities  are  thus  ex. 
hausted. 

Whatever  be  the  truth  of  this  report,  no- 
thing is  more  certain  than  that  the  toucan 
lives  only  upon  a  vegetable  diet ;  and  in  a 
domestic  state,  to  which  it  is  frequently 
brought  in  the  warm  countries  where  it  is 
bred,  it  is  seen  to  prefer  such  food  to  all  other. 
Pozzo,  who  bred  one  tame>  asserts,  that  it 
leaped  up  and  down,  wagged  the  tail,  and 
cried  with  a  voice  resembling  that  of  a  mag- 
pie. It  fed  upon  the  same  things  that  parrots 
do;  but  was  most  greedy  of  grapes,  which, 
being  plucked  ofi*  one  by  one,  and  thrown  into 
the  air,  it  would  most  dexterously  catch  be- 
fore they  fell  to  the  ground.  Its  bill,  he  adds, 
was  hollow,  and  upon  that  account  very  light, 
so  that  it  had  but  little  strength  in  so  appar- 
ently formidable  a  weapon  ;  nor  could  it  peck 
or  strike  smartly  therewith.  But  its  tongue 
seemed  to  assist  the  efforts  of  this  unwieldy 
machine ;  it  was  long,  thin,  and  flat,  not  un* 
like  one  of  the  feathers  on  the  neck  of  a  dung, 
hill-cock;  this  it  moved  up  and  down,  and 
often  extended  Gve  or  six  inches  from  the  bill. 
It  was  of  a  flesh  colour,  and  very  remarkably 
fringed  on  each  side  with  very  small  filaments, 
exactlv  resembling  a  feather. 

It  IS  probable  that  this  long  tongue  has 
greater  strength  than  the  thin  hollow  beak 
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that  contains  it  It  ia  likel j  that  the  beak  is 
only  a  kind  of  sheath  for  this  peculiar  instru- 
ment, used  by  the  toucan,  not  only  in  making 
itself  a  nesty  but  also  in  obtaining  its  provision. 
Nothing  is  more  certain,  than  that  this  bird 
builds  its  nest  in  holes  of  trees,  which  have 
been  previously  scooped  out  for  this  purpose  ; 
and  it  is  not  very  likely  that  so  feeble  a  bill 
coald  be  very  serviceable  in  vrorking  upon 
such  bard  materials. 

Be  this  as  it  vrill,  there  is  no  bird  secures 
its  young  better  from  external  injury  than  the 
toucan.  It  has  not  only  birds,  men,  and  ser- 
pents, to  guard  against,  but  a  numerous  tribe 
of  monkeys,  still  more  prying,  mischievous, 
and  hungry,  than  all  the  rest  The  toucan, 
however,  scoops  out  its  nest  in  the  hollow  of 
■ome  trees,  leaving  only  a  hole  large  enough 
to  go  in  and  out  at  There  it  sits,  with  its 
great  beak,  guarding  the  entrance,  and  if  the 
monkey  venture  to  offer  a  visit  of  curiosity, 
the  toucan  gives  him  such  a  welcome,  that  he 
presently  thinks  proper  to  pack  off,  and  is 
glad  to  escape  with  safetv* 

This  bird  is  only  found  in  the  warm  clim- 
ates of  South  America,  where  it  is  in  nreat 
request,  both  for  the  delicacy  of  its  flesh, 
which  is  tender  and  nourishing,  and  for  the 
beauty  of  its  plumage,  particularly  the  fea- 
thers of  the  breast  The  skin  of  this  part  the 
Indians  pluck  off,  and,  when  dry,  glue  to  their 
cheeks ;  and  this  they  consider  as  an  irresisti- 
ble addition  to  their  beauty.^ 

1  The  Rhinoceros  Bird  is  of  the  order  Piem  or  Pies, 
lod  of  the  fenns,  Bmeero9^  consisting  of  birds  of  rather 
large  stie,  and  distinguished  by  the  disproportionate 
forms  of  their  beaks,  which  are  often  still  further  re- 
ntrkable  for  some  kind  of  large  prominence  on  the  up- 
per msndible.  The  most  conspicuous  species  is  the 
Bweerot  Rkmoceroi  of  Linmsus,  commonly  called  the 
riunoceros  bird. 

Its  general  sSse  is  that  of  a  turkey,  but  with  a  much 
more  slenderly  proportioned  body.  Its  colour  is  black, 
wjUi  the  tall  white,  crossed  by  a  black  bar :  the  beak  is 
of  eoormoue  siso,  of  a  lengthened,  slightly  curved,  and 
pointed  shape,  and  on  the  upper  mandible,  towards  the 
base,  is  an  extremely  large  process,  equal  in  thickness 
to  the  bill  itself  and  turning  upwards  and  backwards  in 
the  fiorm  of  a  thick,  sharp-pointed  horn,  somewhat  re. 
Kmblhig  the  horn  of  the  rhinoceros.  The  use  of  this 
strange  proboecis  is  by  some  supposed  to  be  that  of  en. 
aUing  the  bird  more  easily  to  tear  out  the  entrails  of  its 
prej;  but  others  affirm  that  it  b  not  of  a  predaceous  na- 
tare,  (iseding  only  on  vegetable  substances.  This  bird  is 
priocipally  found  in  the  East  Indian  Islands. 

The  Trogotu  constitute  a  family  of  birds,  the  members 
of  which  are  peculiar  to  the  hotter  regions  of  America, 
>nd  of  India,  and  its  adjacent  islands,  Ceylon,  Java, 
Sonatra,  ftc,  one  species  only  having  as  yet  been  dis- 
oorered  in  Africa.  Among  the  most  conspicuous  of  the 
^■thered  tribes  for  beauty  and  brilliancy  of  plumage,  the 
tvogons  stand  confessedly  pre-eminent.  The  metallic 
9>Uen  green  of  some  species  is  of  dazxling  effulgence ; 
^  others  less  gorgeous :  the  delicate  pendUlngs  of  the 
Ploaiage,  and  the  contrasted  hues  of  deep  scarlet,  black, 
inoB,  sod  brown,  produce  a  rich  and  beautiful  effect. 


CHAP.  IV, 

OF  THE  WOOBPBCKSB,  AlTD  ITS  AFFINITIBS. 

Wb  now  come  to  the  numerous  tribe  of 
Woodpeckers:    a  class  easily  distinguished 

Nor  Is  their  shape  and  contour  unworthy  of  their  dress; 
were  they  far  less  elegantly  arrayed  they  would  still  be 
pleasing  birds. 

The  trogoos  are  Myyodaefyle,  that  is,  they  have  their 
toes  In  pairs,  two  before  and  two  behind,  like  parrots 
and  woodpeckers ;  the  tarsi  are  short  and  feeble,  the 
beak  Is  stout,  and  the  gape  wide  ;  the  general  contour 
of  the  body  is  full  and  round,  and  the  head  large ;  the 
plumage  Is  dense,  soft,  and  deep;  the  wings  are  short 
but  pointed,  the  quill  feathers  being  rigid ;  the  tail  is 
long,  ample,  and  graduated,  its  outer  feathers  decreasing 
In  length ;  In  some  species,  and  especially  In  that  brilliant 
bird  the  resplendent  trogon  {trogon  retplendentf  Gould,) 
the  tail-coverts  are  greatly  elongated,  so  as  to  form  a 
beautiful  pendent  plumage  of  looee  wavy  feathers. 

Of  solitary  habits,  the  trogons  (or  ooroMCNO  frequent 
the  most  secluded  portions  ci  dense  forests,  rvmote  from 
the  abodes  of  man.  For  hours  together  they  sit  motion- 
less on  some  branch,  uttering  occasionally  a  plaintive 
melanchdy  cry,  especially  while  the  female  is  brooding 
on  her  eggs.  Indlfierent  during  the  day  to  every  object, 
listless  or  slumbering  on  their  perch,  they  take  no  notico 
of  the  presence  of  an  intruder,  and  may  Indeed  be  often 
so  dosely  approached  as  to  be  knocked  down  by  a  stick ; 
the  bright  glare  of  the  sun  obscures  their  sight,  and 
they  wait  for  evening,  the  dusk  of  twilight  being  their 
season  of  activity. 

Fruits,  insects  and  thetr  larvas,  constitute  their  food. 
Formed,  most  of  them  at  least,  for  rapid  but  not  pro- 
tracted flight,  they  watch  from  their  perch  the  Insects 
flitting  by,  and  dart  after  them  with  surprising  velocity, 
returning  after  their  short  chase  to  the  same  point  of 
observation.  Some,  howerer,  are  almost  exclusively 
fnigivorous;  we  allude  more  especially  to  those  whoso 
flowing  plumes  impede  the  freedom  of  their  flight;  such 
seek  for  fruits  and  berries.  Many  species  are  certainly 
migratory.  M.  Natterer  observes^  respecting  the  pavo. 
nine  trogon  which,  in  great  numbers,  inhabits, 
during  a  certain  season  of  the  year,  the  high  woods 
along  the  upper  part  of  the  Amazon  and  Rio  Negro, 
that  he  found  the  contents  of  its  stomach  to  consist 
principally  of  the  fruit  of  a  certain  species  of  palm,  and 
that  it  arrives  in  those  districts  when  its  favourite  food 
is  ripe,  but  that  when  the  trees  no  longer  yield  an  ade- 
quate  supply,  It  retires  to  other  districts. 

Like>  the  parrots  and  woodpeckers,  the  trogons  breed 
in  the  hollows  of  decayed  trees,  the  eggs  being  deposited 
on  a  bed  of  wood.dust,  the  work  of  insects;  they  are 
three  or  four  In  number,  and  white.  The  young,  when 
first  hatched,  are  totally  destitute  d  feathers,  which  do 
not  begin  to  make  their  appearance  for  two  or  three 
days;  and  their  head  and  beak  appear  to  be  dispro* 
portionately  large.  They  are  said  to  rear  two  broods  in 
the  year. 

The  American  trogons  have  their  beak  of  moderate 
sixe,  with  serrated  (or  saw-like)  edges,  and  furnished 
at  its  base  with  bristles;  the  upper  tmhcB  (of  the 
males  at  least)  Is  of  a  rich  metallic  green,  the  under 
parts  being  more  or  less  universally  scarlet  or  rich 
yellow.  The  outer  tail-feathers  In  the  majority  of  the 
species  are  more  or  less  barred  with  black  and  white. 

In  the  Indian  trogons  the  beak  Is  hu-ger  and  stouter, 
with  smooth  edges,  having  a  tooth  near  the  tip  of  the 
upper  mandible.  The  eyes  are  enoircled  by  a  large 
bare  space  of  richly-coloured  sUn;  the  upper  surfrca 
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from  all  others,  both  for  their  peculiar  forma- 
tion, their  method  of  procuring  food,  and  their 
manner  of  providing  a  place  of  safety  for  their 
young.  Indeed,  no  other  class  of  birds  seems 
more  immediately  formed  for  the  method  of 
life  they  pnrsue,  being  fitted  by  nature,  at  all 
points,  for  the  peculiarity  of  their  condition. 
They  live  chieny  upon  the  insects  contained 
in  the  body  of  trees  ;  and  for  this  purpose  are 
furnished  with  a  straight,  hard,  strong,  angu- 
lar,  and  sharp  bill,  made  for  piercing  and  ^r- 
ing.  They  have  a  tongue  of  a  very  great 
length  ;  round,  ending  in  a  sharp,  stiff,  bony 
thorn,  dentated  on  each  side,  to  strike  ants 
and  insects  when  dislodged  from  their  cells. 
Their  legs  are  short  and  strong,  for  the  pur- 
poses of  climbing.  Their  toes  stand  two  for- 
ward, and  two  backward ;  which  is  particu- 
larly serviceable  in  holding  by  the  branches 
of  the  trees.  They  have  hard  stiff  tails  to 
lean  upon  when  climbing.  They  feed  only 
upon  insects,  and  want  that  intestine  which 
anatomists  call  the  OBcum;  a  circumstance 
peculiar  to  this  tribe  only. 

Of  this  bird  there  are  many  kinda,  and 
many  varieties  in  each  kind.  They  form 
large  colonies  in  the  forests  of  every  part  of 
the  world.  They  differ  in  size,  colour,  and 
appearance;  and  agree  only  in  the  marks 
above  mentioned,  or  in  those  habits  which  re- 
suit  from  so  peculiar  a  conformation.  Instead, 
therefore,  of  descending  into  a  minute  discri. 
mination  of  every  species,  let  us  take  one  for 
a  pattern,  to  which  all  the  rest  will  be  found 
to  bear  the  strongest  affinity.  Words  can 
but  feebly  describe  the  plumage  of  a  bird ; 
but  it  is  the  province  of  history  to  enter  into 

is  brown,  the  lower  more  or  less  scarlet,  and  the  outer 
tail-feathers  exhibit  no  tendMicy  towards  a  barred  style 
of  marking,  excepting  in  one  species,  Diard's  trogoo, 
in  which  the  three  outer  tail-feathers  are  finely  pow- 
dered with  black. 

The  African  species  (progon  narina,  LoTaill.)  closely 
approximates  to  its  American  relatives;  but  its  three 
outer  tail-feathers  are  unbarred.  This  species  inhabits 
the  dense  forests  of  Caffraria;  during  the  day  it  sits 
motionless  on  a  low  dead  branch,  and  it  is  only  in  the 
morning  and  evening  that  it  displays  activity.  Locusts 
and  other  insects  are  its  principal  food. 

Of  all  the  trogons  none  are  so  magnificent  as  the 
ircgam  reipletuktu,  lately  introduced  to  the  knowledge 
of  the  scientific  world,  as  a  distinct  species  by  Mr  Gould, 
and  admirably  figured  in  his  splendid  "Monograph" 
of  the  family  trogomdm.  This  bird,  as  stoted  by  Mr 
Gould,  "  is  to  be  found  only  in  the  dense  and  gloomy 
forests  of  the  Southern  States  of  Mexico."  Little  known 
to  Europeans,  except  within  the  last  few  years,  the 
brilliant  plumes  which  fall  over  the  tail  (and  which, 
as  is  the  whole  of  the  upper  sur&ce  of  the  body  of 
this  bird,  are  of  the  richest  metallic  golden  green;) 
were  made  use  of  by  the  ancient  Mexicans,  as  orna- 
ments on  their  head-dresses;  and  goi^geous  must  a  head- 
dress be,  composed  of  such  feathers— soft,  flowing,  of 
dazding  lustre,  and  three  feet  in  length.  In  later  times 
they  have  occasionally  been  transmitted  as  curiosities 
to  Europe. 


a  detail  of  every  animal's  pursuits  and  occu- 
pations. 

The  Green  Woodspite,  or  Woodpecker,  is 
called  the  rainfawl  in  some  parts  of  the  coun- 
try ;  because^  when  it  makes  a  greater  noise 
than  ordinary,  it  is  supposed  to  foretell  rain. 
It  is  about  the  size  of  a  jay ;  the  throat,  breast^ 
and  belly,  are  of  a  pale  greenish  colour ;  and 
the  back,  heck,  and  covert  feathers  of  the 
wings,  are  green.  But  the  tongue  of  this 
little  animal  makes  its  most  distinguished 
characteristic,  as  it  serves  for  its  support  and 
defence.  As  was  said  above,  the  woodpecker 
feeds  upon  insects ;  and  particularly  on  those 
which  are  lodged  in  the  body  of  hollow  or  of 
rotting  trees.  The  tongue  is  its  instrument 
for  killing  and  procuring  this  food ;  which 
cannot  be  found  in  great  plenty.  This  is 
round,  ending  in  a  stiff,  sharp,  bony  tip,  den- 
tated on  both  sides,  like  the  b^ard  of  an  arrow, 
and  this  it  can  dart  out  three  or  four  inches 
from  the  bill,  and  draw  in  again  at  pleasure. 
Its  prey  is  thus  transfixed,  and  drawn  into  the 
bill,  which,  when  swallowed,  the  dart  is  again 
launched  at  fresh  game.  Nothing  has  em. 
ployed  the  attention  of  the  curious  in  this  part 
of  anatomy,  more  than  the  contrivance  by 
which  the  tongue  of  this  bird  performs  its 
functions  with  such  great  celerity.  The 
tongue  is  drawn  back  into  the  bill  by  the  help 
of  two  small  round  cartilages,  fastened  into 
the  forementioned  bony  tip,  and  running  along 
the  length  of  the  tongue.  These  cartilages, 
from  the  root  of  the  tongue,  take  a  circuit  be- 
yond the  ears  ;  and  being  reflected  backwards 
to  the  crown  of  the  head,  make  a  large  bow. 
The  muscular  spongy  flesh  of  the  tongue  in. 
closes  these  cartilages,  like  a  sheath  ;  and  is 
so  made  that  it  may  be  extended  or  contracted 
like  a  worm.  The  cartilages  indeed  have 
muscles  accompanying  them  along  their  whole 
length  backwards. — But  there  is  still  another 
contrivance  ;  for  there  is  a  broad  muscle  join- 
ing the  cartilages  to  the  bones  of  the  skull, 
which,  by  contracting  or  dilating,  forces  the 
cartilages  forward  through  the  tongue,  and 
then  forces  the  tongue  and  all  through  the  bill, 
to  be  employed  for  the  animal's  preservation 
in  piercing  its  prey. 

ouch  is  the  instrument  with  which  this  bird 
is  provided ;  and  this  the  manner  in  which 
this  instrument  is  employed.  When  a  wood- 
pecker, by  its  natural  sagacity,  finds  out  a 
rotten  hollow  tree,  where  there  are  worma, 
ant's  eggs,  or  insects,  it  immediately  prepares 
for  its  operations.  Resting  by  its  strong 
claws,  and  leaning  on  the  thick  feathers  of  its 
tail,  it  begins  to  bore  with  its  sharp  strong 
beak,  until  it  discloses  the  whole  internal  ha- 
bitation.  Upon  this,  either  through  pleasure 
at  the  sight  of  its  prey,  or  with  a  desiro  to 
alarm  the  insect  colony,  it  sends  forth  a  loud 
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m,  ffbich  tbnwB  terror  uid  eonfuaion  inki  the 
vbole  inaect  tribe.  They  creep  hither  and 
thither,  aeeking  for  aafety;  wbile  the  bird 
inxorioiuly  featls  upoa  them  kt  leisure,  dart- 
ing its  (ongaB  with  unerring  certainty,  and 
devouring  the  whole  brood. 

The  woodpecker,  however,  doei  not  confine 
id  depredations  solely  to  trees,  but  Mmetimes 
Ugliti  upon  the  ground,  to  try  its  fortune  at  an 
■Dt-hilL  It  U  not  so  secure  of  prey  there  as 
in  the  fomter  case,  although  the  numbers  are 
much  greater.  They  lie  generally  loo  deep 
for  the  bird  to  come  at  them ;  and  it  ia 
obliged  to  make  up  by  stratagem  the  defect 
of  power.  The  woodpecker  first  goes  to  their 
hills,  which  it  pecks,  in  order  to  call  them 
abroad ;  it  then  thrusts  out  its  long  red  tongue, 
which  being  like  a  worm,  and  resembling 
Iheir  usual  prey,  Ihe  ants  come  out  to  settle 
Dpon,  in  great  numbers ;  however,  the  bird 
watching  the  properest  opportunity,  withdraws 
ill  loogue  at  a  jerk,  and  devours  the  devour- 
era  This  stratagem  it  continues  till  it  has 
■Ivmed  their  fears ;  or  till  it  is  quite  satisfied. 

As  the  woodpecker  is  obliged  to  make 
holes  in  trees  to  procure  food,  so  is  it  also  to 
make  csTtties  still  larger  to  form  its  nest,  and 
to  lay  in.  This  is  performed,  as  usual,  with 
the  hill ;  although  some  have  affirmed  that  the 
animal  nses  its  tongue  as  a  gimblet  to  bore 
with.  But  this  is  a  mistake  ;  and  those  that 
»n  curious,  may  often  hear  the  noise  of  the 
bill  making  its  way  in  large  woods  and  for- 
Hta.  The  woodpecker  chooses,  however,  for 
diis  purpose,  trees  that  are  decayed,  or  wood 
that  is  soft,  like  beech,  elm,  and  poplar.  In 
thcK,  ni^  very  little  trouble,  it  can  make 
holes  as  exactly  round  as  a  mathematician 
could  with  compasses.  One  of  these  holes  &e 
bird  generally  chooses  for  its  own  use,  to  nestle 
and  bring  np  its  young  in ;  but  as  they  are 
easily  made,  it  is  delicate  in  its  choice,  and 
often  makes  twenty  before  one  is  found  fit  to 
give  entire  satisfaction.  Of  those  which  it  hi 
made  and  deserted,  other  birds,  not  so  goc 
borers,  and  leas  delicate  in  their  choice,  take 
possession.  The  jay  and  the  starling  ley 
Ibeir  eggs  in  these  holes ;  and  bats  are 
and  then  found  in  peaceable  possession, 
sometimes  have  thrust  in  their  hands  with 
certain  hopes  of  plucking  out  a  bird's  egg ; 
but  (o  their  great  mortification,  have  had  their 
fingers  bitten  by  a  bat  at  the  bottom. 

The  woodpecker  lakes  no  care  to  line  its 
oest  frith  feathers  or  straw ;  its  eggs  are  depo- 
sed in  the  hole,  without  any  thing  to  keep 


them  warm,  except  the  heat  of  the  parent's 
body.  Their  number  is  generally  five  or  six ; 
always  white,  oblong,  and  of  a  middle  size. 
When  the  young  are  excluded,  and  before 
they  leave  the  nest,  they  are  adorned  with  a 
scarlet  plumage  under  the  throat,  which  adds 
■'  eir  beauty.' 


iDorg  ailtd  /foodfedur—"  TUi  mtjutic,  ud  I6r> 
midabls  ipeciec,  (ays  Wilion,  in  hia  A  mtriciii  Ornitbo- 
logy)  in  itren^  uid  Duguilude  itaodB  ti  tha  httd 
of  tb*  whole  class  of  wuxipacken    hitbarto  ditcoTsrcd. 


'TI14  ^Tgntet.  (Sea  Pl«te  XV,  fig.  9.)  eo  called 
°Rn  ■  btUl  of  turning  the  neck,  bnra  ■  clcn*  intlogy 
■a  Ilia  uroodpccken,  In  tbe  eitensibilit;  oT  Iho  tongue, 
•nd  Ibi  poition  of  Uie  toes.  Tbit  bird  duti  fu  long 
ImgM  Into  an  ant  bill,  and  drain  [|  out  loaded  with  anta, 
"Wdi  ara  ntained  bf  Uw  vlecoui  liquid  nldcb  cotbis  It. 


Ha  maj>  be  called  the  king  or  chief  of  Ui  trfba; 
and  natura  leenia  to  bare  datlgoed  hSto  a  dla- 
tlngulihed  cbaracteriitic  In  tha  auparb  carmLne  cnM 
and  bill  at  poliihed  imtf  iritb  nbicb  the  bai  or- 
oamented  him.  Hii  aja  ii  trilliani  aiu9  daring; 
and  hii  nhols  Traioa  m>  admliablf  adiptad  lor  bla  mods 
of  life,  and  mitlfaod  of  procuring  aubililauGa,  aa  to  im. 
praai  on  tha  mlud  of  tha  aiamlnar  the  moal  rererenlial 
ideal  of  Iba  CreaUr.  Hie  mannen  bane  alio  1  dignitj 
In  them  Biperiw  U  tba  coiDmoD  berd  at  ooodpedurs. 
Traea,  ahnibbery,  orcharda,  rail],  fence  poita,  aod  old 
prmtrate  logt,  are  alilie  intemting  (a  thoee,  in  Ibeir 
humble  and  iodalatlgabla  learcb  far  prej ;  but  Iba  njil 
fauntar  now  balbra  ui,  ecomi  tbe  bumilit)'  U  such  iitua. 
tlona,  and  saeki  tha  moat  towering  trees  of  tlta  foreal; 
aeaming  particularlj'  altacbad  to  tbof*  prodlgleuB  cjt'*** 
■•runpa,  wbcae  crowded  giant  aona  atretcb  Ibelr  bare  and 
blasted,  or  non-buug  anna  mldwaf  (o  Iba  lUea.  Id 
theae  almurt  inaecaaaibla  recssMa,  sniid  ralnoui  piha  of 
impending  timber,  bli  trumpet-Uke  note  and  loud  itnikea 
reaouod  tbrougb  tbe  aolitary  saTsge  wlidi,  of  nhich  ha 
seems  the  lola  lord  and  Inhabitant.  Wherarar  ba  iire- 
quenU,  he  learea  numeroui  monumenta  of  hii  Induitiy 
behind  him.  We  there  aee  enonnoui  pina  Iraas  with 
cart-lcada  of  bark  lying  around  tbelr  nxiU,  and  cbipa  of 
the  tnink  iUelf  in  auch  quaotiljea  aa  to  nggeit  tbe  idea 
that  half  a  doian  of  aao-men  bad  bean  at  irork  thara  for 
the  whole  numii^.  Tha  body  of  (ha  traa  la  alto  dia- 
figurad  witb  aucb  numeroiu  and  ao  large  excavation!, 
that  one  can  hardly  coiicalra  U  poseiUe  for  tbe  whole  to 
be  Uie  work  of  a  woodpackar,  Wilh  sucb  atroogtb,  and 
an  apparatus  ao  powerful,  what  havoc  mlgbt  be  not  com- 
mit, ifnumerouB,  on  the  mnl  uaeful  of  our  Ibrait  treea! 
and  yal  wilh  all  Iheee  appearancw,  and  uucb  of  vulgar 
prejudice  againat  him.  It  may  (airly  ba  quaationed  wbe 


a  tha  protec- 


le  is  at  all  Id. 

tlon  of  our  timber.  Eiamlna  cloeely  the  tr 
baa  been  at  work,  and  you  will  aoon  parceira,  that  It  la 
neither  from  rnDtirea  of  miachitf  nor  amiiaamenl  that  be 
allcei  off  tbe  bark,  or  digi  bii  way  into  tba  trunk. — For 
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In  our  climate,  this  bird  is  contented  with 
such  a  wainscot  habitation  as  has  been  des- 
cribed for  its  young ;  bat  in  the  warmer  re- 
gions of  Guinea  and  Brazil,  they  take  a  veiy 
different  method  to  protect  and  hatch  their 
nascent  progeny.     (For  Megeilannic  Wood- 

the  sound  and  hetlthy  tree  is  the  least  object  of  his  atten- 
tion. The  diseased,  infested  with  insects,  and  hastening 
to  putrefaction,  are  hu  favourites;  there  the  deadly 
cnwliog  enemy  have  formed  a  lodgement  between  the 
bark  and  tender  wood,  to  drink  up  the  very  vital  part  of 
the  tree.  It  is  the  ravages  of  these  vermin  which  the 
intelligent  proprietor  of  the  forest  deplores,  as  the  sole 
perpetrators  of  the  destruction  of  his  timber.  Would 
it  be  believed  that  the  lar\'a  of  an  insect,  or  fly,  no 
larger  than  a  grain  of  rice,  should  silently,  and  in  one 
season,  destroy  some  thousand  acres  of  pine  trees,  many 
of  them  from  two  to  three  feet  in  diameter,  and  a  him- 
dred  and  fifty  feet  high  1  Yet  whoever  passes  along  the 
high  road  from  Georgetown  to  Charleston,  in  South  Ca- 
rolina, about  twenty  miles  from  the  former  place,  can 
have  striking  and  melancholy  proofi  of  this  fact.  In 
some  places  the  whole  woods,  as  far  as  you  can  see  around 
you,  are  dead,  stripped  of  the  bark,  their  wintry-looking 
arms  and  bare  trunks  bleaching  in  the  sun,  and  tumbling 
in  ruins  before  every  blast,  presenting  a  frightful  picture 
of  desolation.  And  yet  ignorance  and  prejudice  stub- 
bornly persist  in  directing  their  indignation  against  the 
bird  now  before  us,  the  constant  and  mortal  enemy  of 
these  very  vermin,  as  if  the  hand  that  probed  the  wound 
to  extract  its  cause,  should  be  equally  detested  with  that 
which  inflicted  it;  or  as  if  the  thief-catcher  should  be 
confounded  with  the  thief.  Until  some  eflectual  preven- 
tive or  more  complete  mode  of  destruction  can  be  de- 
vised against  these  insectsj,  and  their  larvss,  I  would 
humbly  suggest  the  propriety  of  protecting,  and  receiving 
with  proper  feeh'ngs  of  gratitude,  the  services  of  this  and 
the  whole  tribe  of  woodpeckers,  letting  the  odium  of 
guilt  fall  to  its  proper  owners, 

**In  looking  over  the  accounts  given  of  the  ivory* 
billed  woodpecker  by  the  naturalists  (tf  Europe,  I  find  it 
asserted,  that  it  inhabits  from  New  Jersey  to  Mexico. 
I  believe,  however,  that  few  of  them  are  ever  seen  to 
the  north  of  Virginia,  and  very  few  of  them  even  in  that 
state.  The  first  place  I  observed  this  bird  at,  when  on 
my  way  to  the  souths  was  about  twelve  miles  north  of 
Wilmington  in  North  Carolina.  Having  wounded  it 
slightly  in  the  wing,  on  being  caught,  it  uttered  a  loudly 
reiterated  and  most  piteous  note,  exactly  resembling  the 
violent  crying  of  a  young  child ;  which  terrified  my  horse 
so,  as  nearly  to^  have  cost  me  my  life.  It  was  distressing 
to  hear  it.  I  carried  it  with  me  in  the  chair,  under 
cover,  to  Wilmington.  In  passing  through  the  streets, 
its  affecting  cries  surprised  every  one  within  heaiing, 
particularly  the  females,  who  hurried  to  the  doors  and 
windows  with  looks  of  siarm  and  anxiety.  I  drove  on, 
and,  on  arriving  at  the  piazza  of  the  hotel,  where  I  in- 
tended to  put  up,  the  landlord  came  forward,  and  a  num. 
her  of  other  persons  who  happened  to  be  there,  all  equally 
alarmed  at  what  they  heard ;  this  was  greatly  increased 
by  my  asking,  whether  he  could  furnish  me  with  accom. 
modations  for  myself  and  my  baby.  The  man  looked 
blank  and  foolish,  while  the  others  stared  with  still  great- 
er astonishment.  After  diverting  myself  for  a  minute 
or  two  at  their  expense,  I  drew  my  woodpecker  from 
under  the  cover,  and  a  general  laugh  took  place.  I  took 
him  up  stairs  and  locked  him  up  in  my  room,  while  I 
went  to  see  my  horse  taken  care  of.  In  less  thuian  hour 
I  returned,  and,  on  opening  the  door,  he  set  up  the  same 
distressing  shout,  which  now  appeared  to  proceed  from  grief 
that  he  had  been  discovered  in  his  attempts  at  escape. 
He  had  mounted  along  the  side  of  the  window,  nearly 


pecker,  see  Plate  XVI.  fig.  S6.)  A  traveller 
who  walks  into  the  forests  of  these  countries, 
among  the  first  strange  objects  that  excite 
curiosity,  is  struck  with  the  multitude  of  bird^ 
nests  hanging  at  the  extremity  of  almost 
every  branch.      Many  other  kinds  of  birds 

as  high  as  the  ceiling,  a  little  below  which  he  had  be- 
gun to  break  through.  The  bed  was  covered  with  large 
pieces  of  plaster;  &  lath  was  exposed  for  at  least  fiileen 
inches  square,  and  a  hde  \wge  enough  to  admit  the  fist, 
opened  to  the  weather-boards ;  so  that  in  less  than 
another  hour  he  would  certainly  have  succeeded  in  mak- 
ing his  way  through.  I  now  tied  a  string  round  his 
leg,  and,  fastening  it  to  the  table,  again  left  him.  I 
wished  to  preserve  his  life,  and  had  gone  ofl*  in  search 
of  suitable  food  for  him.  As  I  re-ascended  the  stairs  I 
heard  him  again  hard  at  work,  and  on  entering  had  the 
mortification  to  perceive  that  he  had  almost  entirely 
ruined  the  mahogany  table  to  which  he  was  fastened,  and 
on  which  he  had  wreaked  his  whde  vengeance.  While 
engaged  in  taking  a  drawing,  he  cut  me  severely  in 
several  places,  and,  on  the  whole,  displayed  such  a  noble 
and  unconquerable  spirit,  that  I  was  frequently  tempted 
to  restore  him  to  his  native  woods.  He  lived  with  me 
nearly  three  days,  but  refused  all  sustenance,  and  I  wit- 
nessed his  death  with  regret." 

Gold-winded  fFoodpecker.'^"  In  rambling  through 
the  woods  one  day,"  continues  Wilson,  '*  I  happened  to 
shoot  one  of  these  birds,  and  wounded  him  slightly  on 
the  wing.  Finding  him  in  full  feather,  and  seemingly 
but  little  hurt,  I  took  him  home,  and  put  him  into  a 
large  cage,  made  of  willows,  intending  to  keep  him  in 
my  ovtn  room,  that  we  might  become  better  acquainted. 
As  soon  as  he  found  himself  inclosed  on  all  sides,  he  lost 
no  time  in  idle  fluttering,  but,  throwing  himself  against 
the  bars  of  the  cage,  began  instantly  to  demolish  the  wil« 
lows,  battering  them  with- great  vehemence,  and  uttering 
a  loud  piteous  kind  of  t^ackling,  similar  to  that  of  a  hen 
when  she  is  alarmed,  and  takes  to  wing.  Poor  Baron 
Trenck  never  laboured  with  more  eager  diligence  at  the 
walls  of  his  prison,  than  this  son  of  the  forest  in  his  ex- 
ertions fbr  liberty ;  and  he  exercised  his  powerful  bill 
with  such  force,  digging  into  the  sticks,  seizing  and 
shaking  them  so  from  side  to  side,  that  he  soon  opened 
for  himself  a  passage ;  and  though  I  repeatedly  repaired 
the  breach,  and  barricaded  every  opening,  in  the  best 
manner  I  could,  yet  on  my  return  into  the  room,  I 
always  found  him  at  large,  climbing  up  the  chairs,  oi 
running  about  the  floor,  where,  from  the  dexterity  of  hit 
motions,  moving  backward,  forward,  and  sidewise,  with 
the  same  facility,  it  became  difficult  to  get  hold  of  him 
again.  Having  placed  him  in  a  strong  wire  cage,  he 
seemed  to  give  up  all  hopes  of  making  his  escape,  and 
soon  became  very  tame ;  fed  on  young  ears  of  Indian 
com ;  refused  apples,  but  ate  the  biBrries  of  the  sour  gum 
greedily,  small  winter  gnpes,  and  several  other  kinds  of 
berries;  exercised  himselJr  frequently  in  climbing,  or 
rather  hopping  perpendicularly  along  the  sides  of  the 
cage ;  and,  as  evening  drew  on,  fixed  himself  in  a  high 
hanging,  or  perpendicular  position,  and  slept  with  his 
head  in  his  wing.  As  soon  as  dawn  appeared,  even 
before  it  was  light  enough  to  perceive  him  distinctly 
across  the  room,  he  descended  to  the  bottom  of  the  cage, 
and  began  his  attack  on  the  ears  of  Indian  com,  rsppuig 
so  loud,  as  to  be  heard  from  every  room  in  the  house. 
After  this  he  would  sometimes  resume  his  former  posi- 
tion, and  take  another  nap.  He  was  beginning  to  be- 
come very  amusing,  and  even  sociable,  when,  after  a 
lapse  of  several  weeks,  he  became  drooping,  and  died, 
as  I  conceived,  from  the  efiects  of  his  wound." 

RedJkeaded  fTooe^ecier.—**  There   is   perhaps   no 
bird  in  North  America  more  universally  known  tfaon 
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bnild  in  this  manner,  bat  the  chief  of  them 
ire  of  the  woodpecker  kind ;  and  indeed  there 
ia  not,  in  the  whole  hiitory  of  nature,  a  more 
DDgnlar  instance  of  the  aagacit  j  of  those  little 


ud  hli  predatory  hibtla  la  tlw  orehudt  uid  MmAeldi, 
•lUad  to  hi)  Dumben,  uid  CDndocM  (or  hororing  along 
tbt  feaca,  m  T«r7  nolorloia,  tint  tlmoM  eniy  child  !■ 
K^uintid  with  lh«  red.bndid  woodpoclur.  In  the 
loDiidiitt  iMlgbbourhood  of  our  lu-ge  cities,  irhera  th« 
old  timkor  ij  chldir  cat  doiro,  be  ii  doC  u  frequently 
bund;  ind  ]tat  at  tbii  preaeot  time,  June,  1B08, 1  know 
of  Mien]  of  their  norte  within  tha  boundaries  of  the 
tity  of  PhEIideliihia.  Two  of  Ouas  are  in  bullon-trood 
tresf  (fla/OMur  tcddaUaliti  and  anothar  In  the  decayed 
limb  of  a  iarga  elm.  The  old  mea,  I  obHrre,  make 
their  axcordont  regularly  to  tha  iroods  beyond  the 
SchnylUll,  about  a  mile  diitant ;  preaerring  great  alienee 
and  droinujiection  Inrbitlag  their  natta, — precauliona 
not  ouKb  altnuled  to  by  tlieni  Ja  the  depth  of  the  woodi, 
bMauw  there  tha  pcylng  aye  of  man  Ib  lets  (d  be  dread- 
ad.  Towardi  tha  manntainii,  particularly  Id  the  riclnity 
•f  mdu  lud  riTan,  tfaeas  birda  an  extremely  abundant, 
opacially  in  the  btter  end  of  Bummer.  WhereTar  you 
tiirel  in  tha   Interior  U  that  aeuon,  yon  hear  them 

parpttoally  (Mn  flitting  from  stake  to  atake,  on  the  road- 
•idg,  before  you.  WbereTer  there  is  a  tree,  or  traei,  of 
the  irild  cherry,  eorerad  with  ripe  fniit,  there  yon  aee 
■hemboiy  amoDgthebnnchaa;  and,  in  patting  tvchards, 
T"  vaj  eaaily  know  irhera  to  find  the  earlieat,  iweel- 
en  appisa,  by  obaerring  tb«e  trsoi,  on  or  near  which 
llu  rad-baMlMl  woodpecker  ia  akulking;  for  ha  la  an 
lualku  a  caonoUaeBr  Id  fruit,  that  wheraTer  an  apple 
'  paat  Ire*  li  tMnid  broached  by  him,  it  li  nire  to  be 
uuog  tha  ripaet  and  beat  flanwred:  when  alarmed,  ha 
"i—  a  «p[tal  one  by  striking  bl>  opeu  bill  deep  into 
It.  Bad  baara  It  (tf  to  the  wood*.  Whan  the  Indian  com 
>•  la  iU  rich,  auecolaDt,  milky  state,  he  aUacks  it  with 
raal  sagsmsaa,  opening  a  paasags  thnngh  the  numerous 
kildtrftbakBfc,  andfMdingonitwithTorulty.    The 

kUi  ia  tha  hack  aeltlenieDta,  are  hi*  hroarita  ratreata, 
*^ncs  ha  salliaa  oM  to  make  his  depredatiooa.  He  is 
w  rfiba  rlpa  barriaa  of  the  soar  gum,  and  pays  pretty 
"volar  TJdM  U>  ifaa  cheny  trees,  when  loaded  with  fruit. 
Tonrds  fall  ha  oftaa  approaches  (he  bam  or  &mi  house, 
■«>  npa  m  the  ahin|^  and  weather  boardi:  he  la  of  a 
n  and  froUcsoiBe  dispcaitlan ;  and  half  a  doiBD  U  the 
™mlti  an  frMinent^  aaen  diring  and  lociferatlng 
■•■d  the  U^deadlinAs  of  aoma  large  tree,  purealng 
'"'  ''■rfuf  <ritb  aaeh  other,  and  amoaing  tha  pasaaoger 
■^  iMr  pmbola.  Tbali  nsta  or  cry  la  ahriU  and 
Ilfrif,  and  ae  tmeh  naimblaa  that  of  a  apadea  of  tree- 


animala  in  protecting  ihemselTea  against  such 
enemies  ■■  they  have  moat  occasion  to  fear. 
In  cultirated  coantriea,  a  great  part  of  the 
cantion  of  the  feathered  tribe  is  to  hide  or  de- 


frog,  which  fraqiMnti  tha  aains  tree,  that  it  is  sonte- 
tinea  dificult  to  dlatinguiah  tha  one  from  the  other. 

"  Such  are  the  ain«s(  tiaita,  if  1  may  so  speak,  in  the 
character  of  the  red-headed  woodpeckari  and  I  douU 
not  but,  from  what  haa  been  safd  on  this  suhfect,  that 
aome  readsra  would  oonafdar  It  meritoriour  to  eilsr- 
Binate  the  whole  of  thii  tribe  aa  a  nulaaocei  and,  in 
fact,ithe  l^slatun  tf  s< 
times,  oBerad  pramlumi 
head  for  their  deatmctloa.  But  let  us  not  coiidamD  U 
species  unheard  1  tbey  aiirt;  they  mnit  theraf^  ba 
necesaary.  If  Iluir  merits  and  Deefulneas  ba  foiiDdi  oo 
examination,  to  prepondarala  against  their  vloaa,  let  ni 
atall  ounelroi  of  Iha  fbrmar,  while  we  guard  ai  wall  aa 
we  can  against  the  latter, 

"Tliough  thia  bird  ooeaslnnally  ngales  himself  on 
fnilt,  yet  Us  natural  and  atOBt  uiaal  food  is  Iniecia,  par- 
ticularly thoae  nnnMioua  end  deatmctiTa  speclei  that 
peoatrata  tha  bark  and  bs^  of  the  tree  to  depoalle  their 
eggi  and  Una,  the  latter  of  which  an  well  known  to 
nuke  immenae  havoc.  That  iniecta  an  hla  natural 
food  Is  evldenl  irom  Iha  cenaliuction  of  his  wedge-formed 
Ul],  the  length,  elasNolty,  and  figure  of  hia  tongue,  and 
the  strength  and  posflioti  of  hia  clans ;  as  well  ta  from 
bis  usual  hahits.  In  fact,  insects  form  at  least  two- 
thirds  of  his  subiMance ;  and  hia  stomach  is  scarcely 
erer  found  without  them.  He  Marches  for  them  with 
a  dexterity  and  IntoBgence,  I  may  safely  say,  more  (ban 
hnman ;  he  perceina,  by  the  exterior  appearance  of 
the  bark,  where  thej  lurk  below ;  when  ba  is  dubious, 
ha  nttles  Tahamently  on  the  outside  with  hit  bill,  and 

acute  ear  distlngulshaa  the  terriflod  Termln  shrink- 
within  to  their  iomoat  ratreata,  wbaro  his  p<rfntad 
baitied  tongue  toon  reacbei  them.  The  masses  of 
bugs,  calarpillan,  and  other  larvn,  which  t  have  taken 
from  the  iloniachs  of  IBeae  birds,  hate  often  aurprlsed 
me.  Thoae  larva.  It  should  be  remembend,  feed  not 
only  on  the  budi,  Iea*es,  and  blossoms,  but  an  the  very 
Tegatahle  life  of  the  tree,  the  alburnum,  or  newly  form- 
ing bark  and  wood ;  the  comequeuce  It,  that  whole 
branches  and  whole  tnea  decay  under  the  silent  ravagoa 
of  these  dettnictlve  Tarminj  wltnest  tha  late  destruc- 
tion of  many  hundred  acret  of  pine  Ireea,  In  the  north- 
aaitem  paits  of  South  Canlina;  and  the  thousand!  of 
peach  treet  that  yearly  decay  from  the  aame  caui& 
Will  any  one  tay,  that,  taking  half  a  doian,  or  half  a 
hundred,  applet  from  a  tree  la  equally  ruinoua  with  cut- 
ting it  down?  or.  that  the  aarTtcaa  of  a  inefiil  animal 
thould  not  be  nwarded  with  a  aroall  portion  of  that 
which  It  haa  contributed  In  preaerre  ?  We  are  told,  in 
the  benoTolenl  language  <^  the  acripturet,  not  to  muale 
luth  of  Iha  01  that  traadeth  out  the  com;  and 
why  thould  not  the  tame  geueroua  liberality  ba  extended 
to  thl>  nteful  family  of  birda,  which  fenna  ao  powerful 
a  phalanx  against  tha  Inroads  of  many  mllliona  of  dea- 
troctlre  *ermhi? 

NolwitbsUndIng  the  care  which  this  bird.  In  com- 
mon with  tha  rest  of  Ita  genua,  lakei  to  place  [(a  young 
beyond  the  reach  of  tnemlai,  within  thahoUowi  of  treet, 
yet  thare  Is  t«ia  deadly  foe,  against  whole  dapredattona 
neither  tha  height  of  the  tree,  nor  the  depth  of  the  caTlty, 

This  it  the  black  snake  (coUn' 

up  llie  trunk  of  (he 
ters  the  woodpecker'a 
peaceful  apartment,  deioun  tlie  egp  or  helpleaa  yaung, 
in  iplle  of  the  eriea  and  flaUeringa  of  the  parantt;  and 
If  the  place  be  large  enough,  enils  hlnaelf  up  In  the  tpot 
they  occoplod,  where  ha  will  aemetlmea  remain  for 
aereral  days.    Tb*  eager  tcho(A..boy,  after  banrding  hia 
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fend  their  neata  from  tbe  inTisioiw  of  man; 
M  be  u  their  most  dreaded  enemy.  Bat  in 
the  depth  of  those  remote  and  solitary  forests, 
where  man  ia  but  seldom  seen,  the  little  bird 


has  nothing  to  apprehend  from  man>  The 
parent  is  careleaa  how  mach  the  neet  iaexpoa- 
ed  to  general  ootice ;  satisfied  if  it  be  out  of 
Ibe  reach  of  those  rspaciona  creatures  that  live 


a«ck  to  retch  tha  waadpecker'i  bale,  it  Um 
moment  oben  he  tbfiiki  Ihs  mutllnp  bli  own,  uid 
■tript  hil  erm,  launching  it  down  Into  the  cTit^,  end 
grvplng  whst  he  conceiTee  to  be  lbs  c»11ow  young,  itarti 
with  borrw  it  the  sight  of  s  bideoui  snake,  end  almost 
drops  from  hil  giddy  pinnule,  relreEllng  down  the  tree 
nilb  teiTor  snd  prBclpit*lion.  Seversl  idTenlure*  of 
this  kind  have  rome  to  my  knowledge ;  uid  one  of  them 
that  wu  Uteoded  with  laiious  coiuequencet,  where  both 
id  boy  fell  to  the  ground ;  snd  ■  broken  thigh. 


uidle 


,  cur^  the  adTenlurer  conipletelj' 


ii  ambition  for  robbing  woodpodcen'  nests." 

Dovny  foedptdir.—"  Thii  ii  the  tmellsit  a 

woodpeckerSf  I  ■  e  fcrma 


hilry  uTOodpacker)  In  its  tints  snd  msrklngi,  uid  In 

ttonder  haw  it  pused  tbrough  Uw  Count  de 
hindi  without  being  branded  u  *  "spuitoiu 
genented  by  the  influence  of  food,  climate,  or  i 
known  cu»."  But,  tbcugh  it  has  eecapad  this  infamy, 
charge!  of  a  much  mere  heinous  nature  hare  beei 
brought  against  It,  not  only  by  the  writer  aboie  men- 
tioned, but  hy  the  whole  Teiwrable  body  of  loologitts  in 
Europe,  who  hare  treated  of  Its  history,  tIl  that  It  ii 
almost  constantly  boring  and  digging  into  apple-trees; 
and  that  it  Is  the  most  deitruclive  of  Its  whole  get 
the  orchards.  The  Ant  part  of  this  charge  1  shall  nol 
tend  to  deny;  bow  far  the  other  is  fouoded  in  tnilh  will 
appear  inttieseqiiei.  Like  the 
msiniwithutttie  whole  year.  About  the  middle  1/ May, 
the  male  and  female  look  out  for  a  soltable  place  for  the  ra- 
neptloiToftheirsggsand young,  Anapple,pear,orchenT 
tree,  often  in  the  near  neighbourhood  of  the  farm-house, 
is  generally  pitched  upon  fee  this  purpve.  The  tree  ii 
minutely  recoonoltred  Ibr  several  daya  prerious  to  tht 
operation,  and  the  work  is  first  begun  by  (he  male,  who 
cuU  oat  a  bole  in  the  soUd  wood,  ai  circular  is  if  denribed 
with  a  pair  of  csmpases.  He  is  occasionally  relieved  by 
the  female,  both  parties  working  with  the  moat  Indefatig- 
able diligence.  The  direcUoD  of  the  hole,  if  made  lu 
the  body  of  the  tree,  is  generally  downwards,  by  so 
angle  of  thirty  or  forty  degrees,  for  the  distance  of  six  01 
eight  Inches,  and  then  stnigfat  down  for  ten  or  twelve 
mora ;  within  roomy,  capacious,  and  as  smooth  as  If  po- 
lished by  the  cabinet-maker;  but  the  entrance  is  judi- 
cioail^lefl  Just  so  large  as  to  admit  the  bodies  of  thi 
ownen.  During  this  labour,  they  reguleriy  carry  ou: 
the  chips,  often  strewing  them  at  a  distance  to  preieni 
suspicion.  This  operation  sometimes  occupies  the  chief 
part  of  a  week.     Before  ihe  begin! 


out  and  in,  c 


part  both  of  the  eaterior  and  interior,  with  great  atteii. 
as  every  prudent  Uoant  of  a  new  house  ought  to  do, 
t  length  takes  complete  possession,  llie  eggs  an 
generally  sli,  pure  white,  and  laid  on  the  imooth  bottom 
if  the  carity.  The  male  occasionally  supplies  the  female 
Frilh  food  while  she  Is  sitting  ;  and  about  the  last  week 
n  June  the  young  are  perceived  making  their  way  up 
;he  tree,  climbing  with  considerahie  dexterity.  Ail  this 
;oes  on  with  great  regularity  where  no  intemiptito  is 
jnetwith;  but  the  house  wien,  who  also  builds  lu  the 
hollow  of  a  tree,  but  who  is  neither  furnished  with  the 
necessary  tools  nor  strength  for  eicaiating  such  an  apart- 
mtfor  himself,  allows  the  woodpeckers  logo  en,  till 
thinks  it  will  answer  his  purpose,  then  attacks  them 
tb  Tioleoee,  and  generally  succeeds  in  driving  them 
off.  I  saw  some  weeks  ago  a  striking  eiampio  of  this, 
where  the  woodpeckers  we  are  now  describing,  aftei 
cammencing  In  a  cheny-treo  within  a  few  yards  of  the 
hotae,  and  hsTlng  made  cousidsnble  progress,  were 
turned  out  1^  the  wren;  the  former  began  again  oo  a 
pear  trae  In  the  garden,  fifteen  or  twenty  yards  ofT, 
whence,  after  digging  out  a  roost  complete  apartment, 
and  one  egg  being  laid,  they  were  nice  more  asaulted 
by  the  seme  impertinent  intruder,  and  Anally  forced  to 
abandon  the  place. 

"The  principal  characteristiea  of  this  little  blnl  are 
diligence,  familiarity,  peiseTerance,  and  a  strength  and 
energy  In  the  head  and  muscles  of  the  neck,  which  are 
truly  astonishing.  Mounted  on  the  Infected  branch  of 
an  oM  apple-tree,  where  insects  here  lodged  ttaelr  cor. 
rodlng  and  destructive  brood  in  crevices  between  Ihs 
bark  and  wood,  he  labours  sometimes  for  half  an  hour 
Incessantly  at  the  same  spot,  before  he  has  succeeded  in 
dislodging  and  destroying  them.  At  these  times  you 
may  walk  up  preltf  close  to  the  tree  and  even  stand  im- 
mediaUiy  below  it,  within  ftre  or  six  feel  of  the  bird, 
without  in  the  least  embamiaing  him  ;  the  strokes  of 
his  bill  are  dislincUy  heard  several  hundred  yards  td"; 
and  I  have  knovm  him  to  be  at  work  for  two  hours  tt>- 
gstlier  on  the  same  tree.  Buflbn  calls  this  ■■  incessant 
toil  and  slavery,"  their  attitude  "a  painful  posture," 
and  their  life  "  a  dull  and  insipid  existence  ;"  eiprea. 
lions  improper,  because  untnie  ;  and  absurd,  because 
contradictory.  The  posture  Is  that  for  which  the  whole 
organiiatioii  of  his  frame  Is  particularly  adapted;  and 
though,  to  a  wren  or  a  humming-bird,  the  labour  would 
be  both  toll  and  ilsveiy,  yet  to  him  it  is,  I  am  convincKl, 
as  pleasant  and  as  amusing,  as  thesportsof  theeliase 
to  the  hunter,  or  the  sucking  of  flowers  toths  hnnmliig- 
blrd.  The  esgemesi  with  which  tu  traversss  the  upper 
and  lower  sides  of  the  branches;  the  ubeer&lneM  of  his 
cry,  and  the  liveliness  of  his  motions  while  digging  into 
Ibe  tree  and  dislodging  the  vermin,  justly  this  belief. 
He  has  a  single  note,  or  lUmii,  which,  like  the  former 
species,  lie  frequently  repeats.  And  when  he  flies  off, 
or  alights  on  another  tree,  be  utters  a  rather  shriller  cry, 
composed  of  nearly  the  same  kind  of  note,  quickly  rsiter. 
aled.  In  fall  and  winter,  he  associates  with  Ihs  titmouse, 
creeper,  be.  both  In  their  wood  and  orchard  eicunions ; 
and  usually  leads  tlie  van.  Of  all  our  woodpecken, 
none  rid  the  apple-trees  of  s«  many  vsrmin  aa  ttds,  dig~ 
glng  off  the  moss  which  the  negligence  of  the  proprietor 
had  tuBired  to  accumulate,  and  probing  every  crevice. 
In  fact,  the  orchard  is  his  lavourite  resort  In  all  seasons ; 
and  hil  industry  is  unequalled,  and  almost  Inceaant, 
which  is  men  than  can  be  said  of  any  other  qwcies  ini 
have.  In  lall,  he  is  particularly  fond  of  boring  the  appl&. 
trees  for  Insects,  digging  a  circular  hole  through  the  bark 
just  sufflclent  to  admit  his  bill,  after  thata  second,  third. 
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by  robbery  and  surprise.  If  the  monkey  or 
the  snake  can  be  guarded  against,  the  bird  has 
DO  other  enemies  to  fear ;  for  this  purpose  its 
nest  is  built  upon  the  depending  points  of  the 
most  outward  branches  of  a  tall  tree,  such  as 
the  banana,  or  the  plantain.  On  one  of  those 
immense  trees,  is  seen  the  most  various  and 
the  most  inimical  assemblage  of  creatures  that 
can  be  imagined.     The  top  is  inhabited  by 

&c.,  in  pretty  regular  horiiontal  circles  round  the  body 
of  tbe  tree;  these  parallel  circles  of  holes  are  often 
not  more  than  an  inch  or  an  inch  and  a  half  apart,  and 
fometimes  so  close  together,  that  I  have  coTered  eight 
or  ten  of  them  at  once  with  a  dollar.  From  nearly  the 
sor&ce  of  the  ground  up  to  the  first  fork,  and  sometimes 
fur  beyond  it,  the  whole  bark  of  many  apple-trees  is  per- 
forated in  this  manner,  so  as  to  appear  as  if  made  by 
locoesaiTe  dischai^s  d  buck-shot ;  aod  our  little  wood- 
pecker, the  subject  of  the  present  account,  is  the  principal 
perpetrator  of  this  supposed  mischief.  I  say  supposed, 
for  so  far  from  these  perforations  of  the  bark  being 
minous,  they  are  not  only  harmless,  but,  I  have  good 
reason  to  belioTe,  really  benefida]  to  the  health  and  fer- 
tility of  the  tree.  I  leave  it  to  the  philosophical  botanist 
to  account  for  this  ;  but  the  fact  I  am  confident  of.  In 
more  than  fifty  orchards  which  I  have  myself  carefully 
examined,  those  trees  which  were  marked  by  the  wood- 
pecker (for  tome  trees  they  never  touch,  perhaps  because 
not  penetrated  by  insects,)  were  uniformly  the  most 
thriving;  and  seemingly  the  most  productive  ;  many  of 
Ihese  were  upwards  <?  sixty  years  old,  their  trunks  com- 
pletely eorered  with  holes,  while  the  branches  were 
broad,  luxuriant,  and  loadeid  with  fruit.  Of  decayed 
trees,  more  than  three-flMirths  were  untouched  by  the 
woodpecker.  Several  intelligent  farmers,  with  whom  I 
have  convened,  candidly  aclmowledge  the  truth  of  these 
ebservatioQS,  and  with  justice  look  upon  these  birds  as 
beneficial ;  but  the  most  common  opinion  is,  that  they 
bore  the  trees  to  suck  the  sap,  and  so  destroy  its  vegeta- 
tion ;  though  pine  and  other  resinous  trees,  on  the  juices 
of  which  it  is  not  pretended  they  feed,  are  often  found 
equally  perfonted.  Were  the  sap  of  the  tree  their  object, 
the  saccharine  juice  of  the  birch,  the  sugar  maple,  and 
several  othere,  would  be  much  more  inviting,  liecause 
more  sweet  and  nourishing  than  that  of  either  the  pear 
or  apple-tree  ;  but  I  have  not  observed  one  mark  on  the 
former  for  ten  thousand  that  may  be  seen  on  the  latter ; 
besides,  tbe  early  part  of  spring  is  the  season  when  the 
sap  flows  most  abundantly  ;  whereas  it  is  only  during 
tiie  months  of  September,  October,  and  November,  that 
woodpeckere  are  seen  so  indefatigably  engaged  in  orchards, 
probing  every  crack  and  crevice,  boring  through  the 
bark,  and  what  is  worth  remarking,  chiefly  on  the  south 
and  aoothwest  sides  of  the  tree,  for  the  eggs  and  larvas 
deposited  there  by  the  countless  swarms  of  summer 
insects.  These,  if  suflered  to  remain,  would  prey  upon 
the  veiy  vitals,  if  I  may  so  express  it,  of  the  tree,  and  in 
the  SQceeeding  summer  give  birth  to  myriads  more  of 
tbcir  net,  equally  destrnctive.— fFUion's  American  Orniih, 
Tbi  Oukm  Wood-Peckbk  (Braehjflopkiu  vhridit).  Hie 
BUMt  common  of  our  native  wood-peckers,  but  is  seldom  seen 
north  of  Torkshixe.  Its  scream  or  cry  is  remarkable  and 
Martling.  In  England  and  on  the  Continent  it  fireqoents 
the  voods  where  tbe  trees  are  low.    PL  57,  fig.  2. 

Tbb  Gksat  Bpottbd  Wood-Pxokbk  (Pieiet  Mt^). 
TWe  odIj  speeusen  of  the  Piddc  found  in  the  northern  part 
of  Britain.  It  is  abundant  on  the  Continent,  and  in  Russia. 
It  feeds  on  insects,  seeds,  and  nuts.    PI.  67,  fig.  8. 

Tra  Lmsbr  Bpottbd  Wood-Pbckbr  {nde$  Minoi) 
ii  ckicfiy  found  in  a  few  of  the  southern  and  westera 
noBtles  ol  England,  and  is  seen  in  the  parks  aod  woods 
mud  London.   PI.  57,  fig.  4. 


monkeys  of  some  particular  tribe,  that  drive 
off  all  others;  lower  down  twine  about  the 
great  trunk  numbers  of  the  larger  snakes, 
patiently  waiting  till  some  unwary  animal 
comes  within  the  sphere  of  their  activity,  and 
at  the  edges  of  the  tree  hang  these  artificial 
nests,  in  great  abundance,  inhabited  by  birds 
of  the  most  delightful  plumage. 

The  nest  is  usually  formed  in  this  manner: 
when  the  time  of  incubation  approaches,  they 
fly  busily  about,  in  quest  of  a  kind  of  moss, 
called  by  the  English  inhabitants  of  those 
countries,  old  tnan*$  beard*  It  is  a  fibrous 
substance,  and  not  very  unlike  hair,  which 
bears  being  moulded  into  any  form,  and  suf- 
fers being  glued  together.  This  therefore 
the  little  woodpecker,  called  by  the  natives 
of  Brazil,  the  guiratemgay  first  glues,  by  some 
viscous  substance  gathered  in  the  forest,  to 
the  extremest  brancn  of  a  tree ;  then  building 
downward,  and  still  adding  fresh  materials  to 
those  already  procured,  a  nest  is  formed,  that 
depends,  like  a  pouch,  from  the  point  of  the 
branch :  the  hole  to  enter  at,  is  on  the  side  ; 
and  all  the  interior  parts  are  lined  with  the 
finer  fibres  of  the  same  substance,  which  com. 
pose  the  whole. 

Such  is  the  general  contrivance  of  these 
hanging  nests ;  which  are  made,  by  some 
other  birds,  with  still  superior  art  A  little 
bird  of  the  Grosbeak  kind,  in  the  Philippine 
islands,  makes  its  nest  in  such  a  manner  that 
there  is  no  opening  but  from  the  bottom.  At 
the  bottom  the  bird  enters,  and  goes  up 
through  a  funnel  like  a  chimney,  till  it  comes 
to  the  real  door  of  the  nest,  which  lies  on  one 
side,  and  only  opens  into  this  funnel.^ 

Some  bird[s  glue  their  nest  to  the  leaf  of 
the  banana  tree,  which  makes  two  sides  of 
their  little  habitation;  while  the  other  two 
are  artificially  composed  by  their  own  indus- 
try. But  these,  and  all  of  the  kind,  are 
built  with  the  same  precautions  to  guard  the 
young  against  the  depredations  of  monkeys 
and  serpents,  which  abound  in  every  tree. 
The  nest  hangs  there  before  the  spoilers,  a 
tempting  object,  which  they  can  only  gaze 
upon,  while  the  bird  flies  in  and  out,  without 
danger  or  molestation  from  so  formidable  a 
vicinity.* 

>  The  characters  of  the  Nnt-hatch  tribe  are,  a  bill  for 
the  most  part  straight,  having  on  the  lower  mandible  a 
small  angle:  small  nostrils,  covered  with  bristles:  a 
short  tongue,  homy  at  the  end,  and  jagged:  toes  placed 
three  forwards,  and  one  backwards;  the  middle  toe 
joined  closely  at  the  base  to  both  the  outer,  and  the  back 
toe  as  large  as  the  middle  one.  In  the  habits  and  man- 
ners of  the  different  species  of  the  nut-hatch,  we  observe 
a  very  close  alliance  to  the  woodpeckers.  Most  of  them 
feed  upon  insects;  and  some  on  nuts,  whence  their 
English  appellation  has  been  acquired.  For  Slender 
Nut-hatch,  see  Plate  XV.  fig.  17. 

The  European  Nui-hatch.  The  length  of  this  bird 
is  five  inches  and  three  quarters.     The  bill  is  strong 


HISTORY  OF  BIRDS. 


Thuk  Bra  few  birds  that  have  more  de- 
ceived and  puzsled  the  learned  than  this. 
Some  have  described  it  as  an  inhabitantof  the 
air,  living  onlj  upon  the  dew  of  hearen,  and 


nerer  resting  belaw  ;  ulhers  have  acquiesced  in 
the  latter  part  of  its  history,  but  bsve  given 
it  flying  insects  to  Teed  on.  Some  have  as- 
serted that  it  was  without  feet,  and  others  have 
ranked  it  among  the  birds  of  prey. 

The  great  beauty  of  this  bird's  plumage, 
and  the  deformity  of  its  legs,  seem  to  have 
given  rise  to  most  of  these  erroneous  reports. 
The  nitive  savages  of  the  Molucca  Islands,  of 
which  it   is  an  inhabitant,  were  very  little 


Bpp«r  ptrti  oT  tlw  bodf  ira  of  m  bluish  ptf,  tba  dicelu 

and  chin  >rs  whltS:  tbo  bmit  lud  baUf  p' 

colour;  ind  the  quUls  diukj;  the  toil  ii  ilior 
EltU  of  twalTB  futhen  ;  tbs  t<To  mlddls  onn'  of  which 
■ra  gny,  ths  two  outer  qmUed  irith  white,  and  the  rest 
diuk]'.  The  legi  ira  i»la  rBUoir;  ths  dawi  are  luge, 
and  the  back  Due  lery  atrang.  The  Dut-httch,  the 
•quinre),  and  the  Sald-moiue,  which  all  lire  much 
on  bual  Duti,  hsTB  each  a  curioua  wkj  of  gettiog  st  the 
kernel.  Of  the  two  latter,  the  equlnrel,  after  rasping 
off  tha  amill  end,  ipllta  the  ibell  in  two  with  hli  long 
fore-ttHth,  ai  a  man  does  with  hit  kuifa;  the  fiald- 
■nousa  nibble!  s  hole  with  hit  Ueth,  u  ngnlar  aa  i' 
drilled  with  a  wimble,  aod  fat  lo  amall  that  odb  woulc 
woidar  haw  tha  kernel  could  be  eitncted  through  it ; 
while  tha  uut-halcb  picki  an  irregular  ragged  hole  with 
hia  blU.  But  ai  this  last  arllit  hai  no  pavn  to  hold  the 
nut  Gun  whils  he  piercei  It,  ha,  like  an  adroit  work- 
man, fiiaa  it  a<  It  were  In  •  ilea,  In  aome  oleft  of  a 
Ires,  or  in  aame  cievica,  when  itandlng  orer  It  he  per- 
forBtei  tiia  itubbom  aheli.  On  placing  nute  In  Che 
chink  of  a  gate-poal,  wbare  nut-h&tches  have  bseo 
known  to  haunt,  11  Lai  alwayi  been  found  that  theae 
birdi  hiTO  readily  penetrvted  tbem.  While  at  wock 
thej'  make  a  rapjring  doIm,  which  may  be  heard  a  con- 
•Idenbla  diitance.  Dr  Plott  informi  m,  that  thii  bird, 
by  putting  hli  blU  Into  a  crack  in  the  bough  of  a  tree, 
•ometimai  makes  a  riolent  tound,  aa  If  tha  branch  was 
rending  asunder.  Besides  nuti  It  feadi  alio  on  cater- 
plllan,  beatlei,  and  Tariout  other  Iniscta.  Tlia  female 
dapotiti  her  aggi,  di  or  aeien  In  nuinlwr,  in  aame  bole 
of  a  tree,  frequently  in  one  that  has  been  deserted  by 
the  woodpecker,  on  rotten  wood  ndxod  with  moss.  If 
the  entrance  be  too  Ivge,  sbe  nicely  stopt  up  part  of  it 
wllh  clay,  leaTing  only  a  small  hole  for  herself  to  pais 
in  and  out.  When  the  ben  Is  sitting.  If  a  itJuk  be  put 
<D  the  hole,  ifae  hisses  ilka  a  soake  ;  and  she  Is  so  much 
attached  to  her  eggs,  that  ahe  wlli  soener  suffer  any  one 
lo  pluck  <^  bsr Teathera  Uian  Sj  away.  During  the 
time  of  incubation,  iba  ii  anlduouily  attended  by  the 
male,  who  euppilas  her-  wltb  food,  If  the  barrier  of 
plaster  at  the  entrance  of  Ua  bole  be  denroyed,  while 
these  birds  ban  aggi,  it  Isipeedlly  replaced  ;  a  peculiar 
irutlDCt,  to  praTint  their  nest  fron  being  destroyed  by 
widdpacken,  and  other  birds  ofsuperlorilia  and  strength, 
which  build  In  similar  illuatlons.  The  nut-batch  is  not 
supposed  to  slMp  perched,  llks  roost  other  birds,  on  1 1 


Iwfg;  for  it  has  been  obserred,  that  when  kept  Id  a  cage, 
DOtwIthrtanding  It  would  perch  now  and  then,  y«t  st 
night  It  generally  crept  Into  Soma  bde  or  coner  lo 
sleep.  And  it  ia  nmarkable,  wheD  percbed,  or  otlwr- 
wlse  at  rest,  it  had  mostly  the  head  downwards,  or  at 
least  even  with  the  body,  and  not  elavalad  like  othsr 
birds. 

Allied  to  the  Nut-hatch  are  the  Crttftri  and  Hmptu. 
(For  Black  and  White  Creeper,  see  Plate  XV.  Sg.  18; 
Aiure  Creeper,  Plate  XVI.  flg.  laj  Wall  Creeper, 
ib.  Gg.  43.  For  Hoopoe,  sea  Plate  XV.  flg.  81.) 
Creepan  scale  trees  In  tbo  aama  maimer  aa  woodpeck. 
en,  and,  like  them,  are  supported  behind  by  their  stlG 
deOacted  tail.  I'hey  feed  entirely  on  Iniecti.  The 
hoDpCB  is  widely  spread  over  Europe  In  the  summer 
months,  and  Is  abuodant  in  the  South.  Sweden  Ii  men- 
tioned by  soma  aa  its  Dorlhem  limit,  where  Ihe  country 
people  era  said  lo  consider  Its  appearance  si  omlnooa; 
and  in  Great  Britain  It  was  formerly  looked  upon  by  the 
same  clan  as  the  harbinger  of  some  calamity,  Montagu 
retales  that  it  ii  plentiful  in  Ihe  Russian  and  Tartarian 
daserCi ;  aul  Sonnini  saw  it  on  the  banks  of  the  Nile  ■, 
Africa  indeed  aiul  Asia  ere  supposed  lo  be  Its  winter 
quarters.  In  a  state  of  nature  moist  tocalitlaa  are  Ihe 
chosen  haunts  of  Ihe  hoopce.  There  it  may  be  seen  on 
the  ground,  busily  searching  with  iCi  loog  bill  for  iU 
(sToiuitB  insects,  (chiefly  coleopteroui)  which  It  often 
finds  in  cow-dung,  and  in  ths  dropploga  of  other  animals; 
and  HDiatimei  it  may  be  observed  banging  from  Ihe 
bianchea  of  trees,  examining  the  under  side  of  the  laavea 
for  those  which  there  lie  hid.  The  hole  of  a  decayed 
tree  is  the  locality  generally  preferred  for  the  nest,  which 
'  I  nude  of  dried  grass  lined  with  feathert,  wool  or  other 
ifk  materials,  and  is  generBliy  very  fetid  from  the  re- 
tains of  the  Insects,  Sic,  with  which  tha  pantnt-birds 
iTo  supplied  their  young.  This  oRenilTe  odour  most 
probably  gave  rise  lo  the  story  adq>ted  by  Aristotle,  that 
the  neat  of  ttie  hoopee  was  farmed  of  tbe  meet  dligitstlng 
milerlali.  When  a  hollow  tree  is  not  to  be  fouod,  the 
selected  are  somellmes  the  flssorea  of  rocks,  and 
the  crericei  of  old  buildings.  Tha  eggs  are  geoaially 
four  or  five  In  number,  of  a  grayiih-whita  spotted  with 
ep  gray  or  hsii-brown. 

Few  birds  are  more  entertaining  In  captivity  :  Its 
beautiful  plumage,  droll  gesllculationi  and  familiar  ha- 
bits, soon  make  it  a  faiourite.  When  it  portelvei  that 
it  is  obserred  it  begins  lo  lap  with  its  bill  againat  tha 
ground,  (which,  ai  Beclistein  observes,  giies  It  the  ap- 
pearance of  walking  with  a  stick,)  at  the  same  time  oliea 
shaking  lli  wlngi  and  tail,  and  elevating  Its  crest.  This 
latter  biat,  which  is  perfonned  very  frequently  and  es- 
pecially when  the  bird  is  surprised  or  angry,  is  eRected 
by  a  muscle  situated  on  tlie  upper  pari  of  the  head  for 
the  purpose.  Its  note  of  soger  or  fear  is  harsh  and 
grating,  somethlog  like  the  noise  made  by  a  small  savr 
when  employed  in  sawing,  or  the  note  of  •  jay,  but  not 
so  laud.  It  gives  utterance  to  a  soft  note  of  complacem^ 
eccaaiooally,  and  Is  not  without  other  intonations.  Tlu 
grating  note  is  not  always  indicative  of  anger  or  fear.  Sat 
the  bird  ganermily  exerts  it  when  it  flies  i^,  and  settles 
Its  perch. 
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itudioiis  of  natural  lostory;  and»  perceiving 
the  inclination  the  Europeans  had  for  this 
beautifal  bird,  carefully  cut  off  ite  legs  before 
they  brought  it  to  market;  thus  conoealinfl^  its 
greatest  deformity,  they  considered  themselves 
entitled  to  rise  in  their  demands  when  they 
offered  it  for  sale.  '  One  deceit  led  on  to 
another ;  the  buyer  finding  the  bird  without 
legs,  naturally  inquired  after  them ;  and  the 
seller  as  naturally  began  to  assert  that  it  had 
none.  Thus  far  the  European  was.  imposed 
upon  by  others ;  in  all  the  rest  he  imposed 
upon  himself.  Seeing  so  beautiful  a  bird 
without  legSy  he  concluded  that  it  could  live 
only  in  air,  where  legs  were  unnecessary. 
The  extraordinary  splendour  of  its  plumage 
assisted  this  deception ;  and,  as  it  had  heavenly 
beauty,  so  it  was  asserted  to  have  a  heavenly 
residence.  From  thence  its  name,  and  all  the 
false  reports  that  have  been  propagated  con- 
cerning it.^ 

Error,  however,  is  short  lived ;  and  time  has 
discovered  that  this  bird  not  only  has  legs,  but 
very  large  strong  ones  for  its  size.  Credulity, 
when  undeceived,  runs  into  the  opposite  ex- 
treme ;  and  soon  after  this  harmless  bird  was 
branded  with  the  character  of  being  rapacious, 
of  destroying  all  those  of  smaller  size,  and 
from  the  amazing  rapidity  of  its  flight,  as 
qualified  peculiarly  for  extensive  rapine.  The 
real  history  of  this  pretty  animal  is  at  present 
tolerably  well  known  ;  and  it  is  found  to  be 
as  harmless  as  it  is  beautiful. 

There  are  two  kinds  of  the  bird  of  Para- 
dise,' one  about  the  size  of  a  pigeon,  which  is 
more  common ;  the  other  not  much  larger  than 
a  lark,  which  has  been  described  more  imper. 
fectly.  They  are  both  sufficiently  distin- 
guished from  all  other  birds,  not  only  by  the 
superior  vivacity  of  their  tints,  but  by  the  fea- 
thers  of  the  tail,  there  being  two  long  slender 
filaments  growing  from  the  upper  part  of  the 
rump;  these  are  longer  than  the  bird's  body, 
and  bearded  only  at  the  end.  By  this  mark 
the  bird  of  Paradise  may  be  easily  known, 
but  still  more  easily  by  its  ^audy  livery,  which, 
being  so  very  brilliant,  demands  to  be  min. 
utely  described. 

This  bird  appears  to  the  eye  as  large  as  a 
pigeon,  though  in  reality  the  body  is  not  much 
greater  than  that  of  a  thrush.  The  tail,  which 
is  about  six  inches,  is  as  long  as  the  body ; 
the  wings  are  large,  compared  with  the  bird's 

'  The  natives  of  the  New  Guinea  islands,  in  prepar- 
log  the  skins  of  the  birds  of  paradise,  removed  the  true 
wiDgs,  which  are  not  so  brilliant  as  the  other  feathers, 
snd  cut  off  the  lep.  Hence,  the  absence  of  feet  in  all 
the  specimens  brought  to  Europe,  gave  rise  to  the  fable 
that  these  birds  had  no  power  of  alighting,  and  were  al- 
ways on  the  wing. 

*  Nearly  a  doien  species  have  been  discovered.  See 
a  succeeding  note. 


other  dimensions.  The  head,  the  throat,  and 
the  neck,  are  of  a  pale  gold  colour.  The  base 
of  the  bill  is  surrounded  by  black  feathers,  as 
also  the  side  of  the  head  and  throat,  as  soft  as 
velvet,  and  changeable  like  those  on  the  neck 
of  a  mallard.  The  hinder  part  of  the  head 
in  of  a  shining  green,  mixed  with  gold.  The 
body  and  wings  are  chiefly  covered  with 
beautiful  brown,  purple,  and  gold  feathers. 
The  uppermost  part  of  the  tail-feathers  are  of 
a  pale  yellow,  and  those  under  them  white, 
and  longer  than  the  former ;  for  which  reason 
the  hinder  part  of  the  tail  appears  to  be  all 
white.  But  what  chiefly  excites  curiosity  are, 
the  two  long  naked  feathers  above  mentioned, 
which  spring  from  the  upper  part  of  the  rump 
above  the  tail,  and  which  are  usually  about 
three  feet  long.  These  are  bearded  only  at 
the  beginning  and  the  end;  the  whole  shaft, 
for  about  two  feet  nine  inches,  being  of  a  deep 
black,  while  the  feathered  extremity  is  of  a 
changeable  colour,  like  the  mallard*s  neck. 

This  bird,  which  for  beauty  exceeds  all 
others  of  the  pie  kind,  is  a  native  of  the  Mo. 
lucca  islands,  but  found  in  greatest  numbers 
in  that  of  Ara  There,  in  the  delightful  and 
spicy  woods  of  the  country,  do  these  beautiful 
creatures  fly  in  large  flocks ;  so  that  the  groves 
which  produce  the  richest  spices  produce  the 
finest  birds  also.  The  inhabitants  themselves 
are  not  insensible  of  the  pleasure  these  afibrd, 
and  give  them  the  name  of  God's  birds,  as 
being  superior  to  all  others  that  he  has  made. 
They  live  in  large  flocks,  and  at  night  gene- 
rally  perch  upon  the  same  tree.  They  are 
called  by  some,  the  swaUows  of  Temate^  from 
their  rapid  flight,  and  from  their  being  con- 
tinually  on  the  wing  in  pursuit  of  insects, 
their  usual  prey. 

As  the  country  where  they  are  bred  has  its 
tempestuous  season,  when  rains  and  thunders 
continually  disturb  the  atmosphere,  these  birds 
are  then  but  seldom  seen.  It  is  thought  that 
they  then  fly  to  other  countries,  where  their 
food  appears  in  greater  abundance ;  for,  like 
swallows,  they  have  their  stated  times  of  re- 
turn. In  the  beginning  of  the  month  of 
August,  they  are  seen  in  great  numbers  fly- 
ing together;  and  as  the  inhabitants  would 
have  us  believe,  following  their  king,  who  is 
distinguished  from  the  rest  by  the  lustre  of 
his  plumage,  and  that  respect  and  veneration 
which  is  paid   him.*     In  the  evening  they 

'  They  always  migrate  in  flocks  of  thirty  or  forty,  and 
have  a  leader,  which  the  inhabitants  of  Aro  call  the  Iting. 
He  is  said  to  be  black,  to  have  red  spots,  and  to  fly  £r 
above  the  flock,  which  never  desert  him,  but  always 
settle  in  the  same  place  that  he  does.  They  never  fly 
with  the  wind,  as  in  that  case  their  loose  plumage  would 
be  rufiled,  and  blown  over  their  heads ;  and  a  change  of 
wind  often  compels  them  to  alight  on  the  ground,  from 
which  they  CAnnot  rise  without  great  difiiculty.     When 
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perch  npon  the  highest  treoB  of  the  forest,  par- 
tidtlarly  one  which  beara  a  red  berry,  upon 
which  they  aoinetiineB  feed,  when  other  food 
fails  them.  In  what  manner  they  breed,  or 
what  may  be  the  number  of  their  young,  as 
yet  remains  for  discovery. 

The  natives,  who  make  a  trade  of  killing 
and  selling  these  birds  to  the  European,  ge- 
nerally conceal  themselves  in  the  trees  where 
ihey  resort,  and  having  covered  themselves  up 
from  sight  in  a  bower  made  of  the  branches, 
they  shoot  at  birds  with  reedy  arrows;  and, 
as  they  assert,  if  they  happen  to  kill  the  king, 
they  then  have  a  good  chance  for  killing  the 
greatest  part  of  Ihe  flock.  The  chief  marks 
by  which  they  know  the  king  is  by  the  ends 
to  the  feathers  in  his  tail,  which  have  eyes 


thef  are  auTTirlsad  by  i  hesrj  pla,  tbey  Inituitly  >ur  to 
s  hl^ar  region,  beyond  Ihe  reuih  of  (be  tempast.  There, 
In  1  lersne  iky,  Ibef  float  kt  esse  on  their  light  flowing 

fetthi^n,  or  pursue  Ihetr  journey  in  geturlly.  During 
their  flight  they  cry  like  atirliogs;  but  irben  i  tttrm 
biom  in  their  rear,  they  eipresi  their  distretsed  iltua. 
tionby  i  note  nomewhil  resembling  the  croeking  of  ■ 
nTen.  In  nlni  iretther,  greit  numberi  of  tbeee  bird* 
n»y  be  nen  flying,  both  In  compeniei  kod  ilng^y,  Inpur- 
■uit  of  the  ierge  buttirfliei  uid  other  InaecU  oo  nhlch 
they  feed.  The  genenl  colour  of  these  blrdi  la  chest- 
nut, with  s  neck  of  e  golden  green,  benesth.  The  fee. 
tfaon  oF  the  back  and  >Ide>  ire  coniidenbly  longer  Ihu 
Ebo«e  of  the  body.  They  bftTo  two  long  t&il  (eathen, 
whifh  ire  straight,  end  Uftr  et  Uw  tip. 

There  hiTe  been  ten  apeciee  of  this  bird  Uteiy  dla- 
niTered.     (For  the  red-Uiled  bird  of  Pirediao,  eee  Plate 

XV.  Ag.  10;  for  the  gorget  binl  of  Puadiae,  >ee  PUIe 

XVI.  flg,  4.) 

The   Grailt  binl  of  Paradu*.— It  hu  1  trianguUr 
nikad  apace  behind  the  eyes^  the  head  and  neck  are 


e  tall  feathers,  except  the  middle  one,  are  tipl  with 
white.  It  Inbabita  Uie  Philippine  Iriands;  is  nine  and 
s  half  Inches  longj  feeda  on  fnilt,  iuaacl*,  mica,  and 
erery  kind  of  grain.  It  builds  tnieo  a  year,  in  the 
forked  branchea  uf  tnei,  and  ley*  four  egga.  Whan 
youog  it  is  easily  tamed,  and  becomei  docile  and  imita- 
tiTi.  This  bird  has  a  great  afllnity  In  all  its  habile  to 
the  grekle  genus  ;  yet,  on  account  of  the  downy  &athen 
at  the  base  of  the  hill,  it  is  placed  here. 

The  magaiJIcaU  Bird  ef  Paraditt.— Tills  eiepiAtfo- 
ciei,  BO  remarkable  For  the  splendour  and  rariety  of  Its 
coloun,  is  principally  found  In  the  Miducrm  islands,  and 

The  blU  Is  aurrounded  at  the  haae  with  Telvet-lika  fea- 
thora;  the  chin  la  green,  with  golden  lunulas ;  crown 
with  a  tuft  of  yellow  feathen  \  the  first  quill  faathara 
are  brown,  and  tiie  secondary  of  a  deep  yellow;  the  rnld- 
die  tail  hithen  are  Tery  long,  with  a  very  short  fringe  j 
Iti  laga  and  bill  are  yellow,  the  latter  black  at  the  tip. 
This  besutiful  bird  inhabits  New  Holland,  and  la  nine 

The  Lyrt  itri,  at  Saptri  Jtinura.—titn  Holland, 
which  affords  so  rich  a  harreat  to  the  student  of  nature, 

beings  with  which  we  are  at  present  acquainted,  is  the 
native  country  of  tbia  rare  aad  beautiful  bird,  tha  habits 
and  minnen  of  which  are  yet  but  lltUe  known.  (See 
Plate  XVII.  Ag.  S.)  Conaidertd  by  many  naturaliEta  aa 
allied  to  the  peradlaea,  or  birds  of  Paradise,  It  eihiblta 
in  ita  general  form,  and  atpecialiy  In  tha  figure  of  ita 


like  those  of  a  peacock.  When  they  have 
taken  a  number  of  these  birds,  their  ustial 
method  is  to  gut  them,  and  out  off  their  legs ; 
they  then  ran  a  hot  iron  into  the  body,  which . 
dries  np  the  internal  moisture;  and  filling  the 
cavity  with  salts  and  spices,  they  sell  them  to 
the  Europeans  for  a  perfect  trifle. 


CHAP.  VI. 

THE  CUCKOO)  Attn  ITi  TABIETIXS.' 


From  a  bird  of  which  many  fables  have 
been  reported,  we  pass  to  another  that  has  not 

large  elongated  nails,  which  are  evidently  adapted  Tor 
irratcbing  up  tbo  soil,  a  certain  degree  of  approiinution 
to  the  gallluiceoua  tribe,  to  which  othen  are  Inclined,  to 
refer  it;  but  there  is,  faoweter,  (group  of  yromddntftes 
aa  they  are  eipressirely  called,  to  which,  la  the  charac- 
ters of  tha  plumage  and  in  habits,  it  would  appear,  w* 
think,  to  be  sUll  nearer  related. 

In  slu,  the  manura  is  about  equal  to  a  ptteasanL  Ita 
general  plumage  ia  of  a  dull  brown,  inclining  to  rufeua 
on  the  quill-reithen ;  the  tall,  which  is  much  longer 
than  the  body,  conelstt  of  feathers  ao  arranged,  and  of 
locb  different  salts,  ai  to  form,  when  eieiated,  a  figure 
bearing  no  unapt  raaemblance  to  an  ancient  lyre;  the 
position  of  these  feathera  will  be  better  conTeyad  by 
the  figure  in  the  plue  than  by  description :  tha  bill  is  coiQ- 
pressed,  tlw  nostrils  forming  a  longitudinal  silt,  covered 
with  bristle-like  feathera ;  the  legs  are  strong,  tbe  toe* 
completely  divided,  and  armed  with  powerfiil  blunted 
nails,  Ihoae  oF  tha  bind  claws  being  especially  developed. 

1  Perhaps  fowbirdBbaveeicitedmorecuriosityamongst 
naturalist*  than  lit  Cueiot,  and  soma  rather  ceotradio- 
tory  accounts  have  from  time  to  time  been  published  re. 
tpecting  It.  Dr  Jenner  waa  the  first  who  threw  any 
light  on  the  natural  history  of  liiia  eitraordinary  bird; 
and  his  account  is  moat  Interesting  and  satiibctoiy. 
The  bet  of  the  young  cuckoo  tundng  out  It*  weaker 
companions,  the  oalurai  Inmates  of  tbe  nest,  is  now  un. 
diluted.  This  ^leratioQ  is,  I  believe,  generally  per- 
formed on  tbe  second  day  after  the  birds  are  hatched, — 
at  leait,  1  have  found  (t  to  be  »  In  the  caiea  which  bats 
come  under  my  own  observation.  The  young  Intruder 
seems  to  confine  his  dislike  to  his  nestling  companloni 
to  the  act  of  discharging  them  from  the  nest.  In  oaa 
Instance,  which  I  had  an  oppmlunlty  of  observing,  the 
young  birds,  which  had  only  bean  hatched  two  days, 
were  so  little  hurt  by  a  fall  ij'  four  feet  hum  tbe  neat  to 
the  ground,  that  two  uf  tham  contrived  to  crawl  a  dl»- 
tauce  of  eight  or  nine  feet  from  the  place  on  which  thejr 
had  hllea.  Sometimes  tha  young  cuckoo  is  hatched  be. 
Fore  the  other  birds:  in  which  case  be  proceeds  to  dis- 
card the  eggs,  which  be  Is  enabled  to  do  by  meana  of  a 
deprMsion  in  the  middle  of  his  bwik.     It  Hams,  how- 
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given  less  scope  to  fabulous  inyention.  The 
note  of  the  cuckoo  is  known  to  all  the  world ; 
thehistoiy  and  nature  of  the  bird  itself  still 
jfcmains  in  great  obscurity.  That  it  devours 
its  parent,  £hat  it  changes  its  nature  with  the 
leaaoDy  and  becomes  a  sparrow-hawk,  were 
fables  invented  of  this  bird,  and  are  now  suf- 
ficiently refuted.  But  where  it  resides  in 
winter,  or  how  it  provides  for  its  supply  dur- 

ew,  to  hare  escaped  the  notice  of  those  to  whom  we 
■n  most  indebted  for  the  agreeable  information  we  ai- 
resdy  pooseaa  of  the  habits  of  the  cuclcou,  that  the  parent 
bird,  in  depositing  her  egg,  will  sometimes  undertake 
the  task  of  removing  the  eggs  of  those  birds  in  whose 
nest  she  is  pleased  to  place  l^r  own.*  I  say  sometimes, 
beeuise  I  am  aware  that  it  is  not  always  the  case ;  and 
indeed  I  have  only  one  fact  to  bring  forward  in  support 
of  the  assertion ;  it  is,  however,  connected  with  another 
relating  to  the  cuckoo,  not  a  little  curious.  The  circum- 
stuica  occurred  at  Arbury,  b  Warwickshire,  the  seat 
of  Fnncis  Newdigate,  Esq.,  and  was  witnessed  by  se- 
venl  penons  residing  In  his  house.  The  particulars 
were  written  down  at  the  time  by  a  lady,  who  bestowed 
mudi  time  in  watching  the  young  cuckoo,  and  I  now 
give  them  in  her  own  words:— "In  the  early  part  of 
uie  summer  of  1829,  a  cuckoo,  having  previously  turned 
out  the  eggs  from  a  water-wagtail's  nest,  which  was 
bttiit  in  a  small  hole  in  a  garden-wall  at  Arbury,  depo- 
sited her  own  egg  In  their  place.  When  the  egg  was 
Itttched,  the  yoong  intruder  was  fed  by  the  water-wag- 
lails,  till  he  tiecame  too  bulky  for  his  confined  and  nar- 
row quarters,  and  in  a  fiigeHy  fit  he  fell  to  the  ground. 
In  this  predicament  he  was  found  by  the  gardener,  who 
picked  him  up,  and  put  him  into  a  wire-cage,  which 
^vas  placed  on  the  top  of  a  wall,  not  far  from  the  place 
of  its  birth.  Here  it  was  expected  that  the  wagtails 
mmld  have  followed  their  supposititious  offipring  with 
food,  to  support  it  in  its  imprisonment — a  mode  <?  pro- 
ceeding which  would  have  had  nothing  very  uncommon 
to  recommend  it  to  notice.  But  the  odd  part  of  the 
story  is,  that  the  bird  which  hatched  the  cuckoo  never 
came  near  it ;  but  her  place  was  supplied  by  a  hedge- 
sparrow,  who  performed  her  part  diligently  and  punc- 
tually, by  bringing  food  at  very  short  intervals  from 
nuniing  till  evening,  till  its  uncouth  foster-child  grew 
large,  and  became  full  feathered,  when  it  was  sufiered 
to  escape,  and  was  seen  no  more:  gone,  perhaps,  to  the 
country  to  which  he  migrates,  to  tell  his  kindred  cnckoos 
(if  he  was  as  ungrateful  as  he  was  ugly  when  I  saw  him 
in  the  nest)  what  fools  hedge-sparrows  and  water- wag- 
tails ars  in  England.  It  may  possibly  be  suggested, 
that  a  mistake  has  been  made  with  regard  to  the  sort  of 
bird  which  hatched  the  cuckoo,  and  that  the  same  bird 
which  fed  it,  namely,  the  hedge-sparrow,  f  hatched  the 
ogg.  If  this  had  been  the  case,  there  would  have  been 
nothing  extraordinaiy  in  the  circumstance ;  but  the  wag- 
tail  was  too  often  seen  on  her  nest,  both  before  the  egg 
WIS  hatched,  and  afterwards  feeding  the  young  bird,  to 
leave  room  for  any  scepticism  on  that  point ;  and  the 
■ptrrow  was  seen  feeding  it  in  the  cage  afterwards  by 
naoy  members  of  the  family  daily." 
This  account  (the  accuracy  of  which  no  one  can  doubt, 

*  May  fhe  not  do  this  in  conseqoenre  of  not  being  able  to 
•"ja Best  ftt  for  her  porpoee,  and  therefore,  fipom  some  extra- 
TOttnr  Md  powerAil  instinet,  she  removes  eggs  wbich  would 
25:?^  before  her  own,  and  the  yoiuig  Krds  from  which 
Wtbaeoine  too  rtrongand  heavy  to  be  ^^cted  from  the  neet 
^OM  yoviifl[  cuckoo  ?  It  requires  aU  the  exertioos  aod  ac- 
»»«y  Of  a  pair  of  WBter-wagtaUs  or  hedge-sparrows  to  provide 
^JL ^^?°g  eodc<H>  If  there  were  other  Mrdsln  the  nest,  some 
vSto  S^"*    *****  female  cuckoo,  by  Meeting  the  eggs,  pre- 

t  It  could  set  bave  been  the  hedge-sparrow,  as  those  birds 
'^  aoTsr  feavirn  to  buiU  in  a  hole  m  a  wall. 


ing  that  season,  still  continues  undiscovered. 
This  singular  bird,  which  is  somewhat  less 
than  a  pigeon,  shaped  like  a  magpie,  and  of 
a  grayish  colour,  is  distinguished  from  all 
other  birds  by  its  round  prominent  nostrils- 
Having  disappeared  all  the  winter,  it  discovers 
itself  in  our  country  early  in  the  spring,  by 
its  well-known  call.  Its  note  is  heard  earlier 
or  later,  as  the  season  seems  to  be  more  or  less 

who  is  acquainted  with  the  party  from  whom  it  comes) 
seems  to  prove  the  assertion  which  some  persons  have 
made,  of  cuckoos  having  introduced  their  eggs  into  the 
nest  of  the  wren,  or  into  nests  built  in  holes  in  the  wall ; 
or,  as  Dr  Jenner  asserts,  in  a  wagtail's  nest  in  a  hole 
under  the  eaves  of  a  cottage.  Some  doubt  has  been 
thrown  on  the  accuracy  of  this  statement  of  Dr  Jenner's, 
in  a  new  and  very  agreeable  edition  of  Colonel  Monta> 
gue's  Ornithological  Dictionary :  at  least,  a  hint  is  given 
that  it  was  rather  a  singular  place  for  a  wagtail  to  build 
in.  I  have,  however,  round  them  in  similu-  situations ; 
and  one  wagtail  built  amongst  the  rough  bricks  which 
formed  some  rock-work  in  my  garden.  If  the  fact, 
therefore,  is  undoubted,  that  the  egg  of  the  cuckoo  is 
found  in  the  nest  of  a  bird  built  in  so  small  a  hole  in  a 
wall  that  a  young  cuckoo  could  no  longer  remain  in  it, 
by  what  means  could  she  contrive  to  introduce  her  egg 
into  the  nest  P  It  appears  quite  impossible  that  dto 
could  have  sat  on  the  nest  while  she  deposited  her  egg; 
and  it  is  not  ea>y,  therefore,  to  form  a  probable  coigecture 
how  the  operation  was  performed.  Spurchelm,  however, 
asserts  in  his  lectures,  that  he  actually  saw  an  instance 
of  a  cuckoo  having  dropped  her  egg  near  a  nest  so  placed 
that  she  could  not  possibly  gain  admittance  to  it:  and 
that  afier  removing  the  eggs  which  were  already  in  the 
nest,  she  took  up  her  own  egg  in  one  of  her  feet,  and  iu 
that  way  placed  it  in  it. 

The  following  communication  from  a  gentleman  in 
Sussex  will  throw  some  new  and  interesting  light  on  the 
natmal  history  of  the  cuckoo.  He  says,  Uiat  on  firing 
at  a  bird  sitting  on  a  fir  tree  in  his  garden,  and  which 
he  todc  for  a  hawk,  it  fell  with  a  broken  wing.  On 
picking  it  up,  it  proved  to  be  a  cuckoo,  and  being  in 
beauti&l  plumage,  and  very  lively,  he  tied  up  the  wing^ 
and  sent  it  to  a  friend  at  Chichester,  who  being  captiv. 
ated  by  the  bird's  quiet  demeanour,  determined  on  try. 
ing  to  keep  it  alive.  On  being  put  into  a  cage,  the  bird 
soon  fed,  and  appeared  perfectly  reconciled  to  its  loss  of 
freedom.  It  eat  fresh  meat  of  any  sort,  cut  small  and 
mixed  with  bread  scalded  and  broken,  and  a  raw  egg. 
On  this  diet  the  bird  did  well  for  three  months.  At 
this  time  a  lad  brought  some  yellow-hammer's  eggs,  in- 
tending them  as  a  treat,  one  of  which  the  bird  unex- 
pectedly seized,  and  attempted  to  swallow.  It  atuck, 
however,  in  its  throat,  and  killed  It  in  a  short  time. 
This  would  seem  to  prove  that  these  birds  feed  some, 
times  on  eggs.  A  cuckoo  was  kept  at  Goodwood-house 
for  nearly  two  years.  The  persons  who  had  the  care  of 
it  never  heard  its  natural  note  of  "  Cuckoo."  It  is  not 
unfrequent  soon  after  the  arrival  of  these  birds,  to  see 
four  or  five,  or  more  of  them  in  animated  sporUveness 
on  the  branches  of  an  oak.  1/  the  spectator  is  attentive, 
he  will  soon  hear  the  notes  repeated  thus,^Hoo-hoo 
— ^hoo.  —  I — r — r~*  hooho-hoo — which,  proba* 

notes  of  exultation  from  the 

^  ^  suitor.     When  a  cuo- 

1^ ^ seen  in  a  straight  flight,  it 


bly,  are  ~ 
favour — 
koo    is  - 


BT    uio    limes    re 

¥- see 


will  often  give  utterance  to  a  beautiful  sound,  more  like 
a  delicate  and  lengthened  shake  on  the  flute  than  any. 
thing  else  it  can  l>e  compared   to.     As   tlie  bird   is 
always  alone  when   this  note  is  heard,  we  may  con 
elude  that  it  is  a  call  for  its  mate. — Jetn**  Okatungt 
VoLL 
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forward,  aiid  the  weather  more  or  leas  inviting. 
From  the  cheerfal  voice  of  this  bird  the  farmer 
may  be  instructed  in  the  real  advancement  of 
the  year.  The  fallibility  of  human  calendars 
is  but  too  wel]  known ;  but  from  this  bird's 
note,  the  husbandman  may  be  taught  when  to 
sow  his  most  useful  seeds,  and  to  do  such  work 
as  depends  upon  a  certain  temperature  of  the 
air.  These  feathered  guides  come  to  us  hea* 
ven-taught,  and  point  out  the  true  commence- 
ment of  the  season. 

The  cuckoo,  that  was  silent  some  time  after 
its  appearance,  begins  and  at  first  feebly,  at 
very  distant  intervals,  to  give  its  call,  which 
as  the  summer  advances,  improves  both  in  its 
frequency  and  loudness.  This  is  an  invitation 
to  courtship,  and  used  only  by  the  male,  who 
sits  generally  perched  upon  some  dead  tree,  or 
bare  bough,  and  repeats  his  song,  which  he 
loses  as  soon  as  the  genial  season  is  over.  His 
rote  is  pleasant,  though  uniform;  and,  from 
an  association  of  ideas,  seldom  occurs  to  the 
memory  without  reminding  us  of  the  sweets  of 
summer.  Custom  too  has  affixed  a  more  ludi- 
crous association  to  this  note  ;  which,  however,- 
we  that  are  bachelors  need  be  in  no  pain  about 
This  reproach  seems  to  arise  from  this  bird's 
making  use  of  the  bed  or  nest  of  another  to 
deposit  its  own  brood  in. 

However  this  may  be,  nothing  is  more  cer. 
tain  than  that  the  female  makes  no  nest  of  her 
own.  She  repairs  for  that  purpose  to  the 
nest  of  some  other  bird,  generally  the  water- 
wagtail  or  hedge-sparrow,  and  having  de- 
voured the  eggs  of  the  owner,  lays  her  own 
in  their  place.  She  usually  lays  but  one, 
which  is  speckled,  and  of  the  size  of  a  black- 
bird's. This  the  fond  foolish  bird  hatches 
with  great  assiduity,  and,  when  excluded, 
finds  no  difference  in  the  gfcat  ill-looking 
changeling  from  her  own.  To  supply  this  vo- 
racious  creature,  the  credulous  nurse  toils  with 
unusual  labour,  no  way  sensible  that  she  is 
feeding  up  an  enemy  to  her  race,  and  one  of 
the  most  destructive  robbers  of  her  future  pro- 
geny. 

It  was  once  doubted  whether  these  birds 
were  carnivorous;  but  Reaumur  was  at  the 
pains  of  breeding  up  several,  and  found  that 
they  would  not  feed  upon  bread  or  corn ;  but 
flesh  and  insects  were  their  favourite  nourish- 
ment He  found  it  a  very  di£Bcult  task  to 
teach  them  to  peck ;  for  he  was  obliged  to  feed 
them  a  full  month  after  they  were  grown  as 
big  as  the  mother.  Insects,  however,  seemed 
to  be  their  peculiar  food  when  young ;  for  they 
devoured  flesh  by  a  kind  of  constraint,  as  it 
was  always  put  into  their  mouths ;  but  meal- 
worm insects  they  flew  to,  and  swallowed  of 
their  own  accord  most  greedily.  Indeed,  their 
gluttony  is  not  be  wondered  at » when  we  oon- 
■ider  the  capacity  of  their  stomach,  which  is 


enormous,  and  reaches  from  the  breast-bone 
to  the  vent  It  is  partly  membranous,  partly 
muscular,  and  of  a  prodigious  capacity ;  yet 
still  they  are  not  to  be  supposed  as  birds  of 
prey,  for  they  have  neither  the  strength  nor 
the  courage.  On  the  contrary,  they  are  natu- 
rally weak  and  fearful,  as  appears  by  their 
flying  from  small  birds,  which  every  where 
pursue  them.  The  young  birds  are  brown, 
mixed  with  black ;  and  in  that  state  they  have 
been  described  by  some  authors  as  old  ones. 

The  cuckoo,  when  fledged  and  fitted  for 
flight,  follows  its  supposed  parent  but  for  a 
little  time ;  its  appetite  for  insect  food  increas- 
ing, as  it  finds  no  great  chance  for  a  supply 
in  imitating  its  little  instructor,  it  parts  good 
friends,  the  step-child  seldom  offering  any 
violence  to  its  nurse.  Nevertheless,  all  the 
little  birds  of  the  grove  seem  to  consider  the 
young  cuckoo  as  an  enemy,  and  revenge  the 
cause  of  their  kind  by  their  repeated  insults. 
They  pursue  it  wherever  it  flies,  and  oblige  it 
to  take  shelter  in  the  thickest  branches  of  some 
neighbouring  tree.  All  the  smaller  birds  form 
the  train  of  its  pursuers;  but  the  wryneck,  in 
particular,  is  found  the  most  active  in  the 
chase ;  and  from  thence  it  has  been  called  by 
many,  the  cuckoo's  attendant  and  provider. 
But  it  is  very  far  from  following  with  a 
friendly  intention  ;  it  only  pursues  as  an  in- 
sulter,  or  a  spy,  to  warn  all  its  little  compan- 
ions of  the  cuckoo's  depredations. 

Such  are  the  manners  of  this  bird  while  it 
continues  to  reside,  or  to  be  seen  amongst  us. 
But  early,  at  the  approach  of  winter,  it  totally 
disappears,  and  its  passage  can  be  traced  to  no 
other  country.  Some  suppose  that  it  lies  hid 
in  hollow  trees ;  and  others  that  it  passes  into 
warmer  climates.  Which  of  these  opinions  is 
true  is  very  uncertain,  as  there  are  no  facts  re- 
lated on  either  side  that  can  be  totally  relied 
on.'  To  support  the  opinion  that  they  remain 
torpid  during  the  winter  at  home,  Willoughby 
introduces  the  following  story,  which  he  deli- 
vers upon  the  credit  of  anoier.  **  The  ser- 
vants of  a  gentleman,  in  the  country,  having 
stocked  up  in  one  of  their  meadows  some  old, 
dry,  rotten  willows,  thought  proper,  on  a  cer- 
tain occasion,  to  carry  them  home.  In  heat- 
ing a  stove,  two  logs  of  this  timber  were  put 
into  the  furnace  beneath,  and  fire  applied  as 
usual.  But  soon,  to  the  great  surprise  of  the 
family,  was  heard  the  voice  of  a  cuckoo,  sing, 
ing  three  times  from  under  the  stove.  Won- 
dering at  so  extraordinary  a  cry  in  the  winter 
time,  the  servants  ran  and  drew  the  willOw 
logs  from  the  furnace,  and  in  the  midst  of  one 
of  them  saw  something   move;    wherefore^ 

1  It  is  now  perfecUj  ascerttined  that  the  euclroo  la  a 
migratory  bird.  It  ccmes  to  iit  late  In  fpring  firom 
Northern  Africa  or  Asia  Minor,  and  ratnmi  hi  Jul/  or 
early  In  autumn. 
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taking  an  aze,  they  opened  the  hole,  and 
thrusting  in  their  handa»  first  they  plucked 
oat  nothing  bat  feathers ;  afterwarcb  they  got 
hold  of  a  living  animal;  and  this  was  the 
cackoo  that  had  waked  so  very  opportunely 
(or  its  own  safety.  It  was  indeed/'  continues 
oar  historian,  '*  brisk  and  lively^  but  wholly 
naked  and  bare  of  feathers,  and  without  any 
winter  proTision  in  its  hole.  This  cuckoo  the 
boys  kept  two  years  afterwards  alive  in  the 
stove ;  but  wheUier  it  repaid  them  with  a  se- 
cond song,  the  author  of  the  tale  has  not 
thought  fit  to  inform  us/' 

The  most  probable  opinion  on  this  subject 
is,  that  as  quails  and  woodcocks  shift  their 
habitations  in  winter,  so  also  does  the  cuckoo; 
but  to  what  country  it  retires,  or  whether  it 
has  ever  been  seen  on  its  journey,  are  ques- 
tions that  I  am  wholly  incapable  of  resolving. 

Of  this  bird  there  are  many  kinds  m 
various  parts  of  the  world,  not  only  differing 
in  their  colours,  but  their  size.  Brisson 
makes  not  less  than  twenty-eight  sorts  of 
them;  but  what  analogy  they  bear  to  our 
English  cuckoo,  I  will  not  take  upon  me  to 
determine.  He  talks  of  one,  particularly  of 
firazil,  as  making  a  most  horrible  noise  in 
the  forests;  which,  as  it  should  seem,  must 
be  a  very  different  note  from  that  by  which 
our  bird  is  distinguished  at  home.^ 


CHAP.  VII. 

OP  TBGB  FABBOT,  AVD  1T8  AFnNITIBS* 

Tib  Parrot  is  the  best  known  among  us  of 
all  foreign  birds,  as  it  unites  the  greatest 
beauty  with  the  greatest  docility.     Its  voice 

>  In  Earope  we  ponan  bat  one  species  of  the  Cuckooi 
Id  Africa  there  ere  several  ipedes,  not  the  least  remark- 
tble  of  which  is  called  the  Hcney-gvide  Cuckoo^  or  In. 
dicator.     Its  colour  is  rusty  gray,  and  white  beneath; 
the  eyelids  are  naked,  black ;  shoulders  with  a  yellow 
spot;  Um  UII  is  wedged,  rusty;  the  bill  is  brown  at  the 
teae,  and  aurrounded  with  bristles,  yellow  at  the  tip ; 
feathers  of  the  thighs  white,  with  a  longitudinal  black 
itreak;  the  quill  leathers  abOTO  brown,  beneath  gray 
brown;  first  tail  feathers  very  narror,  and  rusty;  the 
next  soety,  the  inner  edge  whitish ;  the  rest  brown  at 
tbe  tip  on  the  inner  web.     The  hooey^guide  cuckoo  in- 
hibits the  interior  parts  of  Africa ;  is  six  inches  long  ; 
it  fond  of  honey ;  and  not  being  able  to  procure  it  from 
the  hollows  of  trees,  by  Its  note  it  is  said  to  point  It  out 
te  the  inhabitants,  who  leave  it  a  part  for  its  services, 
uid  so  highly  value  it  on  this  account,  that  it  is  crimixud 
to  destroy  it.    The  accuracy  of  this  statement  has  been 
5»Qcd  in  question  boUi  by  Bruce  and  Le  Vaillant,  but 
it  it  now  fully  confirmed.     There  are  several  ? arieties 
^indicators.     (For  the  Great  Honey-guide,  see  Plate 
XYI.  fig.  23;   Cupreous  Cuckoo,  ib.  fig.  28;   Blue 
Cuckoo^  ib.  ftg.  29 ;  Senegal  Couoa],  ib.  ^.  SO;  Mal- 
<^  ib.  fig,  81 :  African  Cuckoo,  ih.  fig.  32:  Long. 
Mled  CuduKH  ih.  fig.  19.) 


also  is  more  like  a  man's  than  that  of  any 
other ;  the  raven  is  too  hoarse,  and  the  jay 
and  magpie  too  shrill,  to  resemble  the  truth ; 
the  parrot's  note  is  of  the  true  pitch,  and 
capable  of  a  number  of  modulations  that  even 
some  of  our  orators  might  wish  in  yain  to 
imitate. 

The  ease  with  which  this  bird  is  taaght  to 
speak,  and  the  great  number  of  words  which 
it  is  capable  of  repeating,  are  no  less  surpris. 
ing.  We  are  assured  by  a  grave  writer, 
that  one  of  these  was  taught  to  repeat  a  whole 
sonnet  from  Petrarch;  and  that  I  may  not 
be  wanting  in  my  instance,  I  have  seen  a 
parrot  belonging  to  a  distiller  who  had  suf- 
fered pretty  largely  in  his  circumstances  from 
an  informer  who  lived  opposite  him,  very 
ridiculously  employed.  This  bird  was  taught 
to  pronounce  the  ninth  commandment,  Thou 
shotU  not  bear  faUe  witneM  ageUttst  tliy  neigh" 
hour,  with  a  very  clear,  loud,  articulate  voice. 
The  bird  was  generally  placed  in  its  cage 
over  against  the  informers  house,  and  de« 
lighted  the  whole  neighbourhood  with  its  per. 
severing  exhortations. 

Willoughby  tells  a  story  of  a  parrot,  which 
is  not  so  dull  as  those  usually  brought  up 
when  this  bird's  facility  of  talking  happens 
to  be  the  subject  ''  A  parrot  belonging  to 
King  Henry  Vll.  who  then  resided  at  West- 
minster,  in  his  palace  by  the  river  Thames, 
had  learned  to  talk  many  words  from  the 
passengers  as  they  happened  to  take  the 
water.  One  day,  sporting  on  its  perch,  the 
poor  bird  fell  into  the  water,  at  the  same  time 
crying  out,  as  loud  as  he  could,  A  boat ! 
twenty  pounds  for  a  boat!  A  waterman,  who 
happened  to  be  near,  hearing  the  cry,  made 
to  the  place  where  the  parrot  was  floating, 
and  taking  him  up,  restored  him  to  the  king. 
As  it  seems  the  bird  was  a  favourite,  the  man 
insisted  that  he  ought  to  have  a  reward  rather 
equal  to  his  services  than  his  trouble :  and,  as 
the  parrot  had  cried  twenty  pounds,  he  said  the 
king  was  bound  in  honour  to  grant  it  The 
king  at  last  agreed  to  leave  it  to  the  parrot's 
own  determination,  which  the  bird  hearing, 
cried  out.  Owe  the  knave  a  groat.** 

The  parrot,  which  is  so  common  as  a 
foroign  bird  with  us,  ii  equally  so  as  an  in- 
digenous bird  in  the  climates  whero  it  is  pro- 
duced. The  forests  swarm  with  them ;  and 
the  rook  is  not  better  known  with  us  than 
the  parrot  in  almost  every  part  of  the  East 
and  West  Indies.  It  is  in  vain  that  our 
naturalists  have  attempted  to  arrange  the 
various  species  of  this  bird;  new  varieties 
daily  offer  to  puzzle  the  system-maker,  or  to 
demonstrate  the  narrowness  of  his  catalogues. 
LinnsBus  makes  the  number  of  its  varieties 
amount  to  forty-seven  ;  while  Brisson  doubles 
the   number,  and  extends  his  catalogue   to 
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ninety-five.^  Perhaps  even  this  list  might  be 
increased,  were  every  accidental  change  of 
colour  to  be  considered  as  constituting  a  new 
species.     But,  in  (act,  natural  history  gains 

>  Tha  parrot  genui  indudefl  about  one  hundred  and 
■evenly  known  species.  All  the  species  are  confined  to 
warm  climates,  but  their  range  is  wider  than  Buffon 
considered,  when  he  limited  them  to  within  2So  on 
each  side  of  the  equator ;  for  they  are  Icnown  to  extend 
as  far  south  as  the  Straits  of  Magellan,  and  are  found 
on  the  shores  of  Van  DIeman's  Land ;  and  the  Carolina 
parrot  of  the  United  States  is  resident  as  far  to  the 
north  as  42®.  Wilson  saw  them,  in  the  month  of 
February,  along  the  banks  of  the  Ohio,  in  a  snow-storm, 
flying  about  like  pigeons,  and  in  full  cry.  And  another 
Ume  he  saw  them,  about  thirty  miles  alwTe  the  mouth 
of  the  Kentucky  river,  as  they  came  in  great  numbers, 
screaming  through  the  wood,  about  an  hour  after  sun- 
rise, to  drink  the  salt  water,  of  which  they  are  remark- 
ably fond. 

Parrots  live  together  in  families,  and  seldom  wander 
to  any  considerable  distance ;  these  societies  admit  vrith 
difficulty  a  stranger  among  them,  though  they  live  in 
great  harmony  with  each  other.  They  are  fond  of 
scratching  each  other's  heads  and  necks;  and,  when 
they  roost,  nestle  as  closely  as  possible  together,  some, 
times  as  many  as  thirty  or  forty  sleeping  in  the  holiow 
of  the  same  tree.  There  they  sleep  in  a  perpendicular 
posture,  clinging  to  the  sides  by  their  claws  and  bills. 
They  are  fond  of  sleep,  and  seem  to  retire  into  their 
holes  several  times  in  the  day  as  if  to  ei\joy  a  regular 
iietta. 

The  young  shoots  of  various  plants,  tender  buds, 
fruits,  grains,  and  nuts,  which  they  open  with  much 
adroitness  to  obtain  the  kernel,  are  the  diief  aliments 
which  the  parrots  use  when  in  a  state  of  liberty.  We 
know  that,  in  a  state  of  domestication,  they  eat  almost 
everything  that  is  oflered  to  them  ;  but  it  has  been  re^ 
marked  that  certain  substances,  such  as  parsley  for  in- 
stance, which  have  no  sensible  efiect  on  other  creatures, 
are  to  parrots  mortal  poisons.  In  the  forests,  which  are 
tlicir  favourite  retreats,  the  parrots  assemble  in  troops, 
and  cause  much  devastation  by  the  vast  quantity  of  food 
which  they  consume,  not  merely  for  their  subsistence, 
but  to  gratify  that  mania  for  destruction  for  which* 
even  in  their  domestic  state,  they  are  noted.  The 
loud  cries  of  these  I>and8  are  heard  a  great  way  ofi^ 
when  they  seek  their  last  repast  before  the  setting  of 
the  sun.  Hy  these  cries  the  planter  has  timely  warn- 
ing to  employ  some  means  of  preventing  those  hosts 
of  destroyera  from  alighting  on  his  newly.«own  fields, 
where,  in  a  short  time,  they  would  not  leave  a  vestige 
of  grain. 

The  description  which  Wilson  gives  of  the  flight  of 
the  Carolina  parrot  is  probably  applicable  to  many  other 
•pecies  which  have  not,  in  their  wild  state,  been  noticed 
by  an  equally  intelligent  observer.  "  There  is  a  re- 
markable contrast  between  their  elegant  manner  of 
flight  and  their  lame  and  crawling  gait  among  the 
branches.  They  fly  very  much  like  the  wild  pigeon, 
in  close  compact  bodies,  and  with  great  rapidity,  mak- 
ing  a  loud  and  outrageous  screaming.  Their  flight  Is 
sometimes  in  a  direct  line,  but  most  usually  circuitous, 
making  a  great  variety  of  elegant  and  serpentine  mean- 
ders, as  if  for  pleasure." 

The  Carolina  parrot  seems  to  have  been  a  favourite 
with  Wilson.  He  carried  one  with  him  in  one  of  his 
most  laborious  joumejrs  in  the  Western  States ;  by  day 
It  rode  in  his  pocket,  and  at  night  It  rested  on  the 
baggage,  dosing  and  gazing  into  the  fire.  Happening 
to  catch  another,  which  he  had  slightly  wounded,  he 
placed  it  In  the  cage  with  this,  who  was  delighted  to 
gain  the  accession  to  her  society ;  she  crept  np  to  the 


little  by  these  discoveries;  and  as  its  do- 
minions are  extended  it  becomes  more  barren. 
It  is  asserted,  by  sensible  travellers,  that  the 
natives  of  BrazO  can  change  the  colour  of  a 
parrot's  plumage  by  art  If  this  be  true^  and 
I  am  apt  to  believe  the  information,  they  can 
make  new  species  at  pleasure,  and  thus  cut 
out  endless  work  for  our  nomenclators  at  home. 

Those  who  usually  bring  these  birds  over 
are  content  to  make  three  or  four  distinctions, 
to  which  they  give  names;  and  with  these 
distinctions  I  will  content  myself  also.  The 
large  kind,  which  are  of  the  size  of  a  raven, 
are  called  maecaws;  the  next  size  are  simply 
called  petrroU;  those  which  are  entirely  white, 
are  called  lories ;  and  the  lesser  size  of  all  are 
called  parrakeets  The  difference  between 
even  these  is  rather  in  size  than  any  other 
peculiar  conformation,  as  they  are  all  formed 
alike,  having  toes,  two  before  and  two  be- 
hind, for  climbing  and  holding;  strong  hooked 
bills  for  breaking  open  nuts,  and  other  hard 
substances,  on  which  they  feed;  and  loud 
harsh  voices,  by  which  they  fill  their  native 
woods  with  clamour. 

But  there  are  further  peculiarities  in  their 
conformation;  and  first,  their  toes  are  con- 
trived in  a  singular  manner,  which  appears 
when  they  walk  or  climb,  and  when  they  are 
eating.  For  the  first  purpose  they  stretch 
two  of  their  toes  forward,  and  two  backward; 
but  when  they  take  their  meat,  and  bring  it 
to  their  mouths  with  their  foot,  they  dexter, 
ously  and  nimbly  turn  the  greater  hind  toe 
forward,  so  as  to  take  a  firmer  grasp  of  the 
nut  or  the  fruit  they  are  going  to  feed  on, 
standing  all  the  while  upon  the  other  leg. 
Nor  even  do  they  present  their  food  in  the 
usual  manner;  for  other  animals  turn  their 
meat  inwards  to  the  mouth ;  but  these,  in  a 
seemingly  awkward  position,  turn  tlieir  meat 
outwards,  and  thus  hold  the  hardest  nuts,  as 
if  in  one  hand,  till  with  their  bills  they  break 
the  shell,  and  extract  the  kernel. 

The  bill  is  fashioned  with  still  greater  pe- 
culiarities; for  the  upper  chap,  as  well  as  the 
lower,  are  both  movable.  In  most  other 
birds  the  upper  chap  is  connected,  and  makes 
but  one  piece  with  the  skull ;  but  in  these, 
and  in  one  or  two  species  of  the  feathered 

stranger,  chattering  in  a  melancholy  tone,  as  if  express, 
ing  sympathy  for  its  misfortunes,  stroked  its  head  and 
neck  with  her  bill,  and  at  night  they  nestled  as  close  as 
possible  to  earh  other.  On  the  death  of  her  companion, 
she  appeared  inconsolable,  till  he  placed  a  looking-glass 
near  her,  by  which  she  was  completely  deceived.  She 
seemed  delighted  with  the  return  of  her  companion,  and 
often  during  the  day,  and  always  at  night,  she  lay  close 
to  the  image  in  the  glass,  and  began  to  dose  with  great 
composure  and  satidactlon.  He  w«s  so  unlucky  as  tr 
lose  this  interesting  bird  in  the  Gulf  of  Mexico,  where 
she  made  her  way  through  the  cage,  left  the  vessel,  and 
perished  in  the  waves. 
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tribe  more,  the  npper  chi^p  is  connected  to  the 
boiie  of  the  head  by  a  strong  membrane^ 
placed  on  each  side,  that  lifts  and  depresses  it 
at  pleasure.  By  this  contrivance  they  can 
open  their  bills  the  wider;  which  is  not  a 
little  useful,  as  the  upper  chap  is  so  hooked 
and  so  over-hang^n^,  that,  if  the  lower  chap 
only  had  motion,  Uiey  could  scarcely  gape 
sufficiently  to  take  any  thing  in  for  their 
nourishment. 

Such  are  the  uses  of  the  beak  and  the  toes, 
when  used  separately ;  but  they  are  often  em- 
ployed both  together,  when  the  bird  is  ezer. 
cised  in  climbing.  As  these  birds  cannot 
readily  hop  from  bough  to  bough,  their  legs 
not  being  adapted  for  that  purpose,  they  use 
both  the  beak  and  the  feet;  first  catching 
hold  with  the  beak,  as  if  with  a  hook,  then 
drawing  up  the  legs  and  fastening  them,  then 
advancing  the  head  and  beak  again,  and  so 
putting  forward  the  body  and  feet  alternate- 
ly, till  they  attain  the  height  they  aspire  ta 

The  tongue  of  this  bird  somewhat  resem. 
hies  that  of  a  man ;  for  which  reason  some 
pretend  that  it  is  so  well  qualified  to  imitate 
the  human  speech ;  but  the  organs  by  which 
these  sounds  are  articulated  He  farther  down 
in  the  throaty  being  performed  by  the  great 
motion  which  the  os  hyoidei  has  in  these  birds 
above  others. 

The  parrot,  though  common  enough  in 
Europe,  will  not,  however,  breed  here.  The 
climate  is  too  cold  for  its  warm  constitution ; 
and  though  it  bears  our  winter  when  arrived 
At  maturity,  yet  it  always  seems  sensible  of 
its  rigour,  and  loses  both  its  spirit  and  appe- 
tite during  the  colder  part  of  the  season.  It 
then  becomes  torpid  and  inactive,  and  seems 
quite  changed  from  that  bustling  loquacious 
animal  which  it  appeared  in  its  native  forest, 
where  it  is  almost  ever  upon  the  wing.  Not- 
withstanding,  the  parrot  lives  even  with  us  a 
considerable  time,  if  it  be  properly  attended 
to ;  and  indeed,  it  must  be  owned,  that  it  em- 
ploys but  too  great  a  part  of  some  people's 
attention. 

The  extreme  sagacity  and  docility  of  the 
bird  may  plead  as  the  best  excuse  for  those 
who  spend  whole  hours  in  teaching  their  par- 
rots to  speak ;  and,  indeed,  the  bira,  on  those 
oocasions,  seems  the  wisest  animal  of  the  two. 
It  at  first  obstinately  resists  all  instruction ;  but 
seems  to  be  won  by  perseverance,  makes  a 
few  attempts  to  imitate  the  first  sounds,  and 
when  it  has  got  one  word  distinct,  all  the  suc- 
ceeding come  with  greater  facility.  The  bird 
generally  learns  most  in  those  families  where 
the  master  or  mistress  have  the  least  to  do ; 
tnd  becomes  more  expert,  in  proportion  as'lts 
instructors  are  idly  assiduous.  In  going 
through  the  towns  of  France  some  time  since, 
1  coaTd  not  help  observing  how  much  plainer 


their  parrots  spoke  than  ours,  and  how  very 
distinctly  I  understood  their  parrots  speak 
French,  when  I  could  not  understand  our 
own,  though  they  spoke  my  native  language. 
I  was  at  first  for  ascribing  it  to  the  different 
qualities  of  the  two  languages,  and  was  for 
entering  into  an  elaborate  discussion  on  the 
vowels  and  consonants:  but  a  friend  that  was 
with  me  solved  the  difficulty  at  once,  by  as. 
suring  me  that  the  French  women  scarcely 
did  any  thing  else  the  whole  day  than  sit  and 
instruct  their  feathered  pupils ;  and  that  the 
birds  were  thus  distinct  in  their  lessons  in  con. 
sequence  of  continual  schooling. 

The  parrots  of  France  are  certainly  very 
expert,  but  nothing  to  those  of  the  Brazils, 
where  the  education  of  a  parrot  is  considered 
as  a  very  serious  affair.  The  history  of  Prince 
Maurice's  parrot,  given  us  by  Mr  Locke,  is 
too  well  known  to  be  repeated  here;  but 
Clusius  assures  us  that  the  parrots  of  that 
country  are  the  most  sens,ible  and  cunning  of 
all  animals  not  endued  with  reason.  The 
great  parrot,  called  the  aiatraus,  the  head  oi 
which  is  adorned  with  yellow,  red,  and  violet, 
the  body  green,  the  ends  of  the  wings  red,  the 
feathers  of  the  tail  long  and  yellow;  this  bird, 
he  asserts,  which  is  seldom  brought  into  Eu- 
rope, is  a  prodigy  of  understanding.  *'  A 
certain  Braadlian  woman,  that  lived  in  a  vil. 
lage  two  miles  distant  from  the  island  on 
which  we  resided,  had  a  parrot  of  this  kind 
which  was  the  wonder  of  the  place.  It  seemed 
endued  with  such  understanding  as  to  discern 
and  comprehend  whatever  she  said  to  it  As 
we  sometimes  used  to  pass  by  that  woman's 
house,  she  used  to  call  upon  us  to  stop,  promis- 
ing, if  we  gave  her  a  comb,  or  a  looking-glass, 
that  she  would  make  her  parrot  sing  and  dance 
to  entertain  us.  If  we  agreed  to  her  request, 
as  soon  as  she  had  pronounced  some  woids  to 
the  bird,  it  began  not  only  to  leap  and  skip  en 
the  perch  on  which  it  stood,  but  also  to  talk 
and  to  whistle,  and  imitate  the  shoutings  and 
exclamations  of  the  Brazilians  when  they  pre- 
pare for  battle.  In  brief,  when  it  came  into 
the  woman's  head  to  bid  it  sing,  it  sang ;  to 
dance,  it  danced.  But  if,  contrary  to  our  pro- 
mise, we  refused  to  give  the  woman  the  little 
present  agreed  on,  the  parrot  seemed  to  sym- 
pathize in  her  resentment,  and  was  silent  and 
immovable ;  neither  could  we,  by  any  means, 
provoke  it  to  move  either  foot  or  tongue.** 

This  sagacity,  which  parrots  show  in  a  do- 
mestic state,  seems  also  natural  to  them  in 
their  native  residence  among  the  woods.  They 
live  together  in  flocks,  and  naturally  assist 
each  other  against  other  animals,  either  by 
their  courage  or  their  notes  of  warning.  They 
generally  breed  in  hollow  trees,  where  they 
make  a  round  hole,  and  do  not  line  their  nests 
within.     If  they  find  any  part  of  a  tree  be- 


116 


HISTORY  OF  BIRDS. 


ginning  to  rot  from  the  breaking  off  of  a 
branch,  or  any  such  accident,  this  they  take 
care  to  scoop,  and  to  make  the  hole  sufficiently 
wide  and  convenient;  but  it  sometimes  hap- 
pens that  they  are  content  with  the  hole  which 
a  woodpecker  has  wrought  out  with  greater 
ease  before  them ;  and  in  this  they  prepare  to 
hatoh  and  bring  up  their  young. 

They  lay  two  or  three  eggs ;  and  probably 
the  smaller  kind  may  lay  more ;  for  it  is  a 
rule  that  universally  holds  through  nature, 
that  the  smallest  animals  are  always  the  most 
prolific ;  for  being,  from  their  natural  weak- 
ness, more  subject  to  devastation,  Nature  finds 
it  necessary  to  replenish  the  species  by  supe- 
rior fecundity.  In  general,  however,  the 
number  of  their  eggs  is  stinted  to  two,  like 
those  of  the  pigeon,  and  they  are  about  the 
same  size.  They  are  always  marked  with 
little  specks,  like  those  of  a  partridge;  and 
some  travellers  assure  us,  that  they  are  always 
found  in  the  trunks  of  the  tallest,  straightest, 
and  the  largest  trees.  The  natives  of  those 
countries,  who  have  little  else  to  do,  are  very 
assiduous  in  spying  out  the  places  where  the 
parrot  is  seen  to  nestle,  and  generally  come 
with  great  joy  to  inform  the  Europeans,  if 
there  be  any,  of  the  discovery.  As  those  birds 
have  always  the  greatest  docility  that  are 
taken  young,  such  a  nest  is  often  considered 
as  worth  taking  some  trouble  to  be  possessed 
of;  and,  for  this  purpose,  the  usual  method  of 
coming  at  the  young  is,  by  cutting  down  the 
tree.  In  the  fall  of  the  tree  it  often  happens 
that  the  young  parrots  are  killed  ;  but  if  one 
of  them  survives  the  shock,  it  is  considered  as 
a  sufficient  recompence. 

Such  is  the  avidity  with  which  these  birds 
are  sought  when  young ;  for  it  is  known  they 
always  speak  best  when  their  ear  has  not  been 
anticipated  by  the  harsh  notes  of  the  wild  ones. 
But  as' the  natives  are  not  able  upon  all  occa- 
sions to  supply  the  demand  for  young  ones, 
they  are  contented  to  take  the  old;  and  for 
that  purpose  shoot  them  in  the  woods  with 
heavy  arrows,  headed  with  cotton,  which 
knock  down  the  bird  without  killing  it  The 
parrots  thus  stunned  are  carried  home :  some 
die,  but  others  recover,  and,  by  kind  usage 
and  plentiful  food,  become  talkative  and  noisy. 

But  it  is  not  for  the  sake  of  their  conversa- 
tion alone  that  the  parrot  is  sought  after  among 
the  savages ;  for  though  some  of  them  are  but 
tough  and  ill-tasted,  yet  there  are  other  sorts, 
particularly  of  the  small  parakeet  tribe,  that 
are  very  delicate  food.  In  general  it  obtains, 
that  whatever  fruit  or  grain  these  birds  mostly 
feed  upon,  their  flesh  partakes  of  the  flavour, 
and  becomes  good  or  ilUtasted,  according  to 
the  quality  of  their  particular  diet  When 
the  guava  is  ripe,  they  are  at  that  season  fat 
and  tender ;  if  they  feed  upon  the  seed  of  the 


acajou,  their  flesh  contracts  an  agreeable  fla- 
vour of  garlic ;  if  they  feed  upon  the  seed  of 
the  spicy  trees,  their  flesh  then  tastes  of  cloves 
and  cinnamon ;  while,  on  the  contrary,  it  is 
insupportably  bitter  if  the  berries  they  feed 
on  are  of  that  quality.  The  seed  of  the  cot- 
ton4ree  intoxicates  them  in  the  same  manner 
as  wine  does  man ;  and  even  wine  itself  is 
drunk  by  parrots,  as  Aristotle  assures  us,  by 
which  they  are  thus  rendered  more  talkative 
and  amusing.  But  of  all  food,  they  are  fond- 
est of  the  oarthamus,  or  bastard  safiron;  which, 
though  strongly  purgative  to  man,  agrees  per- 
fectly with  their  constitution,  and  fattens  them 
in  a  very  short  time. 

Of  the  parakeet  kind  in  Brazil,  Labat  as* 
sures  us,  that  they  are  the  most  beautiful  in 
their  plumage,  and  the  most  talkative  birds  in 
nature.  They  are  very  tame,  and  appear 
fond  of  mankind;  they  seem  pleased  with 
holding  parley  with  him ;  they  never  have 
done  ;  but  while  he  continues  to  talk,  answer 
him,  and  appear  resolved  to  have  the  last 
word  :  but  they  are  possessed  of  another  qua- 
lity, which  is  sufficient  to  put  an  end  to  this 
association  ;  their  flesh  is  the  most  delicate 
imaginable,  and  highly  esteemed  by  those  who 
are  fonder  of  indulging  their  appetites  than 
their  ears.  The  fowler  walks  into  the  woods, 
where  they  keep  in  abundance,  but  as  they 
are  green,  and  exactly  the  colour  of  the  leaves 
among  which  they  sit,  he  only  hears  their 
prattle,  without  being  able  to  see  a  single 
bird;  he  looks  round  him,  sensible  that  his 
game  is  within  gun-shot  in  abundance,  but  is 
mortified  to  the  last  degree  that  it  is  impossi- 
ble to  see  them.  Unfortunately  for  these  little 
animals,  they  are  restless,  and  ever  on  the 
wing,  so  that  in  flying  from  one  tree  to  an. 
otlier,  he  has  but  too  frequent  opportunities  of 
destroying  them;  for  as  soon  as  they  have 
stripped  Sie  tree  on  which  they  sat  of  all  its 
berries,  some  one  of  them  flies  off  to  another  ; 
and  if  that  be  found  fit  for  the  purpose,  it 
gives  a  loud  call,  which  all  the  rest  resort  to. 
That  is  the  opportunity  the  fowler  has  long 
been  waiting  for ;  he  fires  in  among  the  flock, 
while  they  are  yet  on  the  wing ;  and  he  sel- 
dom (ails  of  bringing  down  a  part  of  them. 
But  it  is  singular  enough  to  see  them  when 
they  find  their  companions  fallen.  They  set 
up  a  loud  outory,as  if  they  were  chiding  their 
destroyer,  and  do  not  cease  till  they  see  him 
preparing  for  a  second  charge. 

But  though  there  are  so  many  motives  for 
destroying  these  beautiful  birds,  they  are  in 
very  great  plenty ;  and  in  some  countries  on 
the  coast  of  Guinea,  they  are  considered  by 
the  negroes  as  their  greatest  tormentors.  The 
flocks  of  parrots  persecute  them  with  their  un- 
ceasing screaming,  and  devour  whatever  fruits 
they  attempt  to  produce  by  art  in  their  little 


gardeqa.  Id  othor  plaoM  tbe^r  are  not  ao  dei- 
tructiTe,  bat  suffioiently  common ;  and,  uid«ed, 
there  is  aearce  a  country  of  the  tiofMcal  cli- 
mates that  ha*  not  many  of  the  common  kinds, 
as  well  as  aome  pecnliar]y  its  own.  Trave!- 
lera  have  counted  more  than  a  hundred  difier- 
ent  kinds  on  tba  continent  of  Africa  only : 
Aero  is  one  conntry  in  pirticnlar,  north  of  the 
Cape  of  Good  Hope,  which  lakes  its  name 
froiD  the  multitude  of  parrots  which  are  seen 
in  its  woods.  There  are  white  parrots  teen 
in  the  burning  regions  of  Ethiopia:  in  the 
Eaal  Indies  they  are  of  the  largest  rh;  in 
Sonth  America  tbey  are  docile  and  talkative ; 
in  all  the  islands  of  the  Pacific  sea  and  the 
Indian  ocean,  they  swarm  in  great  variety 
and  abundance,  and  add  to  the  splendoar  of 
tboae  woods  which  Nature  has  dressed  in  eter- 
Dal  green.' 
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So  generally  are  these  birdi  known  at  pro' 
sent,  and  so  great  is  their  variety,  that  no- 
thing seems  more  exlraordinary  than  that 
there  was  bnt  one  aort  of  them  known  among 


<  Th«  hrniljr  e(  ptrroti  ir*  divided  by  Mbw  modani 
nalDnliit*  Into  ili  dilbnnt  gronpa. 

I.  Tba  Mscan.     Tiil  lonf  uid  poinlod  ;    ohnki 

II.  ThiFunkeaU.    Tail  long  ud  grtduttad  1  cbatki 
fathered. 

III.  Tbe  PiitUculai.     Till  rwjr  ihort,  ind  roundtd 
St  lu  tannlnstiaa:  chMki  feUfaerMl. 

IV.  Tba  Pumb  proper.     Tail  •qui  iiid  aquired; 
beii)  doatlMla  at  marabla  tnaL 

V.  The  Csclutooi^     Tail  equal  and  •quired;  head 
irllh  a  inoraUe  cnat. 

VI.  ProboMfger.     Tall  equal  uk)  iquared;   naked 
check*,  and  laft  oa  bead. 

In  lb*  cola  which  Ailla«,  repreatataUoni  are  giren  of 
anna  at  the  more  iatareeting  bdiilduala  of  tbeM  difiar- 

Tkt  Or*at  Ortat  Maeam.     This  spacis*  la  ddw  laear- 


htned  to  be  a  natlfe  of  Mexico  and  Para,  Inhabiting  the 
wvner  dittricta  of  tbe  Andean  chain,  which  attain  an 
eteratiai  of  about  SOW  feet.  Accm^ng  [0  Wagler, 
its  bablu  dlSer  coniMtrablr  CroiQ  tboaa  gf  ita  congenen, 
ai  It  doe*  not  renfine  iUelf  to  tba  receawa  of  the  loreatt, 
or  In  Ibod  to  the  fnilta  there  produced,  but  sttaeki  Id 
eoigregated  flocka  the  fields  of  mali^  and  other  culllTa- 
ud  gnin  and  fruita.  Upon  Ibeea  II  fraqueolljr  commlta 
•aliens  dcprediUoot,  to  mch  ao  eitenl,  Indeed,  ai  to  iv- 


qulra  the  oonManl  attention  and  watching  of  tbe  Inliabl- 
twiti  dnrtag  the  period  of  natursLlon.  When  engaged  In 
their  pradatorr  etcunlona,  s  guard  la  comtanU;  left  hj 
the  Bock  In  aome  aiatated  atatlan,  genenllf  (be  lunmilt 
of  a  tree,  from  whence,  ahould  danger  be  apprebanded, 
an  alarm  It  gIren  by  a  loud  and  peculiar  cr7)  which  is 
reapoiided  la  bf  the  iBinedlate  flight  of  the  miy  depr». 
dalere.  Tbe;  are  alio  said  to  feed  upoo  tbe  Bowsra  el 
tbe  ErTthlna,  and  aoms  apodal  of  Thihaote,  bafere  the 
ripening  oF  Uw  gralna,  but  wbelher  Ibla  h  merely  to 
obtain  the  nectarloua  joka,  aa  pnctlaad  by  the  Aalatlc 
Lorlea  and  Auatrmllui  Trlcbogloial,  or  for  tbe  thick  and 
deeby  tuhtfanca  ol  Uia  flower  and  embrjo  pod  or  ued- 
voMol,  dona  not  appear  from  Wagler'i  account.  During 
tbe  period  of  tba  nlna,  irbicb  commence  In  October,  the 
great  body  of  Ihaie  binli  migrala  to  other  diflricti,  and 
do  not  return  till  the  nalie  bagloa  to  ripen,  which  takes 
place  In  January  and  Fabroary.  It  la  eaally  tamed,  and 
ei  a  dodle  diipcsitlai,  but  can  rarely  be  taught  to  articu- 
late more  than  ■  (aw  worda.  It  appean  to  hare  been  ■ 
fsTomite  among  the  ancient  PerailaM,  aa  we  are  told  it 
wai  frequently  preaented  to  tlw  Incs%  by  their  aubjeels, 
ai  an  acceptable  gift.  In  lia.  It  It  Inferior  to  Hreral  of 
the  Macani,  Ita  extreme  length  being  about  twenty. 
nine  Inchea.  Tbe  bill  it  strong,  typical  In  form,  ita  co- 
lour bladflib-bmwn.  The  orbits  and  cheekt  are  naked, 
sod  of  a  flesh  coiour,  with  ttrla  of  iinsll  blackldi-brown 
lealhen ;  the  iridea  are  compoaed  of  two  ringa,  tbe  outer 
of  s  rich  yellow,  the  Inner  grayiab- green.  The  fbrebesd 
ia  ofa  ridieritiuDn,  tbe  chinfeatheri  reddiib-brown,  and 
passing  npldly  Into  the  graen  of  the  nod.  The  rail  ol 
tbe  head,  tbe  nack,  laaaer  wing-coiarta,  tba  mantle,  and 
all  the  ander  parta  of  tba  body,  are  of  a  fine  and  lliely 
gnen.  In  aome  llgbta  ihowing  tinta  of  aiure  blue  on  the 
back  of  the  neck  and  bead.  Tbe  lower  back  and  upper 
tail  corarta,  ai  well  aa  the  greater  wlng-oorerta  and 
quBls,  aru  of  a  fine  blue.  Tba  tall  Joatben  ou  tbe  upper 
aurface  are  acsrlet,  with  blue  tip*,  the  nuJer  suriace  and 
that  of  the  wtnp  onoge-yallow.  The  lagi  and  loea  are 
red,  liuged  with  gny.      Tfaa  clawi  are  alrong,  beaked, 

Miig-PaniimL     Thia  [amt  l>  ge- 


nerally auppoeed  to  hate  been  the  flnt,  ind  by  many  tbe 
only  ont  known  to  the  ancient  Greeka,  having  been  dit. 
colored  during  the  aipedltiane  of  the  Macedonian  cnu 
queror,  by  whoee  followen  It  wai  brought  to  Eunpe  from 
the  ancient  Taprobana,  now  the  Island  oF  Coylon.  At 
all  aTOnta,  it  it  eildent,  (nm  tbe  concurrmt  taatlmony  of 
nriooi  sDcicDt  authoit,  that  whatever  parrota  were 
known,  either  to  tbe    Oreeka  or    Romana,  preiioua 
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the  ancients,  and  that  at  a  time  when  they 
pretended  to  be  maatera  of  the  world.  If  no- 
thing else  could  serve  to  show  the  vanity  of  a 
Roman's  boast,  the  parrut-ttibe  might  he  an 


to  the  tima  of  Naro,  wen  exeiiuiyeif  braught  from  lii. 
dlior  III  lalands,  uid  that  th<  epcdst.  If  mor*  tfaui  on* 
had  bsen  IntnKluced,  tlao  belongad  to  th«  genut  iioir 
under  nmiidantian,  tbfl   dBtaiptioo  tfaef  biTe  giren 


In-,  ire  particularly  Tniiitluniul.  I'lia  Alaiandrlnc,  aa 
froll  ai  Ita  congener  th*  Rna-rJng  Parakoat,  are  itlll 
highly  prl»d,  and  frequently  farongtat  from  the  Eaat  In- 
dlss,  aa,  in  age,  they  poueH  great  docility,  and  a  facility 
of  pronuoclaUon  inferior  to  none  of  the  race.  Of  their 
hablta  In  a  ttat«  of  nature  we  remain  companUrely  Ig' 

TU  Mi-tcieimd  or  Orry  Pamt.     Tbe  Gray  Par- 


rot la  a  natiie  of  ireatem  Africa,  whenw  tl  appear*  to 
hare  been  Imported  from  a  very  early  period;  but  com- 
mon aiid  well  known  aa  It  li  in  a  itata  of  captlTlly,  iti 
peculiar  hablti  and  economy  In  a  itala  of  nature.are  ttlll 
but  little  and  Imperfectly  known.  Like  moeCof  111  kind, 
it  la  aald  to  brwd  Id  tha  hollowa  of  decayed  treat;  and 
the  initlnctiTe  propenilty  for  anch  tltuatloui  doei  not  ap- 
pear todeaert  It  sTin  In  a  aUte  of  captliilyi  for  Buflbn 
mentiona  >  pair  In  Fnuica,  that,  for  Gto  or  tli  yeaia  iud- 
cBBlvely,  produced  and  brought  up  their  young,  and 
the  place  they  aatected  for  tbia  purpoae  wai  a  caak  partly 
filled  with  Bxr-duit.  lie  eggi  are  aUted  Id  be  generally 
four  In  number,  their  colour  white,  and  In  alte  equal  to 
thoa*  of  •  pigeon.  In  Ite  natlre  itale,  (he  food  of  Iha 
Parrot  coiuiita  of  the  kameli  of  (arloui  fruits,  lod  tha 
•aeda  of  other  Tagetableai  but  wfaen  domoatlcated,  or 
kept  caged,  Ita  principal  diet  la  ganenlly  bread  and 
milk,  varied  with  note,  almooda,  lie.,  and  even  pleceaof 
dratMd  meat.  When  feeding,  It  often  holdi  lU  food 
claaped  In  the  foot,  and,  before  awallowing,  mutlcatel  or 
raducei  it  to  amall  piacea  by  Ita  powerful  bill  and  palatial 
cutten.  Thli  member,  lo  unlike  that  of  other  fnigiro- 
roui  blrdi,  la  admirably  calculated  for  the  principal  oTB- 
caa  it  baa  to  perform,  vli.  breaking  the  ihella  of  tha 
hardest  fruits  and  teeds,  and  as  a  strong  and  powerful 
organ  of  prefaensioo  and  support ;  for  few  of  t*ir  reader* 
but  must  haia  obaerred  that  the  bill  is  always  first  used, 
and  cbie%  depended  upon  when  a  Parrot  Is  cagad,  in 
climbing  or  moling  from  one  poaltloo  to  aootber.  Tbe 
longeTlly  of  the  feathered  race,  we  belleie.  In  general 
far  axceedi  whal  Is  commonly  luppoeed,  at  least  If  we 
may  judge  from  Che  age  attained  by  nrious  birds,  eren 
when  subjected  to  o^itlTlly  and  cooflnemenL  Thus,  we 
hare  liialancea  ot  eaglea  liiing  for  hall  a  century:  the 
same  of  rmrens,  geeae,  and  otfier  large  birds,  aa  wall  aa 
among  the  smaller  kludi  usually  kept  caged.  Tha  Par- 
rot appean  to  yield  lo  none  of  theae,  and  saien]  Initan. 
cat  are  upon  record  of  their  harlng  raacbad  tlie  remark- 
able age  of  sixty  or  aarenly  yean,  Amotig  these,  none 
limora  Inlereillng  than  that  of  an  Individual  mentioned 
by  M.  Le  Vatllant,  which  bad  lived  la  a  state  of  domea. 


instance,  of  which  there  are  a  hundred  kinds 
now  linown ;  not  one  ot  which  naturally  breeds 
in  tbe  countries  that  acltnowledf^ed  the  Roman 
power.    The  green  parakeet,  with  a  red  neck. 


ticlly  for  no  leas  than  ninely-thraa  yean.  At  the  time 
that  eminent  uiturallat  aaiv  il,  11  waa  in  a  slate  of  entire 
decrapiludet  and  in  a  kind  of  lethargic  cooditi on.  Its  sight 
and  memory  being  both  gma,  and  waa  fad  at  Intervals 
with  blenill  Boaked  In  Madeira  wine.  In  tbe  time  of  ita 
youth  and  rigour  it  had  been  diatingulahad  for  ita  collu- 
quial  powera,  and  diaLinct  enunciation,  and  wai  of  hi 
docile  and  obedient  a  disposltiou,  as  to  fetch  ila  maater'a 
illppera  when  required,  ss  well  as  to  call  tlia  Bervsnts, 
Ita,  At  tbe  age  of  sixty,  Its  memory  began  to  bil,  and, 
instead  of  acquiring  any  new  phraia.  It  began  lo  hue 
Ifaoee  It  bad  before  atUlned,  and  to  Intennix,  lu  a  dia- 
cordant  manner,  the  words  of  Its  former  language.  It 
moulted  regularly  every  year  till  tha  ago  of  sitty-Rve, 
when  this  process  grew  Irregular,  and  the  tall  became 
yeUow,  after  which,  no  farther  change  of  plumage  took 
place.  The  Gray  Parrot  la  subject  to  variety,  some. 
times  the  ground  colour  being  mUed  with  rod.  In 
da  It  measurea  about  twelve  Inches  In  length.  The 
bill  Is  black,  strong,  and  much  hooked,  and  tbe  orhltt, 
and  space  between  them  and  the  eyea,  covered  with  a 
naked  and  white  skin.  The  whole  of  the  plumage,  wilb 
the  exception  of  lb*  tall,  which  ii  of  a  bright  deep  scar- 
let, Il  of  an  ash-gray  colour,  deepesl  upon  the  back,  and 
Ihe  feather*  finely  rellertd  and  margined  with  paler 
gray.  The  frides  are  of  a  pale  yellonlsh-while,  the  feel 
and  toes  pvj,  tinged  with  flesh-red. 

TU  Tri^obmnd  emlii  Cettalot.     TU*  Cockatoo  Is 


a  native  of  Australia.  Tbe  bill  Is  of  a  pal*  grayhh- 
white;  the  tfper  mandible  strongly  sinuatsdand  toothed; 
the  frides  of  a  deep  brown;  the  naked  orbiU  whilltk 
The  leathers  at  the  Immediate  bai*  of  tha  bill  ire  crim- 
son, fanning  a  narrow  band  or  flllet;  those  of  the  iora- 
baad  are  while,  tinged  vrlth  red.  Tha  fealben  fsimliig 
the  proper  creU  an  long  and  acnmlnaU,  Ibe  tip*  bend. 
tng  forwarda,  tbelr  basal  hilF  crimson,  divided  by  a  bu- 
of  rich  yellow,  the  remiJnder  pur*  white.  The  whole  of 
tha  body  Is  white,  lloged  deeply  with  crimson  upon  th* 
neck,  breast,  Oanki,  and  under  tall-coveita.  The  under 
surface  of  Iha  wings  Is  rich  crlmson-rad.  Ita  logs  and 
toes  are  deep  gray,  the  scales  diilioctlT  marked  by  lighter 
lines.  Of  Its  peculiar  habits  and  economy  we  are  ud. 
able  to  give  any  detailed  account.  Another  AuFlraliu) 
species  i*  the  Heimetad  Cockatoo,  Piyrlotophus  galerl- 
tus,  enumereted  by  Mr  Vigors  and  Dr  Honfield  in  their 
deacrlption  of  the  Australian  blrdiinthe  collection  of  the 
Llnnnan  Sodaty;  and  as  its  habits  are  presumed  lo  r<. 
semhle  In  many  respects  thoas  of  the  other  specie*,  n* 
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*u  (be  Gnt  or  thii  kind  tbnt  wu  bronglil  into 
Europe,  and  the  only  on«  thai  was  known  to 
ibc  incienta,  fiom  the  time  of  Alexander  (he 
Great  to  the  age  of  Nero :  this  was  brought 
from  India ;  and  when  afierwards  the  Roraana 
began  to  «eek  and  rummage  thiongb  all  their 
dominions,  for  new  and  nnheard-of  luxuries, 


quota  tbafr  obismliau,  u  iilnctad  Aroni  M.  Ctlef'a 
NotBi.  "  Thli  bird  If  oUad  by  Uw  nallvu  Ckr-airar 
uid  Cur-iuig.  1  bava  oftao  met  witli  it  in  Urga  Socka 
il  tie  ioBal  ot  Uw  Gma  aod  tha  Hankstburjr  liian, 
beloT  Malgo'aj  on  Iks  fn-mar  rinr,  aiid  in  ttaa  long 
nmiion  naar  tha  Napavi  rlrar.  Tbaj  trt  ibj,  ud 
ooltutljr  approacbad.  Tha  flosli  of  tha  Jtmng  onai  li 
•KouDtcd  good  eiUng.  I  hiva  heard  (mm  Iba  nMlTsa 
that  il  lukaa  fta  nut  in  tha  nittan  limb*  of  treM,  of  no- 
tnJBi  BiDra  than  tha  vepIahJe  mould  lormed  by  tha  d»- 
fijed  paita  of  Iba  bough ;  that  it  haa  no  more  Ikui  two 
jwng  aoea  at  a  time ;  and  that  the  agp  ara  whlta,  wllli. 
nitijiDta.  Tha  natlTc*  Ant  And  wbara  tha  D«ata  ars,^ 
iy  tbg  bird  mailing  co'tm  In  an  adjolatng  ti*e,  which" 
iin  in  eoupleuoDi  haapa  on  Iha  ground.  Co'tors  ii  tha 
buk  itripped  eS  tba  amaiier  bniichaa,  and  cut  luto  imali 
pitraa.  When  th«  young  onea  ara  nearly  fledged,  tha 
old  biid)  cut  *  quantity  of  amaii  hiuicbea  from  tha  ad- 
joining Irae*,  but  neier  from  that  in  which  the  naal  la 
>itiial«).  Tluf  ara  sometimaa  found  to  entar  Lba  hollow 
Umb  a)  (ar  ai  two  jarda.  Tha  oaita  are  genarallf  fiiund 
in  a  Maek-butted  gum-tm,  and  alio  Id  Corojr'ba,  Ckjlm- 
Ura,  and  YaiTOwtr'ry  treaa  (ipudei  ti  Eucaljrplut)." 
OattU  AfoUt.    Tbia  ii  lata  of  tha  largast  of  tin 


Pntticulai.  It  It  a  natiTa  J  tha  aaitam  Auitmlulan 
lilandt.  The  wbola  if  Ut*  plumage  11  black.  Little  ia 
known  of  Its  habilB. 

Piirpli  Oappal  Larj.     Tbit  bird  fa  a  natira  of  tba 


idi,  from  whonm  wb 

rem  re  it,  being  bald  In  high  cRImati  on,  not 
•07  m  tenant  of  lu  sleganl  plumage,  but  for  the  doci- 
%  il  erbicea,  and  It)  diitinct  utterure  of  wordi  and 
■ntcnrea.  It  n  iiao  lively  and  adiTa  in  lu  ditpoallion, 
>nd  hod  of  being  earnowl.  In  ain  it  la  imongat  Ihe 
Iviot  of  Ike  group,  meaauring  iipwvdt  of  aloien  Inchaa 


they  at  lasl  Ibund  out  otbers  in  Gaganda,  an 
ialand  of  Ethiopia,  whicb  they  considered  as 
an  exlraordinary  discovery. 

Parrots  have  usually  the  same  disorders 
with  Dther  birds ;  and  they  have  one  or  two 
peculiar  to  their  kind.  They  are  sometimes 
struck  by  a  kind  of  apoplectic  blow,  by  which 


In  length.  Tiio  genor^  or  ground  colour  of  Iba  plu- 
mage ia  rich  Karlel,  lliia  lint  occup)dng  all  the  lower 
parta  of  the  body,  witii  the  aicaplion  of  a  collar  af  relluw 
upon  the  upper  part  of  the  breast.  The  neck,  back,  up- 
per tall-eovarti,  and  batai  part  of  lbs  tail,  art  altooftht 
•tme  colour.  The  crown  of  the  head  la  blacklab-purpla 
in  fnnit,  paadiig  into  Tiolet-purpla  on  the  hinder  part. 
Tha  wingi  Co  tbo  upper  lui^a  are  grten,  tbe  fluure 
tod  margin*  Tiolet  blue,  aa  are  al»  the  under  wlng-co- 
verta.  Tbe  feathara  of  tha  thfgiia  are  aaure-coloured  ex- 
teriorly, tfaeir  bant  parte  being  greeniah.  Tb«  bill  i* 
orange  yellow;  the  under  mandible  conk, tii4  >'*"'(■*'  'o- 
wardi  Uis  Up. 

BlMt-ieltied  Loriiail.     Thlt  apaclea  la  a  natlre  of 


New  Hdlmd,  whm  il  la  found  In  large  floeki,  wber- 
ner  the  rarloui  ipeciaa  of  Bucalypli  abound,  tha  flowera 
of  thota  treat  tlTordtng  an  abundant  aupply  of  food  IP 
thlt  at  well  as  to  other  apeeiei  of  the  yectiToniut  Par- 
rotj.  According  to  tho  obterTatlom  of  Mr  Calr;,  aa 
quoted  by  Mann  Vigors  and  Hontleid  In  their  deserip- 
tioo  of  the  Auatnllaii  birds  in  the  collection  of  tbe  Lln- 
nnn  Sorlety,  "  Flocki  of  theaa  birda  may  be  ao«n  in  tha 
anralypli-treaa,  whan  In  fiower.  In  dlAnnl  parta  of  the 
country,  but  (n  tba  greatsit  number  near  their  breeding 
placaa."  They  do  not,  he  arid),  eat  %nj  kind  of  grain, 
B*en  In  a  domeatlcated  atata  1  a  fvA  curiously  lilintntiTe 
of  their  pecDllir  hablli,  and  the  tltoition  thay  hold  in 
tha  lamllj'  of  tha  Pilltaculea.  It  appoart  that  they  sal. 
dom  Hie  long  In  coilinement,  and  that  when  raged  Ihejr 
are  Tery  lub^t  to  fiti.  Thlt  In  ail  probability  ariasi 
rrnm  a  deficiency  of  thair  natural  food :  and  tha  Initinc 
Uto  feeling  or  appetite  for  It*  hTourite  diet  ia  strongly 
eiemplifled  Id  tbo  hcl,  that  one  kept  by  Mr  Caley 
being  thown  a  figure  of  a  colound  plant,  uaed  to  put  Itf 
tongue  to  the  flowert,  ai  If  with  tbe  Intent  of  tucking 
them,  and  thia  It  ann  did  when  tbown  a  ngured  place 
of  cotton  furniture.  By  tha  natlioa  it  It  called  War. 
rlR ;  tba  aettlen  call  it  by  tba  name  of  the  Blue  Moun- 
tain Parrot,  though  the  term  aeemi  to  be  mliapplied,  aa 
It  la  a  frequenter  of  tbe  plaJna,  and  not  of  tha  billf  dls- 
tricta.     Itt  flash  Is  eicellent,  and  highly  etteamed, 

TliM  Ormotd  Patnt.  TTia  Ground  Parrot  la  also  a 
nallra  of  New  Holland  and  Van  Dleman'a  Land,  where 
it  Inhabili  the  icruba  or  ground  partially  carered  wIUi 
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they  fall  from  their  perches,  and  for  a  while 
Kem  ready  to  eipire/  The  other  ia  the  grow- 
ing of  the  beak,  which  becomes  so  very  much 
hooked  as  to  deprire  them  of  the  power  of  eat- 
ing, Theae  infirmities,  however,  do  not  hin- 
der them  from  being  long-lived ;  for  a  parrot, 
well  kept,  will  live  five  or  six  and  twenty 


CHAP.  VIII. 

THB  FIOEOM,  AKD  1TB  TAKIETIZS.' 

Tun  is  one  of  the  birds  which,  from  itn 
great  fecundity,  we  have,  in  some  measure, 


tnd  then  allgfatf  ammg  tlw  bushat,  but  nargr  upon  thtm. 
Of  It)  mode  or-iildlfintloa,  Mid  other  mUtsn  cnnncctsd 
wrih  iti  Uiloiy,  ws  ara  uiwb1«  to  gin  my  Airthfr  lo 
count.  (For  tbe  mUeriala  of  thli  nota  ire  are  mtlnlf  In- 
dsbted  to  ■  roluDie  on  Pirrot*,  by  Mr  Selbj,  In  thg  Nt- 
Imliit'a  Lihruy.) 

■  Bleeding  In  the  foot  ii  recsmmendad  u  •  nm»dj 
Eortbl*. 

*  Tba  bird!  of  thil  genui,  which  Bntiini  mora  Ihui 
ooe  bundrBd  apedei,  faihkbit  ill  Uw  warn  and  Umpanta 
regloai  oE  tba  glebe.  The  ipMlei  with  ihort  ud  robuat 
bill  sra  fouod  thrauchoQt  the  whole  extent  ol  Afiic*,  In 
the  iilaodi  of  the  IndUn  anfalpdiga.  In  New  Holland, 
and  In  the  Iiiandi  of  tba  Saath  lea.  The  eommoa 
pigeonii,  with  modirata  bill,  are  the  meat  geoerallf  ai- 
tendsd  through  both  contliunti.  Thow  with  ileiider 
bill  aod  loag  lag*  are  proper  to  the  cllmatai  of  the  new 
world,  of  Africa,  and  tk  Ada,  but  are  not  found  tn 
Europe.  Onij  four  apeclsa  of  itie  common  plgeona  are 
found  wild  In  thIl  last  part  of  the  globe ;  from  one  of 
tham,  the  blaet  or  wild  rock  pigeon,  ai  ii  inppouid,  an 
daecanded  all  Che  rarioui  racei  which  we  find  in  a  ilata 
ofdamoatiGaUai.  Whether  under  tbe  name  of  plgeona 
or  doree,  thew  UH*  are  nnir<innl)r  quiet  and  harmlesa 
in  tbalT  nature.  TbefliTa  almoet  eiclmiieir  on  fniita, 
beniei,  leads,  and  graina,  and  vary  aeldom  roniuma 
inieolt  or  snalb,  or  other  animal  bal.  In  their  mode 
of  llrlDg  togatlter,  Ihs^are  underatood  to  be  atrlct  nionD- 
gamleta,  each  attaehlog  itself  to  a  alagle  mats,  and  ad- 
hering to  it  alone ;  bnt  to  thli  there  are  eicaptloaa,  ■■ 
we  happra  to  hare  wltneoad  amongtt  the  domeatlcaled 
ipeclea.  In  all  of  whom  the  bond  of  attachment  ii  Terj 
alight.  The  femda  leldom  l^s  >>»"  "*"  "«>  •gg'. 
and  It  Ii  remarlubta  that  tber  almoet  InTariablr  produce 
a  male  and  a  female.  Kature  baaaM^ed  to  plgeona 
<m  Important  office  In  the  econoni|r  of  creation.     Their 


reclaimed  from  a  state  of  nature,  and  taught 
to  live  in  habits  of  dependence.  Indeed,  its 
fecimdity  seems  to  be  increased  by  human 
cultivation;  since  those  pigeons  that  live  in  a 


alomachs  do  not  dlgeat  the  aeada  of  certain  fmita,  and 
Ihaae  aaadi  beliig  Toided  in  the  course  of  the  aiiimal'i 
flight,  treei  are  thua  dineminated  and  planted  in  ailua- 
tloni  which  could  neTer  otherwise  be  reached  by  the 
parent  Tagalafalee.      The  power  oC  flight  which  plgeona 


generally  ptaea,  s 


a  beauUfnl  and  pi 


mal'a  ctiaracter  KAordinats  tc 
dential  deiign. 

With  a  ganaral  lesamblance  of  rliancter,  plgeona  dIC 
far  Tery  materially  Id  external  appearance,  both  In  re- 
ipect  oF  ahape  and  colour  of  plumage.  In  til  conntrles 
of  the  temperate  miea  they  resemble  the  common  bouie 
plgeona  of  Britain,  and  are  of  a  giaylah  or  bluish  tingo 
of  feather.  In  the  warm  countries  within  the  tropics, 
Utey  ahiue  forth  with  ail  the  brilliancy  of  plumage  of 
parrot*  and  other  gay-feathered  animals.  The  ttaaga 
aromatia,  (see  Plate  XV.  fig.  29.)  as  one  of  the  Indian 
•Biletle)  of  pigeani  is  called,  is  a  bauitirul  creature  wiih 
bright  light-green  feathers  from  tba  breast  to  the  Uil, 
wllh  a  darklih-cotoured  back,  and  wings  striped  with 
yellow  and  brown.  The  ptiUntpiit  purpuratat,  a 
Tarlety  found  in  India  and  Australia,  Is  still  more  of  a 
bright  green  all  orer,  hare  and  there  patched  with  bits 
of  a  golden  hue,  and  hSTing  1  light  purple  crest.  Green, 
light  blue,  white,  and  cream  colour,  seem  to  be  the  pr»- 


ietist,      llie  ti 


la  the  pigeon  referred  to  tn 
turas,  under  the  name  of  the  turtle  doTe,  Is  of  a  cream 
colour,  lighter  on  the  brewl  lltfn  en  the  back,  with  a 
rtripe  of  greeii  round  Ihs  Back,  and  eyes  of  a  red  hue. 
The  most  beauUful  and  hlndinwiT  ehapcd  pigeon  is  the 
(iirMr  hphilti,  a  natli^  tf  Australia.  This  elegant 
bird  ia  of  a  reiy  UM  grtf  coloui  on  the  bead  and 
breast,  hrown  along  %e  ba^k,  wings  with  green,  red, 
brown,  and  cream-c^oored  (aathers,  and  tall  black,  ex- 
cept round  the  adgai,  which  are  white ;  from  the  hack 
of  the  head  grows  « joiig  slander  tuft  pointed  gracefully 
upward,  and  giving  Um  antval  an  an>ear>nce  snmswhat 
like  the  tufted  cocka^n 

The  American  tantii>«rt  >*  famed  for  the  pmdfgloua 
number  of  ita  pigefaa,  the  vast  extent  of  forest  eflording 
them  at  ones  a  pl|^  at  safe  resort  and  an  abundance  of 
food  for  their  subsisltnce.  Audubon  describes  the  habiti 
and  gei^raphical  distribution  of  six  Tarietlai  of  pigeons 
which  frequent  the  United  Statea:  the  Passenger  pigeon, 
the  Carolina  deie,  the  Ground  dove,  the  White-beaded 
pigeon,  the  Zenaida  dore,  and  the  Key  Wast  pigeon. 

The  Patimger  plgtan  postenet,  as  Is  well  known,  an 
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irild  state,  in  the  woods,  are  by  no  means  so 
fraitfol  as  those  in  oar  pigeon-  houses  nearer 
home.  The  power  of  increase  in  most  birds 
depends  upon  the  quantity  of  their  food  ;  and 
it  is  seen,  in  more  than  one  instance,  that 
man,  by  supplying  food  in  plenty,  and  allow- 
ing the  animal  at  the  same  time  a  proper 
share  of  freedom,  has  brought  some  of  those 
kinds  which  are  known  to  lay  but  once  a  year, 
to  beoome  much  more  prolific. 

The  tame  pigeon,  and  all   its   beautiful 
varieties,  derive  their  orgin  from  one  species, 

they  can  inspect  the  country  below  them  with  facility, 
and  easily  percelye  the  food  they  are  In  quest  of.  In 
Ohio,  Kentucky,  and  Indiana,  the  largest  flocks  of  thoFe 
wild  pigecBS  m  wen.  Wilson's  description  of  the  my. 
riad  flocks  of  these  pigeons  has  often  been  quoted.  His 
raccessor,  Audubon,  in  a  paper  read  before  the  Royal 
Society  of  Edinburgh,  gives  the  following  description 
of  them. 

The  most  important  facts,  he  says,  connected  with  the 
hibits  d  these  Irirds  relate  to  their  extraordinary  associa- 
tions and  migrations.  No  other  species  luiown  to  nator. 
alists  is  more  calculated  to  attract  the  attention  of  either 
the  titlztn  or  the  stranger,  as  he  has  opportunities  of 
viewing  both  of  these  characteristic  habits  while  they 
are  passing  from  north  to  south,  east  and  west,  and  vice 
versa,  over  and  across  the  whole  extent  of  the  United 
States  of  America. 

Their  great  power  of  flight  enables  them  when  in 
need^  to  survey  and  pass  over  an  astonishing  extent  of 
country  in  a  very  short  time.  This  is  proved  by  facts 
Imown  to  the  greater  number  of  observers  in  America. 
Pigeons,  for  example,  hare  been  killed  in  the  neigh- 
bourhood of  New  York,  with  their  crops  still  filled  with 
rice,  collected  liy  them  in  the  flelds  of  Georgia  and 
Carolina,  the  nearest  point  at  which  this  supply  could 
possibly  have  been  obtained ;  and  as  it  is  well  ascer. 
tained  that,  owing  to  their  great  power  of  digestion, 
tiiey  will  decompose  food  entirely  in  twelve  hours,  they 
must  have  travelled  between  three  hundred  and  four 
hundred  miles  in  six  hours,  making  their  speed  at  an 
arerage  of  about  one  mile  in  a  minute,  and  this  would 
enable  one  of  these  birds,  if  so  inclined,  to  visit  the 
European  continent,  as  swallows  undoubtedly  are  able  to 
do,  in  a  couple  of  days. 

Their  multitudes  in  oin'  wood^  are  astonishing:  and, 
indeed,  after  having  viewed  them  so  often,  and  under  so 
many  circumstances,  for  years,  and,  I  may  add,  in  many 
diflerent  climates,  I  even  now  feel  inclined  to  pause, 
sod  assure  myself  afresh  that  what  I  am  going  to  relate 
is  &ct  That  I  have  seen  it  is  most  certain ;  and  I 
have  seen  it  all  in  the  company  of  hundreds  of  other 
penons  looking  on,  like  myself,  amazed,  and  wondering 
if  what  we  saw  was  really  true. 

In  the  aatumn  of  1813,  I  left  my  house  at  Hender- 
Km,  on  the  banks  of  the  Ohio,  on  my  way  to  Louisville. 
Having  met  the  pigeons  flying  from  north.east  to  south- 
^*«t,  in  the  barrens  or  natural  wastes  a  few  miles  be. 
food  Haidensburghy  in  greater  apparent  numbers  than  I 
thought  I  had  erer  seen  them  before,  I  felt  an  incline^ 
tion  to  enumerate  the  flocks  that  would  pass  within  the 
'^tth  of  nry  eye  in  one  hour.  I  dismounted,  and,  seat- 
^g  myself  on  a  tolerable  eminence,  took  my  pencil  to 
mark  down  what  I  savir  going  by  and  over  me,  and  made 
ft  dot  fer  eveiy  flock  which  parsed.  Finding,  however, 
that  this  ma  next  to  impossible,  and  feeling  unable  to 
VB^vd  the  flocks,  as  they  multiplied  constantly,  I  rose, 
3nd  counting  the  dots  then  put  down,  discovered  that  a 
huiidred  and  sixty-three  had  been  made  In  twenty-one 
mimAes.    I  travelled  oo,  and  still  met  more  the  farther 
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the  stock.dove  only ;  the  English  name,  imply- 
ing its  being  the  stock  or  stem  from  whence 
the  other  domestic  kinds  have  been  propa- 
gated.* This  bird,  in  its  natural  state,  is  of  a 
deep  bluish  ash-colour;  the  breast  dashed  with 
a  fine  cliangeable  green  and  purple  ;  its  wings 
marked  with  two  black  bars;  the  back  white, 
and  the  tail  barred  near  the  end  with  black. 
These  are  the  colours  of  the  pigeon  in  a  state 
of  nature;  and  from  these  simple  tints  has 
man  by  art  propagated  a  variety  that  words 
cannot  describe,  nor  even  fancy  suggest  How- 

I  went.  The  air  was  literally  filled  with  pigeons;  the 
light  of  noon-day  became  dim»  as  during  an  eclipse  ;  the 
pigeons'  dung  fell  In  spots,  not  milike  melting  flakes 
of  snow;  and  the  continued  buzz  of  their  wings  over 
me  had  a  tendency  to  incline  my  senses  to  repose. 
Whilst  waiting  for  my  dinner  at  Young's  Inn,  at  the 
confluence  of  Salt  river  with  the  Ohio,  1  saw,  at  my 
leisure,  immense  legions  still  going  by,  with  a  front 
reaching  far  beyond  the  Ohio  on  the  west,  and  tiie  beech 
wood  forests  directly  on  tlie  east  of  me.  Yet  not  a  single 
bird  would  alight;  for  not  a  nut  or  acorn  was  that  year 
to  be  seen  in  the  neighbourhood.  They  consequently  flew 
so  high,  that  different  trials  to  reach  them  with  a  capital 
rifle  proved  inefiectual,  and  not  even  the  report  disturbed 
them  in  the  least.  But  I  cannot  describe  how  beautiful 
their  aerial  evolutions  were  if  a  black  hawk  appeared  In 
their  rear.  At  once,  like  a  torrent,  and  with  a  thunder- 
like noise,  they  formed  themselves  into  almost  a  solid 
compact  mass,  pressing  each  on  each  towards  the  centre  ; 
and  when  in  such  solid  bodies  they  zig-zagged  to  escape 
the  murderous  falcon,  now  down  close  over  the  earth, 
sweeping  with  inconceivable  velocity,'  then  ascending 
perpendicularly,  like  a  vast  monument ;  and  when  high 
were  seen  wheeling  and  twisting  within  their  continued 
lines,  resembling  the  coils  of  a  gigantic  serpent.  Before 
sunset  I  reached  Louisville,  distance  from  Hardensburgh 
flfty-fivo  miles,  where  the  pigeons  were  still  passing; 
and  this  continued  for  three  days  in  succession.  The 
people  were  indeed  all  up  In  arms,  and  shooting  on  all 
sides  at  the  passing  flocks.  The  banks  of  the  river  were 
crowded  with  men  and  children,  for  here  the  pigeons  flew 
rather  low  as  they  passed  the  Ohio.  This  gave  a  fair 
opportunity  to  destroy  them  In  great  number.  For  a 
week  or  more  the  population  spoke  of  nothing  but  pigeons, 
and  fed  on  no  other  flesh  but  that  of  pigeons.  The 
whole  atmosphere  during  this  time  was  strongly  impreg- 
nated with  the  smell  appertaining  to  their  species. 

It  may  not,  perhaps,  be  out  of  place  to  attempt  an 
estimate  of  the  number  of  pigeons  contained  in  one  of 
those  mighty  flocks,  and  the  quantity  cS  food  daily  con. 
sumed  by  its  members.  I'he  inquiry  will  show  the  asto- 
nishing bounty  of  the  Creator  in  his  works,  and  how 
universally  this  bounty  has  been  granted  to  every  living 
thing  on  that  vast  continent  of  America. 

We  shall  take,  for  example,  a  column  of  one  mile  in 
breadth,  which  is  £ur  below  the  average  size,  and  suppose 
it  passing  over  us  without  interruption  for  three  hmuv,  at 
the  rate  menti<med  above,  of  «ne  mile  per  minute.  This 
will  give  us  a  parallelogram  of  one  hundred  and  eighty 
miles  by  one,  covering  one  hundred  and  eighty  square 
miles,  and  allowing  two  pigeons  to  the  square  yard,  we 
have  one  billion  one  hundred  and  fifteen  millions  one 
hundred  and  thirty-six  thousand  pigeons  In  one  flock; 
and  as  every  pigeon  consumes  fully  half  a  pint  of  food 
per  day,  the  quantity  must  he  eight  millions  seven  hun- 
dred and  twelve  thousand  bushels  per  day  which  is  re- 
quired to  feed  such  a  flock. 

1  The  British  domestic  pigeons  are  now  supposed  to 
have  their  origin  In  the  wild  rock-plgeon.   See  Note,  ami^ 
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ever,  Nature  still  ptirseverea  iti  lier  grent  out- 
line ;  and  though  tlie  form,  colour,  and  even 
(he  lecundity,  of  tbese  birda,  may  be  altered 
by  art,  yet  their  natural  manners  and  inclina- 
tions conlinue  alili  the  same.' 


1  Tht  Ring   Pigeea  or  Ctuhai  it  k  bird  nidcly  dis- 


eltlier 


rtsldsnl,  or  u  ■  period  Ii 
all  tlusB  countriei  wbure  Ih«  climile  uid  temperature 
are  lucti  u  to  enuirc  a  OHutuit  lupply  of  Tood,  and  i» 
Iha  latter,  in  thoM  higher  latitudti  »here  the  rigour 
oF  winter  1>  Mverely  felt,  aiid  the  ground  fori  long  period 
remaiiu  conrad  with  anow.  Of  Iti  geogrtplitcBl  distri- 
bution ill  other  quarters  of  the  globe,  we  can  only  ipeak 
with  iiucertaint)',  aa  it  la  evident,  that  species,  beiriug  a 
reieniblance  In  form  and  colour,  have  bteii  inlstitien  for 
it,  and  as  nirh  recorded  in  the  reliUoos  of  nriuus  Ira- 
vellera.  Tcmminrh  mentions  it  in  his  History  of  the 
jiigeuns,  m  inhabiting  parti  of  northern  Asia  and  Africa, 
and  It  is  knomi  to  be  a  nillTe  of  Mideln,  »s  well  as 
another  Jieariy  allied  species,  lately  de>-crlbed  In  the 
•■  itluslrilioni  of  OmlUwIogy,"  under  the  title  of  the 
Columba  Trocar.  In  America  it  haa  not  yot  been  i-e- 
rogiiiied,  neither  does  it  appear  among  tlie  species  nhii-h 
abound  nilliin  tlie  troplnl  ladtudei  of  tlie  anrlent  world. 
In  Britain  It  Is  distributed  lirom  one  eilremity  of  (he 
iLingdom  to  the  other,  residing  permaiienlly  with  u> ;  for, 
liwugh  nibjort  to  a  parliil  movement  upon  the  approach 
of  vtinter,  nhen  the  various  individuals  scattered  over 
(he  country  rollert  together,  and  form  eitensive  flocks, 
no  actual  migration  takes  place,  hut  these  corgregated 
masses  still  keep  within  their  respentive  districts.  The 
magnilude  of  these  winter  flocks  haa  no  doubt  suggested 
the  Idea,  that  a  migration   (lom  distant  climes  to  this 


id  that  tl 


!  stock  a 


.a  year 


nented.  We  see  no  necessity,  however,  for  supposing 
his  to  be  the  ci»,  nor  is  it  authorised  by  any  observed 
it  estalilished  fact.  The  species  In  districts  favounbia 
« its  inci 


II  for 


e  ingest  bodies 


mhled  toge. 


lliis congregating  of  the  Ring  pigeons  takes  ptaie  to. 
wards  the  end  of  October  or  beginning  of  November,  al 
nhfi-h  time  all  the  autumnal  broods  have  become  fully 
fledged,  and  they  remain  (bus  united  till  the  beginning 
of  Februir]',  when  the  first  mild   days   and    llie   genial 

stinctive  feelings  which  urge  Ibem  to  teparale  and  pair, 
■Ttd  each  to  seek  an  appropriate  retreat  for  the  rearing 
nf  a  future  brood.  At  flrst  when  thus  congregated,  til ey 
haunt  (he  stubbles,  or,  in  dislrirts  producing  an  abun- 
dance of  beerh-masi  or  acorns,  (he  woods  and  trees;  but 
a*  ihoM  resources  became  eiliausted,  they  resort  to  the 
turnip  nelds,  the  leaves  and  tops  of  wliich  root  they 
greedily  devour.  This  food  now  roiistitutei  their  prin. 
Cipal  support  during  (he  winter  and  early  spring  montli), 
er  begins  to  sprout,  and  the  seed-corn  Is 


The  stock-dove,  in  its  native  noods,  differa 
from  ihe  ring-dove,  a  bird  that  has  never  been 
reclaimed,  by  its  breeding  in  Ibe  lioleB  of  rocks 
and  the  hollows  of  trees.  All  other  birds  of 
the  pigeon  kind  build,  like  rwka,  in  the  top- 


incieasa  of  (he  species  h 
the  culture  of  this  valii 

erally  made  throughout  I 
and  close  growing  stale, 
habit),  must  alio  be  li 
lliese  tend,  ii 


which,  In  a  young 
f  favourable  to  iU 
luiil,  and   perli^ 


rapid  Increase  oF  i 
uDlted,  they  repair  to  their  feeding-ground  early  in  the 
morning,  and  again  in  the  afternoon  before  they  retire 
to  roost,  the  middle  of  tiie  day  being  passed  in  repoee  or 
digesting  their  lirst  meal,  upon  the  nearest  trees.    When 

great  is  their  vigilance,  that  it  is  almost  impossible,  by 
any  device,  to  gel  tvlthin  guniliot.  In  Ibe  evening 
they  retire  t»  the  woods  to  rooit,  preferring  those  of  (he 
fir  tribe  and  (lie  ash  to  any  other,  and  In  those  noctumil 
reti-eati  great  slaughter  is  someUmes  coniinltled,  by  wait- 
ing in  concealment  (heir  arrival,  which  regularly  takes 
place  immediately  alter  sunset. 

The  (iret  mild  weitlier  in  Ffbruaiy  producea  an  Tm- 
mediate  effect  upon  these  rongregiteii  pigeons,  and  we 
may  almual  calculate  to  a  day  when  Ihoir  cooing  and 
pliinllie  murmurs  will  again  l>e  lioard  in  tbeir  wrailed 
summer  liaunta.     The  Hocks  are  now  seen  daily  lo  de- 

and  copse  Iwcomes  peopled  W'Icli  the  numeroio  pain  oi 
this  lovely  bird.  The  male  soon  atler  commences  a 
flight  peculiar  lo  the  season  of  courtship  and  love,  thii 
is  a  riling  and  failing  In  Ihe  air,  by  alternate  move- 
ments,  in  which  nigiit.  and  when  at  the  greatest  fleva- 
tion,  the  upper  surfaces  of  the  wings  are  brought  so 
forcibly  into  contract,  as  to  be  beard  at  a  considerable 
distance.  Nidilicallon  soon  Follows  this  well-knawv 
signal,  and  by  the  end  oF  April  the  young  in  many  in- 
stances are  fiilly  fledged,  and  ready  to  quit  the  nest 
Few.  however,  oF  the  early  brood,  comparatively  speak- 
ing, attain  maturity,  as  the  eggs  tt  this  seaaou,  from  Ihe 
naked  stale  of  the  woods,  sre  easily  discovered  by  the 
prying  eye  and  Inquisitive  habits  of  the  cunning  magpie 
and  predacious  carrion-crow. 

The  nest  of  the  cushat  is  a  flimsy  Fabric,  being  a  mere 
piatForm  of  twigs  loosely  intentoven,  so  open,  indeed, 
(hat  (he  eggs,  in  one  newly  biiilt,  and  before  it  becomes 
thickened  by  the  droppings  of  a  previous  brood,  may  Ire 
seen  through  it  From  beneath:  and  so  slight  is  (lie  ren- 
Ini  depression,  llial  it  frequently  happens,  where  the 
incubating  bird  is  suddenly  disturbed,  the  eggs,  in  (lie 
hurry  to  escape,  are  tumbled  from  the  nest,  and  peri<h 
upon  the  groun  '  '      ' 


The  SI 


ferred,  o 


ly  afTord 


mcealmenl  and  protec. 
irslty  of  site,  the   nest 


is  necessarily  placed  a 
being  far  removed  from  the  ground,  as  vrhen  il  is  biiili 
near  Ibe  summit  of  ■  lolly  spruce,  or  In  the  thick  ri>lit);e 
of  a  beech  or  sycamore,  at  anotbor  scarcely  out  of  reach, 
and  but  a  few  feet  From  the  earth,  aa  we  find  it  in  the 
holly,  the  young  Hr,  Ihe  thorn,  or  other  bushy  trees. 
The  egg',  always  two  In  number,  are  white,  of  an  oblong 
Form,  and  rounded  nearly  equally  al  both  endi.  Incidia- 
(ion  lasts  From  eighteen  to  twenty  daya,  and  both  sexes 
alt  alternately,  the  male  taking  the  place  of  his  mate 
when  hunger  compels  her  to  quit  Iha  nest,  and  so  fin 
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iDHt  bnnchea  of  the  forest,  and  chooK  their 
habiuiion  as  remole  as  possible  from  man, 
Bnt  this  species  soon  takes  to  build  in  artiliciiil 
avities  ;  and,  from  the  temptation  of  a  ready 


■ma.  When  fint  (xcluded,  th«  jroung  irs  blind,  their 
ikiD  of  ■  bliu  or  llrid  colour,  Ihinly  coTerod  with  i  hanh 
jMtm  dam.  In  Ihii  tender  statg  thej  tre  long  lad  u- 
lidanslj  bnwdEd  orer  by  the  parent  blrdv,  and  are  fed 
■itli  A  milky  pulp,  ejected  froni  the  crop,  where  (he  food 
undergoes  a  partial  digeitlon,  preporUorp  Id  Ita  being 
fiten  to  them.  Ai  Uiey  gain  slrenglh  and  become 
fl«lgcd,  food  it  more  (reiuenVy  supplied,  and,  con. 
■dlDEntlf ,  froni  Ita  not  remaining  lo  long  in  the  cran  of 
tbeold  l»rd,  in  &  len  and  les>  romminuted  form,  till  at 
length,  fnriaa  to  their  flnallji  quitting  the  neat,  it  ii 
adiniiiiitered  lit  *  >ltt«  hut  litlle  altered  from  that  in 
"hkh  it  1>  finC  swallowed  bf  the  old  bird*. 

Tbe  Ring  Pigeon  breedi  tolce  In  the  year,  riz.  in 
ipring,  and  again  in  autumn,  a  cesation  taking  place 
iliuing  the  gmter  part  of  Jane  and  July,  being  K  period  of 
cotnparatiTe  scarcity,  the  leedji  of  anch  plants  oa  they 
prriidptlly  nibsiat  on  not  having  then  ripened  or  attained 
pcrfediDn.  The  ontumnal  brood,  on  sccoant  at  the  more 
Effbctoal  coaeeaJnierit  of  the  neflla  hy  the  uoir  mutnred 
■nd  thick  roliage  of  the  woods,  is  always  more  abnndiuit 
than  that  of  apriug,  and,  in  fsvonmble  districts,  great  num- 
bers annually  escape.  In  certain  seosona,  the  young  pro- 
duce in  Bntumn  are  subject  to  a  peculiar  disease,  which  des- 
irfys  muy  of  them  eren  after  they  have  quitted  the  nest. 
It  appean  in  the  form  of  large  swellings  or  impostumes, 
upon  the  feet  and  head,  which,  rapidly  iucrciaing,  at 
fengjh  deprivea  them  of  aight  and  the  power  of  perching, 
■ml  they  periih  opou  the  grounil.  einaciatetl  by  hunger 
md  discaae.  This  complaint,  for  mnny  year*  past,  has 
Ikb  obserrrd  in  the  uorthem  districts  of  (he  Itingdoin, 
but  whether  it  prcvaila  to  an  equal  eitent  ia  other  porta, 
fe  haie  had  no  opportnnity  of  ascertaining.  The  flesh 
°f  bath  young  and  dd  ia  of  good  flavour,  that  of  the  latter 
being  hide  iaJferioT  to  the  moor-anine  or  grouie,  which  it 
»  Ihougiii  by  many  to  reiemble  in  taste.  This,  however, 
can  onJy  be  said  m  it,  ao  long  as  the  bird  derives  ita  sup- 
port from  ihs  elulibles,  or  the  produce  of  the  forest;  for 
I*  men  It  a  deficlincy  of  their  food  compels  it  to  resort 
id  the  tundp  field,  the  flesh  beeomes  Imbued  so  thorough' 
iy  with  the  ttrong  flavour  oF  the  plant,  aa  no  longer  to  be 
fit  hr  the  table.  Though  the  Ring  Pigeon  frequently 
approaches   oar    habitations  during  the  breeding  season 


(loi,  and  b  start 
or  noi».     In  th 


Willi 
mpaliei 


lest,  and 


of  the  most  wary  and 

VariDiB  attempta  have  been  made  to  domsalicate  the 
King  Pigeon,  but  bithaito  nithout  success,  fer  although 
Ukjt  n^  be  rendered  very  tame  whea  in  conliiiement, 
(Ley  ihow  no  disposition  to  breed  eien  by  themselves, 
much  kis  with  the  common  pigeon,  and  upou  being  set 
'* ''    '         n  lose  any  little  attachment  they  may  ' 


Uumtelvej  to  theii 
Ti,  ITKod    Pigi 


le  place  in  which  they  wi 


J,  by  most  of  oi 


with  the  rock  pigeon,  the 
"''ginal  stork  of  our  common  pigeon,  or  at  least  had  lis 
hiuoj  B  miied  up  with  the  descrlpliena  of  that  bird, 
a>  to  render  ita  Individuality  and  aperilic  distinction  a 
ntUer  of  coniidermble  doubt.  Briison  appeara  to  have 
been  the  Gnt  who  accurately  pointed  out  the  distinctions 
bitwRn  tba  two,  and  ha  hai  since  been  followed  by 
TemmlnA,  who,  in  his  general  history  of  th*  pigeons, 
uhI  his  euellenl  and  useful  Manual  of  Ornithology,  had 
"  clearly  marked  Eta  distinctive  characters,  and  des- 
cribed ill  habits,  M  lo  render  II  almost   imposiible 


prurision  and  numerotia  aocicly,  easily  submits 
lo  the  tyranny  of  man.  Still,  however,  it 
preseTTes  its  native  colour  for  several  genera- 
lions,  and  becomes  more  variegated  only  in 


a  reiy  tyro  to  confound  or  mistake  th 


like  the  prerionsly  described  ipecica,  it  is  indigenous, 
hot  its  distribution  is  much  more  limited  in  eiteut, 
being  confined  to  the  sonthcm  and  midland  coun(ies  ol 
En^and,  and  lo  such  districts  only  as  are  well  clothed 
with  wood;  for,  possessing  arboreal  habits,  it  is  never 
found  iuhnbiling  those  localities  affected  by  the  (^lumba 
livin  (rock  pigeon,)  such  as  the  caverns  ot  rocka,  ruin- 
ous edifices,  &c.  During  the  spring  and  summer,  it  is 
distributed  in  pairs  throu§iout  the  woods,  where  it  breeds; 
sometimes  in  the  decayed  hollows  of  the  ivy-manllcd 
trunks,  at  others  on  the  forks  or  amidat  the  higher 
branchea  of  the  ticca.  TheueatiasimiLirtothatof  theriiiK 
pigeon,  and  its  two  white  eggs,  though  inferior  in  siie, 
present  the  some  oblong  form.  Two  broods  are  annually 
produced,  the  first  in  apring,  the  second  alter  midsnni- 
mer,  a  period  of  rest  or  recruiting  of  the  vital  forces  tak- 
iog  place  between  the  end  of  May  and  (he  middle  \<f 
July.  As  autumn  advances,  the  variona  broods  begin 
to  congregate,  and  soon  form  flocks  of  great  magnitlide, 
which  continne  assembled  during  the  winter,  and  are 
sometimes  seen  commingled  with  iHxIies  of  their  larger 
congener,  tlie  cushat.  In  parts  of  Fiance,  Germany, 
kingdoms  of  Europe,  It  is  a  migratory 


.pecies. 


a  summer  or  polar 


1.  the  Ik 


oiitlor 


that  of  any  ot 


imidlty  ai 


r  latitudes, 
d.    In  dis- 

FaCchfnlneai  equal  to 

[icuiarly  during  the  ninler 

montns,  wnen  associaceu  in  troops.     Its  food  consists  of 

like  the  ciishil,  when  pressed  by  hunger,  it  frequently 
resorts  to  the  tuniip  liolds  to  devour  the  tender  leaves 
and  tops  of  that  plant.  Its  flesh  hy  Temminck  is  said 
to  be  of  exquisite  flavour,  and  far  superior  to  that  of  the 
ring  pigeon,  but  this  perhaps  may  only  be  at  certain  pe- 
rioda,  and  when  feeding  upon  som«  peculiar  food. 

Near  as  it  approarbes  the  common  pigeuo  In  sin  and 
form, no  mined  breed  that  we  are  awara  of  hasever  been 
obtained  between  them,  although  repeated  attempts  to 
eflecl  an  Inlarcoune  have  been  made.  Thia  in  our 
mind  appears  a  sti 
varieties,  gener.ll, 
have  originated  fr 

the  prod  luxe  of  whii 

we  have  no  doubt  wouiu  prove  u  h  oarren,  or  wnal  are 

generally  termed  mules. 

Tht  Biittor  mid  Rart-  Pi^eaa,  Roekyand  precipi- 
tous cllfla,  particularly  those  of  the  sea-coast  perforated  by 
caverns,  either  originating  In  the  nature  of  the  rock  itself, 
or  worn  and  hollowed  out  by  the  action  of  the  waves,  are  Iho 
appropriate  retreats  of  the  pigeon  in  lis  wild  or  natural 
state.  In  this  condition  it  posiesiea  a  very  eiteiislve 
geographical  distribution   throughout  the  maritime  dii- 


iwn  by  the  nam«  of  Pancy  Pigeons, 
we  and  the  same  stock,  and  not 
r  ipeciei,  as  aome  have  supposed, 
■eucouldilbe  occasionally  obtained 
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pmportion   m  il  remcwes  from  the  ongiiia) 
■implieity  of  it*  colouring  in  the  wood. 

The  dove-houM  pigeon,  as  is  well  known, 
breeds  every  tnonUi ;  but  then  it  ia  neces«wy 


irlcli  of  tho  world,  being  ihundint  !i 

ttkndf  belonging  to  Arrica  uid  Aali,  mo  in  inoi 

Medllornneui,  wbire  it  inrmt  In  lucnidibla  ni 


of  the  Racier 


Upon  our  imn  coM)  It  li  found  whererer  the  nitura  of 
ths  birrier  suits  lU  htblU,  oitandfiig  u  hr  u  the 
OAatjt,  irhera  Low  ducribet  ft  u  the  fnh&hlUnt  of 
■11  Ihelr  nuineram  and  eit«nilTB  cbtbi,  rollring  lo  their 
inmost  rereissi,  and  generally  bsf  ond  ths  iltuitioni  ■•- 
locUd  for  nidi finllHi  bjtiieauks,  guJli,  and  other  aquatic 
ftntl.  It  f>  also  met  with  upon  llis  northern  and  west- 
em  couti  oT  Sutherland,  the  perforaMd  and  catemous 
rocks  Thii-h  f\ri  the  eattem  side  nf  Loch  EriboU, 
and  thoiB  of  (he  limestone  district)  of  Dumea,  furnish- 
ing aultable  places  of  retreat,  and  again  upon  the  eastern 
ruisla  of  Sralland,  it  Is  aeon  about  the  rocky  steeps  of 
Ilie  lala  of  Ban,  and  the  bold  promontory  of  St  AUi's 
Head. 

The  tuppositlon  of  many  of  our  ornithologists  that  this 
and  the  preceding  species  were  Identical,  has  led  lo  con. 
siderabls  confusion  in  their  writinga,  and  produced  a 
miied  aort  of  description  strictly  applicable  to  neither. 
The  dial!  net  Ions,  hooever,  between  the  species,  eren  In 
regard  to  plumage,  are  tuch,  that,  I  f  attended  (o,  no  mistake 
ran  well  arise,  and  11  accompanied  by  a  rorreeponding 
attenUon  to  their  respectlie  habits,  the  difference  be- 
romes  still  more  apparent  and  canrlncing.  In  one  we 
hare  a  hird  the  frequenter  and  inhabitant  of  the  wood*, 
wliera  it  roosts,  breeds,  and  perches  nith  security  anc 
ease  upon  the  trees,  like  the  ring  pigeon  and  other  arbo- 
real species;  in  the  other,  sn  Inhshitintnf  csvea  and  the 
holes  of  nx-ks,  and  which  il  never  ki^own,  under  any  cit^ 
cumstance,  to  atfect  the  forest  or  perch  u 

But  the  rock  or  wild  pigeon  la  belter 
readers  as  the  inhabitant  of  the  piger 

niitalning  colonies  of 
Dims,     in  Ibis  Biau,  wnere  they  enjoy  a  perfect  freedom 
of  action,  and  are  nearly  dependent  upon  their  own  exer. 
tloiii  for  support,  they  can  scarcely  be  called  reclaimed, 
much  less  domesticated.     Man.  indeed,  hi>t  only  taken 
advantage  of  certain  habits  natunj  to  the  Bpedea,  and  by 
the  snbiUtutlon  of  an  artificial  Ibr  a  real  cavern,  to  which 
the  pigeon-liouee  may  be  compared,  has,  without  Th>l 
lug  or  al  least  greatly  Infringing  upon  its  natural  con 
lion,  brought  II  Into  a  kind  of  cotuntary  subjection,  and 
rendered    il   Butnerrlent  to  his  benefit  and  use.     Vast 
numbers  of  young  pigeons  in  Tarioirs  patti  of  the  world 
are  by  this  system  annually  produrwl  and  rendered  i 
able  as  a  wholesome  and  nutritious  food,  as  well 
aoiiree  of  caisldenble  profit  to  the  proprietors  of 


to  supply  it  with  food  when  the  weather  Ii 
severe,  or  toe  fields  are  covered  with  snow. 
Upon  other  oocasions,  it  may  be  left  to  provide 
for  itself,  and  it  generfttly  repays  the  owner 


Various  prKlical  treaUses  upon  the  management  of 
the  dove-cot,  and  other  deUils  connected  with  it,  are 
[ready  before  the  public,  and  lo  them  we  must  refer  our 
laderi  for  further  Injormatioii.  as  the  limited  uature  of 
le  present  work  will  not  admit  of  such  coploua  eilractl 
_i  would  be  neceaasry  to  embrace  all  the  respectJie  de- 
Uils. It  may  net,  however,  be  out  of  place  to  advert 
few  of  the  principal  o^ecta  to  be  cooaidered,  by 
who  contemplate  the  eroclfon  of  a  pigeon-houM  i 
ret  fn  regai-d  lo  the  forni  of  tlie  building.  The 
ipproved  la  that  of  a  ilrrular  Iwver,  as  it  affiirds 
advantages  nol  poaseased  by  the  square,  giving  an  ea^er 
I  to  the  breeding  birds  to  their  nests,  and  • 
IT  facility  of  taking  Uie  yoiuig,  and  inspecting  and 
ng  out  the  holes,  by  means  of  a  ladder  turning  upon 
:>.  Around  the  interior  of  the  tower,  about  three  or 
four  feet  from  the  botlom,  a  heriiontal  ledge  of  eigtit  or 
in  Incliea  In  width  ought  to  project,  lo  order  to  prevent 
lU,  weasele,  and  otiier  vermin,  deslnictlvB  lo  the  eggs 
lid  young,  from  acaling  the  walls  and  entering  the 
,  igeoo-bolea,  and  if  this  ledge  be  covered  on  its  under 
BurficB  with  tin  or  sheet-inHi,  it  will  the  more  eflecUitlly 
>reveiit  the  anlrance  of  luch  intruders.  A  second  ledge 
if  less  width,  and  about  midway  up  In  a  plgeon-hoiue  of 
^onsldenhle  height,  may  also  be  of  advantage,  not  only 
for  additional  escurlty  against  enemies,  but  as  a  resting- 
place  for  the  pigeons  when  Ihey  enter  the  house.  The 
holes  or  nests  are  best  built  in  quincunx  order,  and  not 
directly  over  one  another,  and  they  ought  to  be  suffl- 
'  :ntly  large  to  alIo>r  the  old  birds  to  move  in  them  with 
redom,  and  to  stand  upright,  in  which  posIUim  they 
Tsy.  feed  their  you.ig. 

Frequent  attention  to  the  state  of  (he  holes  fi  neces- 

ry,  arid  they  ought  regularly  lobe  In^cted  and  cleansed 

after  each  great  flight,  that  is,  towards  the  end  of  May, 

and    again    before   winter.     The   dung  accumulated  at 

mltom   of  the  house  iliould  alsi  be  temoved  ereiy 

three  or  four  months,  as  the  rfflurium  which  arises  from 


irge  mass,  i 


d  in 
il  of  the  I 


e  of  fen 


Il  injurlou 

them  making  use  of  li 
point  of  situation,  a  gentle  acclivity,  ciposed  to  the  south, 
and  open  to  the  raj*  of  the  sun,  in  which  the  pigeon  de- 
llshti  to  basil  and  repose,  is  the  most  favounble.  It 
ought  not  to  he  too  far  removed  from  a  plentiful  supply 
of  tvaler,  as  the  pigeon  Is  a  great  and  frequent  drinker; 
neither  too  closely  surrounded  by  trees,  as,  when  near, 
they  interlere  with  the  free  Bgresa  and  Ingres  of  tlis 
birds,  and  are  supposed  to  be  disagreeable  to  them,  from 
the  nolle  they  make  in  winds  and  slonni.  The  pigeon 
being  a  bird  of  a  timid  nature,  and  easily  alarmed,  the 
house  altoiild  stand  at  such  i  distance  from  all  the  other 
offices,  as  not  lo  be  incommoded  by  any  noise  or  move- 
menla  about  them.  From  a  pigeon-house  of  (oler«bte 
dlmemloni,  a  produce  of  many  dozens  of  young  may  annu- 
ally be  procured,  and  that  for  nearly  eight  months  out  of 
the  twelve,  aa  they  an  In  lull  breeding  turn  March  Ull 
the  end  of  May,  and  again  from  AuguK  Ull  the  clos«  ot 
November ;  and  all  that  Is  raquired  to  keep  up  the  breed- 
ing stork,  is  lo  permit  s  limited  .portion  of  the  latter 
hatchings  lo  eacape. 

In  its  natural  state,  the  plumage  of  the  pigeon  Is  as 
follows :— Bill  blackish-brown:  the  nostril  membrane 
red,  sprinkled,  a»  It  were,  vrfth  a  white  powder,  Xhe 
Irides  pale  reddish-orange.  The  head  and  throat  ere 
biulsh-gray.  The  sides  of  the  neck  and  upper  part  of 
(he  breast  are  dark  lavender-purple,  glossed  with  shades 
of  green  and  purplish-red.  Tlie  lower  part  of  die  breast 
and  abdomen  are  bluish-gray.    The  upper  mandlUv  aitd 
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for  its  protection.  Tbe  pigeon  lays  two  white 
ifggfl,  which  most  usually  produce  young  ones 
of  different  sexes.  For  the  laying  of  each 
egg,  it  is  necessary  to  have  a  particular  eon. 

viBg-corertB  are  blii**gimy.  Tfa^  greater  corerts  and 
seoooduies  are  bamMl  with  biack,  and  ibrm  two  broad 
and  distinct  ban  acroa  the  closed  wings,  llie  lower 
part  of  the  back  is  white;  the  rump  and  tail-coverts 
bluish-gray.  The  tail  Is  of  a  deep  gray,  with  a  broad 
bladi  bar  at  the  end .  The  legs  and  feet  are  pale  purplish- 
red.  When  dosed,  the  wings  reach  within  half  an  inch 
of  tbe  end  of  the  tail. 

It  is  under  this  species  that  we  include  not  only  the 
rommon  pigeon,  or  inhabitant  of  the  dore-cot,  but  all 
those  oomerous  Tarieties,  or,  as  they  are  frequently 
teraisd,  racea  of  domesticated  pigeons,  so  highly  prised, 
aijd  fostersd  with  such  care  and  attention  by  the  amateur 
breeder  or  pigeon  fancier ;  for,  however  diversified  their 
fonns,  colour,  or  peculiarity  of  liabtt  may  be,  we  con. 
sider  them  all  as  having  originated  from  a  few  accidental 
Ttrieties  of  the  common  pigeon,  and  not  from  any  cross 
nf  that  bird  with  other  Bpedes,  no  signs  or  marks  what- 
ever of  such  being  apparent  in  any  of  the  numerous 
virieties  known  to  us. 

Tkt  Jacobhu  Pigeon.    This  curious  variety,  which, 


as  transmitting  to  its  posterity  a  form  precisely  simihu*, 
with  all  the  peculiar  characters  undiminished,  cones 
under  the  designation,  among  pigeon  fanciers,  of  a  pure 
or  permanent  race,  is  distinguished  by  a  remarkable  ruff 
or  trill  of  raised  feathers, which,  commencing  behind  the 
liead,  and  prooeeding  down  the  neck  and  breast,  form  a 
kind  of  hood,  not  unlike  that  worn  by  a  monk  ;  and  from 
iu  resemblance  to  which  it  has  obuined  Its  Gallic  triyiai 
name  of  Nonmain  capucin.  In  size  it  is  one  of  the 
smallest  <^  the  domestic  pigeons,  but  its  form  is  light 
and  elegant.  The  bill  is  veiy  short;  the  eyes  surrounded 
with  a  moderate  circle  of  naked  red  skin.  The  legs 
are  nnpJumed.  The  head,  the  wings,  and  the  tail,  ara 
always  white.  I'he  usual  colour  of  the  hood  is  reddish, 
brown,  with  iridescent  tints.  The  mantle,  the  wing- 
covertoy  and  the  breast,  aro  reddish-brown.  It  is  also 
sometimes  seen  with  tbe  manUe  and  wing-coverts  of  a 
very  deep  red,  notted  with  black.  AnotlMr  variety,  of 
a  uniform  pale  lawn.colour,  Is  not  uufrequeut;  but  that 
most  highly  prized  is  entirely  of  a  pure  and  glossy  white. 
It  is  a  very  productive  species,  and,  having  iu  flight 
considerably  impeded  by  the  sise  and  form  of  its  hooded 
pile,  keeps  much  at  home,  and  is  well  adapted  for  the 
sviary  or  other  buildings  where  pigeons  are  kept  con- 
fined. 

The  Coiiared  Turtk,  From  a  very  remote  period  this 
■pedes  i4>pears  to  have  been  domesticated,  or  rather 
l(«pt  fai  that  state  of  captivity  in  which  it  is  reUined  at 
the  present  day;  for  there  is  every  nason  to  suppose 
that  tbe  turtle  dove  adverted  to  in  Holy  Writ  may  be 
retonred  to  the  same  bird,  as  it  is  still  abundant  iu  Egypt 
snd  other  parts  of  tbe  Kabt,  where  it  is  fostered  and  cul- 
tivated with  care,  and  it  Is  certain  that  many  of  the  re- 
ivetentatlens  in  the  works  of  ancient  art,  where  the  dove 
figwss  88  the  emUem  of  tendemess  and  afTection,  or 
vbere  H  la  depicted  as  the  appropriate  attendant  of 


grees  with  the  male  ;  and  the  eeg  is  usually 
depoeited  in  the  afternoon.  When  the  eggs 
are  thus  laid,  tbe  female ,  in  the  space  of  fif* 
teen  days,  not  including  the  three  days  dur- 

Venus,  aro  accurate  delineations  of  Me  Collared  or  domes- 
tic Turtle.     This  bird  does  not  appear  to  be  susceptible 


of  that  attachment  to  its  home  or  place  ef  birth,  for 
which  the  common  or  Dove-cot  Pigeon  Is  remarkable, 
and  which  peculiar  quality  renders  U»t  species  so  service- 
able to  man.  On  the  contrary,  like  Its  congener  the 
common  or  wikl  European  turtle  {Tmrtmr communiSf)  it 
cannot  be  left  to  range  at  perfect  liberty,  without  the 
danger  of  its  flying  away  to  return  no  more,  and  must 
therefore  be  kept  constantly  confined  either  in  cages  or 
in  ariaries  adapted  for  tlie  purpose.  In  this  state  of 
captivity.  If  properly  attended  to,  it  breeds  with  facility, 
sometimes  producing  as  many  as  eight  broods  within  the 
year ;  but,  being  a  native  ol  warm  climates,  and  very 
Impatient  of  cold,  it  is  seldom  i^tivated  to  the  same 
extent  in  this  country  as  it  is  in  those  where  the  tern, 
perature  is  better  adapted  to  its  constitution.  The  male 
shows  great  tendemess  and  aflbetion  to  his  mate,  and  is 
constantly  by  her  side,  soothing  her  with  caresses,  or 
paying  his  court  by  soft  cooing  notes,  and  that  peculiar 
cry  so  expressive  of  laughter,  and  from  which  it  takes  its 
specific  name.  In  its  wikl  or  natural  state,  it  is  found 
in  various  parte  of  Africa,  and  we  have  by  us  specimens 
from  the  southern  part  of  that  continent,  a  description 
of  which,  as  varying  in  depth  and  intensity  of  colour 
from  the  domestic  variety,  is  here  subjoined.  The  length 
is  about  ten  inches.  The  chin  is  whitish ;  from  the  cor- 
nera  of  the  mouth  to  the  eyes,  is  a  narrow  streak  of  black. 
The  forehead  is  pale  bleish-gny;  tbe  crown  darker ;  the 
cheeks,  neck,  breast,  and  belly  gray,  tinged  with  vine, 
ceous  or  pale  purpllsh-red  ;  (he  hind  neck  with  a  deml> 
collar  of  black,  some  of  the  siAe  feathers  composing  it 
being  tipped  with  white.  The  baek  scapulars  and  rump 
are  of  a  pale  clove-brown,  with  a  greeniUi  tinge.  The 
margins  of  the  wings,  the  grsaSer  coverts,  and  other  wing- 
coverte,  are  blue-gray.  The  grsaler  quills  are  hair-brown, 
delicately  edged  with  grayish-white.  The  tail  Is  slightly 
rounded,  the  two  middle  feathen  entirely  clove-brown, 
the  remainder  on  each  side  with  the  basal  half  black,  the 
tips  bluish«gray,  except  those  of  the  two  outermost,  which 
are  white.  The  vent  and  under  tail-coverte  are  white ; 
the  legs  and  feet  grey;  the  Inner  toe  a  liUle  longer  than 
the  outer.  In  Its  natural  state,  It  inhabits  the  woods, 
where  It  breedib  making  a  nest  similar  to  that  of  the 
common  turtle,  and  Uys  two  white  eggs.  It  seeks  lu 
food  In  the  open  grounds,  and  subsisto  upon  grein,  grass, 
seeds,  pulse,  &c.  It  is  easily  distinguished,  and  tbe 
place  of  its  retreat  soon  discovered  by  its  cooing-notes, 
one  of  which  we  have  already  steted  to  resemble  tlie 
human  laugh. 

A  mixed  breed  is  sometimes  obtained  between  this 
species  and  the  common  wild  turtle,  but  the  progeny  are 
invariably  mules,  and  Incapable  of  fuither  Increase,^ 
fact  that  has  been  established  by  many  carefid  and  oh^ 
repeated  experimanto,  and  one  which  affords  a  strong 
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ing  which  she  is  employed  in  laying,  conlinQes 
to  hatch,  relieved  at  intervals  bj  the  male. 
The  turns  are  usually  regulated  with  great 
exactness.  Prom  three  or  four  o'clock  in  (he 
evening  till  nine  the  next  day,  the  female 
continues  to  sit;  she  is  then  relieved  by  the 
male,  who  takes  his  piece  Irom  ten  till  three, 
while  his  mate  is  feeding  abroad.  In  this 
manner  they  sit  alternately  till  the  young  are 
excluded.  If,  during  this  term,  the  female 
delays  to  return  at  the  expected  time,  the 
male  follows,  and  drives  her  to  the  nest ;  and 
should  he  in  his  turn  he  dilatory,  she  retaliates 
with  equal  severity. 

The  young  ones,  when  hatched,  require  no 
food  for  the  three  first  days,  only  wanting  lo 
be  kept  warm,  which  is  an  employment  the 
female  takes  entirely  upon  herself.  During 
this  period,  she  never  stirs  out,  except  for  a 
few  minutes  to  lake  a  little  food.  From  this 
they  are  fed  for  eight  or  ten  days  with  corn 
or  grain  of  different  kinds,  which  Ihe  old  ones 
gather  in  the  fields,  and  keep  treasured  up  in 
their  crops,  from  whence  they  throw  it  up 
again  into  the  mouths  of  their  young  ones,  who 
very  greedily  demand  it. 

As  this  method  of  feeding  the  young  from 
the  crop  is  different  in  birds  of  the  pigeon- 
kind  from  all  others,  it  demands  a  more  de- 
tailed explanation.  Of  all  birds,  for  its  size, 
the  pigeon  has  the  largest  crop,  which  is  also 
made  in  a  manner  quite  peculiar  to  the  kind. 
In  (wo  of  these  that  were  dissected  by  a 
member  of  the  Royal  Academy  of  Sciences, 

Ihe  reiull  of  a  mfiture  o!  iiBennt  speries. 

Tit    Ftm^inaut  Ground  Dove.     This  diminulivF 


ipecfea,  ohlch  m\j  msuures  about  sti  incfavt  and  a 
quirter  in  length,  ii  prttlf  widely  distributed  Uiroughout 
Brazil,  Partgui}',  uid  oLher  districts  of  South  America. 
It  lirai  in  the  open  grounds,  but  gener&llf  near  to  the 
coofinei  at  woods,  as  it  rooiti  and  breeds  upou  tJia  loirer 
bushes  of  undenrood,  but  never  upon  ths  l»rger  trees,  or 
fa  from  Ibe  ground.  It  is  generally  olKorred  in  piilrs, 
aometiniea  In  families  of  four  or  sii,  biit  never  essociateil 
in  large  flocks.  It  appears  to  be  ol  a  lame  dispoaition, 
as  it  Is  sean  coaitantly  about  the  ccnlines  oF  the  hduses 
or  In  (ha  fiirm-yards,  and  readily  admits  of  ik  near  sp- 
proach.  WSgler  ohserres,  that,  in  Europe,  it  is  easily 
kept  and  propagated  In  Iha  aiiary.  It  is  active  upon 
Ihe  ground,  and  fecda  upon  the  smaller  cerealia,  berries, 
&e.  (For  the  malarials  of  this  Note,  we  are  Indebted  lo 
Mr  Selby's  Toliime  on  Pigoons,  in  Ihe  Natunllil's 
Library,  Edinburgh,  1S35.) 


it  was  found  that  if  the  anatomist  blew  air 
info  the  wind-pipe,  it  distended  the  crop  or 
gullet  to  a  prodigious  size.  This  was  the 
more  extraordinary,  as  there  seemed  to  be  no 
communication  whatever  between  these  two 
receptacles;  as  Ihe  conduit  by  which  we 
breathe,  as  every  one  knows,  leads  lo  a  very 
differt^nt  receptacle  from  that  where  we  put 
our  food.  By  what  apertures  the  air  blown 
into  the  lungs  of  the  pigeon  makes  its  way 
into  the  crop,  is  unknown ;  but  nothing  js 
more  certain  than  that  these  birds  have  a 
power  of  filling  the  crop  with  air;  and  some 
of  them,  which  are  called  croppert,  distend  it 
in  such  a  manner,  that  the  bird's  breast  seems 
bigger  than  ils  body.  The  peculiar  mechan- 
iam  of  ibis  pari  is  not  well  known;  but  the 
necessity  for  it  in  these  animals  is  pretty  ob- 
vious. The  pigeon,  as  we  all  know,  lives 
entirely  upon  grain  and  water:  these  are 
mixed  together  in  the  crop ;  and  in  Ihe  ordi- 
nary way  are  digested  in  proportion  as  the 
birds  lays  in  its  provision.  Bui  lo  feed  its 
young,  which  are  very  voracious,  it  is  neces- 
sary to  lay  in  a  store  greater  than  ordinary 
and  to  give  the  food  a  kind  of  half  macera- 
tion, to  suit  their  tender  appetites.  The  heat 
of  the  bird's  body,  assisted  by  air,  and  numc 
reus  glands  separating  a  milky  fluid,  are  the 
most  necessary  instruments  for  Ibis  operation : 
but,  in  proportion  as  the  food  macerates,  it 
begins  (0  swell  also;  and  the  crop  roust,  of 
consequence,  be  considenibly  dilated.  Still, 
however,  the  air  which  is  contained  in  it 
gives  the  bird  a  power  of  contracting  it  at 
pleasure ;  for  if  it  were  filled  with  more  solid 
substances,  the  bird  could  have  no  power  to 
compress  it  But  this  is  not  ihe  case,  the 
bird  can  compress  its  crop  at  pleasure;  end 
driving  out  the  air,  can  Ihua  drive  out  the 
food  also,  which  is  forced  up  the  gullet,  like 
a  pellet  from  a  pop-gun.  The  young  ones, 
open-mouthed,  receive  this  tribute  of  affection, 
thus  fed  three  times  a-day.  In  feed. 
ing,  the  male  usually  supplies  the  young 
female,  while  the  old  female  supplies  the 
young  of  Ihe  opposite  sex.  The  food  with 
which  they  are  supplied,  is  more  macerated 
at  the  beginning  ;  but  as  they  grow  older, 
the  parents  give  it  less  preparation,  and  at 
last  drive  them  out  to  shift  for  themselves. 
VVhen  well  fed,  however,  the  old  ones  do  not 
for  Ihe  total  dismission  of  thei: 


-  young  ; 

^  nest  are  to  be  found  young 
almost  fit  fur  flight,  and  eggs  hatching 


but 

at  the 

The  fidelity  of  the  lurtle-dovo  is  proverbial, 
and  makes  the  usual  comparison  of  »ueh  poets 
as  are  content  lo  repeat  what  others  have  said 
belbre  them  ;  but  the  pigeon  of  the  dove- 
house  is  not  so  faithful ;  and  having  been 
subjected   to  man,  it  puts  on  licentiousneu 
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among  its  other  domestic  habits.  Two  males 
are  often  seen  quarrelling  for  the  same  mis- 
tress; and  when  the  female  admits  the  ad- 
dresses  of  a  new  gallant,  her  old  companion 
seems  to  bear  the  contempt  with  some  marks 
of  displeasure,  abstaining  from  her  company ; 
or  if  he  approaches,  it  is  only  to  chastise  her. 
There  have  been  instances  when  two  males, 
being  displeased  with  their  respective  mates, 
have  thought  proper  to  make  an  exchange, 
and  have  lived  in  great  harmony  with  their 
new  companions. 

So  great  is  the  produce  of  this  bird  in  its 
domestic  state,  that  near  fifteen  thousand  may, 
in  the  space  of  four  years,  be  produced  from 
a  single  pair.  But  the  stock-dove  seldom 
breeds  above  twice  a  year ;  for  when  the 
winter  months  come,  the  whole  employment 
of  the  fond  couple  is  rather  for  self- preserva- 
tion, than  transmitting  a  posterity.  They 
seem,  however,  to  have  a  stronger  attachment 
to  their  young  than  those  who  are  found  to 
breed  so  often ;  whether  it  be  that  instinct 
acts  more  powerfully  upon  them  in  their  state 
of  nature,  or  that  tlieir  affections  are  less  di. 
vided  by  the  multiplicity  of  claims. 

It  is  from  a  species  of  these,  therefore,  that 
those  pigeons  which  are  called  Carriers,  and 
are  used  to  convey  letters,  are  produced.  These 
are  easily  distinguished  from  all  others  by 
their  eycSf  which  are  compassed  about  with 
a  broad  circle  of  naked  white  skin,  and  by 
being  of  a  dark  blue  or  blackish  colour,  ft 
is  from  their  attachment  to  their  native  place, 
and  particularly  where  they  have  brought  up 
their  young,  that  these  birds  are  employed  in 
several  countries  as  the  most  expeditious  car- 
riers. They  are  first  brought  from  the  pUce 
where  they  were  bred,  and  whither  it  is  in- 
tended to  send  them  back  with  information. 
The  letter  is  tied  under  the  bird's  wing,  and 
it  is  then  let  loose  to  return.  The  little  ani- 
mal  no  sooner  finds  itself  at  liberty,  than  its 
passion  for  its  native  spot  directs  all  its  mo- 
tions. It  is  seen,  upon  these  occasions,  fly- 
ing directly  into  the  clouds  to  an  amazing 
height;  and  then,  with  the  greatest  certainty 
and  exactness,  directing  itself,  by  some  sur- 
prising instinct,  towards  home,  which  lies 
sometimes  at  many  miles  distance,  bringing 
its  message  to  those  to  whom  it  is  directed. 
By  what  marks  they  discover  the  place,  by 
what  chart  they  are  guided  in  the  right  way, 
is  to  us  utterly  unknown ;  certain  it  is,  that 
in  the  space  of  an  hour  and  a  half  they  per- 
form a  journey  of  forty  miles;  which  is  a 
degree  of  despatch  three  times  greater  than 
the  fleetest  quadruped  can  perform.  These 
birds  are  not  brought  up  at  present  with  as 
much  care  as  formerly,  when  they  were  sent 
from  goTemors  in  a  besieged  city  to  generals 
that  were  coming  to  relieve  it  without ;  when 


thev  were  sent  from  princes  to  their  subjects 
with  the  tidings  of  some  fortunate  event ;  or 
from  lovers  to  their  mistresses  with  expres- 
sions of  their  passion.  The  only  use  we  now 
see  made  of  them  is  to  be  let  fly  at  Tyburti, 
when  the  cart  is  drawn  away  ;  pretty  much 
as  when  some  ancient  hero  was  to  be  interred, 
an  eagle  was  let  ofi*  from  the  funeral  pile,  to 
complete  his  apotheosis.' 

'  The  Carrier  Pigeon  is  larger  than  the  ordinary 
pigeon,  being  fifteen  inches  in  length  from  the  bill  to 
the  taii,  and  weighing  about  twenty  ounces.  It  is  gener- 
ally black  or  dan,  and  occasionally  blue  or  blue  piebald, 
and  has  a  very  large  cere  banging  down  by  the  sides  of 
its  bill,  like  the  male  turkey.  The  speetes  is  supposed 
to  have  been  indigenous  to  Persia,  though  it  is  now  to 
be  found  in  many  other  countries.  The  instinct  which 
has  rendered  the  carrier  pigeon  so  serviceable,  is  one 
manifested,  under  various  modifications,  by  many  other 
animals — an  instinct  by  which  the  creature,  if  it  be- 
comes attached  to  any  place  as  a  home,  as  a  scene  of 
habitual  gratification,  or  as  the  place  where  it  has  re- 
cently brought  forth  young,  is  able  to  find  its  way  thither 
from  any  distance  to  which  it  may  have  been  removed, 
if  no  physical  obstructions  of  an  absolutely  insurmount. 
able  character  should  intervene.  Though  the  carrier 
pigeon  is  naturally  prompted  to  revert  to  the  place  of  its 
ordinary  residence,  man  has  adopted  various  precau- 
tionary measures  in  order  to  make  its  return  on  particular 
occasions  more  certain.  A  male  and  female  are  usually 
kept  together  and  treated  well ;  and  one  of  these,  when 
taken  elsewhere,  is  supposed  to  have  the  greater  induce- 
ment to  come  bock.  It  is  even  considered  necessary  by 
some  that  the  bird  should  have  left  eggs  in  the  process 
of  incubation,  or  unfledged  young  ones,  at  home,  in  order 
to  make  the  return  certain ;  but  probably  these  are 
superfluous  precautions.  It  is  obvious  that  the  carrier 
pigeon  can  only  be  put  to  use  In  conformity  with  some 
contemplated  plan,  for  which  the  proper  preparations 
hare  been  made.  It  must  have  been  taken  from  a  place 
to  which  it  is  wished  that  it  should  return,  and  it  must, 
at  the  moment  when  its  senrices  ai*e  wanted,  be  tern, 
porarily  at  the  place  from  which  the  intelligence  is  to 
be  conveyed.  It  is  usually  taken  to  that  place  hood, 
winked,  or  in  a  covered  basket:  the  instinct  by  which 
it  finds  its  way  back  upon  its  own  wings,  must  of  course 
be  independent  of  all  knowledge  of  the  intermediate  loca- 
lities. When  the  moment  for  employing  it  has  arrived, 
the  individual  requiring  its  services  writes  a  small  billet 
upon  thin  paper,  which  is  placed  lengthwise  under  the 
wing,  and  fastened  by  a  pin  to  one  of  the  feathers,  with 
some  precautions  to  prevent  the  pin  from  pricking,  and 
the  paper  from  filling  with  air,  so  as  to  retard  and  weary 
the  bird.  On  being  released,  the  carrier  ascends  to  a 
great  height,  takes  one  or  two  turns  in  the  air,  and  then 
commences  its  forward  career.  According  to  one  ac- 
count, it  can  fly  a  thousand  parasangs,  or  about  2700 
English  miles,  in  a  day;  hot  several  experimenU  of  re- 
cent date  seem  to  concur  in  establishing  forty  miles  in 
the  hour,  or  about  a  thousand  a-day,  as  tlie  average 
flight.  This  last  computation,  we  may  remark,  gives 
inferior  results  to  some  which  have  been  ascertained  in 
reference  to  other  birds.  The  common  swift  has  been 
known  to  fly  sixty,  and  the  wild  duck  ninety,  miles  in 
an  hour.  A  swallow  was  once  found  to  traverse  twenty 
miles  in  thirteen  minutes. 

Allusions  to  carrier  pigeons  are  very  frequent  in  the 
ancient  classic  writers,  and  in  the  Arabic  poets.  Ana- 
creon  infornM  us  that  he  held  a  correspondence  with  his 
lorely  Bathillus  by  means  of  a  dove.  It  is  related  by 
^lian,  that  Taurosthenes,  a  victor  in  the  Olympic 
games,  dispatched  a  pigeon  stained  with  purple,  to  an- 
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The  varieties  of  the  tame  pigeon  are  ao 
aiimerouSy  that  it  would  be  a  vain  attempt  to 
mention  them  :  so  much  is  the  figure  and 
colour  of  this  bird  under  human  control,  that 
pigeon- fanciers,  by  coupling  a  male  and  fe- 
male of  diiTerent  sorts,  can  breed  them,  as 
they  express  it,  to  a  feather.      From  hence 

iioiince  his  triumph  to  his  &tfaer,  then  residing  In  the 
island  of  iEgina.    Pliny  also  narrates  that  a  correspond- 
ence by  means  of  pigeons  was  carried  on,  during  the 
siege  of  Modena,  betvreen  Decimus  Brutus  and  Hirtius. 
"  Of  what  aTail,"  says  he,  "  were  sentinels,  circumval. 
lationSy  or  nets  obstructing  the  rivers,  when  intelligence 
could  be  conveyed  by  aerial  messengers  ?"     In  the 
crusades,  the  practice  was  tried  by  the  besieged  inhabi- 
tants of  Tyre,  but  with  less  success.     The  besiegers 
had  observed  pigeons  frequently  hovering  over  the  city^ 
aud  began  to  suspect  that  these  birds  were  messengers. 
Having  contrived  to  seise  one,  they  loaded  it  with  false 
intelligence,  in  consequence  of  which  they  obtained  pos- 
session of  the  place.     A  regular  system  of  posting  by 
means  of  carrier  pigeons  was  established  in  the  twelfth 
i;entury  by  the  Sultan  Noureddin  Mahmood.     It  was 
afterwards  improved  and  extended,  and  continued  till 
Bagdad  fall  into  the  hands  of  the  Mongols  in  1258.    Sir 
John  Mandeville,  who  traYelled  in  the  fourteenth  cen. 
tury,  alludes  to  such  a  system  as  practised  by  the  Turkish 
government.     It  was  described  at   a  somewhat  later 
period  as  being  carried  on  by  means  of  lofty  towers, 
erected  at  the  distance  of  about  thirty  miles  asunder,  and 
provided  with  a  proper  nnmber   of  pigeons.     Sentinels 
kept  watch  in  these  towers,  to  receive  the  birds,  and 
transmit  the  intelligence  which  they  had  brought  by 
others.   The  notice  was  inscribed  on  a  thin  slip  of  p^er, 
enclosed  in  a  gold  box  of  small  dimensions,  and  as  thin 
as  the  paper  itself  suspended  to  the  necic  of  the  bird ; 
the  hour  of  arrival  and  departure  was  marked  at  each 
successive  tower,  and,  fer  greater  security,  a  duplicate 
was  always  dispatched  two  hours  after  the  first.     No 
such   regular  system  now  exists  in  the  Turkish  do- 
minions,  but  carrier  pigeons  are  still  much  used  there. 
In  Aleppo,  during  the  last   century,  carrier  pigeons 
were  in  constant  employment  for  the  purpose  of  ac- 
quainting  the  merchants  with  the  arrival  of  their  vessels 
at  Scandaroon.     The  impatience  of  the  animal  to  see 
its  young  was  here  taken  advantage  of.  ss  an  additional 
stimulus  to  procure  its  quick  return.   They  would  travel 
from  Alexandretta  in   ten  hours,   and   from  Bagdad 
(thirty  days'  journey)  in  two  days.     From  Scandaroon, 
which  was  distant  forty  leagues,  they  required  only  firom 
two  hours  and  a  half  to  four  hours.     An  anecdote  is 
related  of  an  Aleppo  merchant,  who,  having  acciden- 
tally killed  one  of  these  feathered  messengers,  was  the 
first  to  learn  that  a  scarcity  of  galls  prevailed  in  Eng- 
laud,  and,  profiting  by  the  intelligence,  made  a  speedy 
transaction,  by  which  he  gained  ten  thousand  crowns. 
Towards  the  end  of  the  last  century,  the  employment  of 
pigeons  from  Alexandretta  and  Bagdad  was  laid  sside, 
on  account  of  the  frequent  destru(^on  of  them  by  the 
Curd  robbers.    The  practice    was  more  recently  in 
vogue  among  the  Dutch  merdiants,  for  the  purpose  of 
anticipating  the  ordinary  means  of  conveyance  in  the 
receipt  of  stock  intelligence,  by  which  they  often  real- 
ised considerable  sums.     For  this  reason,  there  is  no 
European   country,  besides  Turkey,  in  which  carrier 
pigeons  are  so  numerous  as  in  Holland  and  Belgium. 
Two  inferior  varieties,  called  the  dragoon  and  the  horse- 
man, have  also  been  cultivated  to  a  considerable  exteni 
in   England,  but  chiefly  for    the   gratification    of  the 
national  propensity  to  betting,  or  as  a  department  of 
sport. 

On  the  11th  of  July  1 819,  a  great  experiment  was 


we  have  the  various  names  of  croppers^  car* 
tiers,  jacobi/uSf  powtersy  runts f  turbits :  all  birds 
that  at  first  might  have  accidentally  varied 
from  the  stock -dove;  and  then,  by  having 
these  varieties  still  heightened  by  food,  cli. 
mate,  and  pairing,  different  species  have  been 
produced.*     But  there  are  many  species  of 

performed  with  these  animals  between  London  and 
Antwerp.  Thirty-two  pigeons,  with  the  word  Ant- 
werp marked  on  their  wings,  and  which  had  been 
reared  in  that  city,  were  let  loose  in  London  at  sevt- n 
o'clock  in  the  morning,  after  having  their  wings  counter- 
marked  with  the  name  of  the  British  metropolis.  The 
same  day,  towards  noon,  one  arrived  at  home,  and  ob- 
tained tlie  first  prize;  a  quarter  of  an  hour  alter, 
another  arrived,  and  gained  the  second  prize.  The  fol- 
lowing day,  twelve  othei*s  arrived,  maidng  fourteen  in 
all.  Of  the  fate  of  the  rest  no  record  has  come  under 
our  notice.  In  July  18^,  another  experiment  was 
made,  in  consequence  of  wagers  laid  at  Maestricfat  be- 
tween some  merchants  there,  that  pigeons  taken  to 
London  would,  when  let  loose,  return  in  six  hours. 
Forty-two  pigeons  were  brought  to  London,  and  after 
being  property  marked,  were  thrown  up  at  twenty-six 
minutes  past  eight  in  the  morning.  If  any  one  of  tho 
number  had  arrived  at  Maestricht  within  six  hours,  the 
principal  wager,  which  was  for  ten  thousand  guilder?, 
would  have  been  gained;  but,  in  cwisequence,  it  was 
supposed,  of  a  heavy  rain,  the  first  did  not  arrive  till  six 
tiours  and  a  qinurter  from  the  time  when  it  left  London, 
having,  nerertfaeless,  travelled  at  the  rat«  el  forty-fivu 
miles  an  hour,  assuming  that  the  journey  was  performed 
in  a  straight  line.  The  second  arrived  in  seven  hours, 
the  third  in  seven  hours  and  t«n  minutes,  the  fourth  in 
seven  hours  and  a  half,  and,  in  four  days,  more  than 
twenty  had  reached  Maestricht. 

^  Of  the  eammon  domesHcaied  pigeon  there  ars  now 
innumerahle  breeds,  all  less  or  more  diflering  from  each 
other,  and  known  by  the  name  of  fancy  pigeons.     The 
eastern  suburbs  of  .Lontdon,  wo  believe.  Is  the  chief  seat 
of  this  extravagant  frncy^pigeon  cultivation,  which  has 
been  reduced  to  as  regular  a  branch  of  science  as  that 
of  crossing  the  breeds  of  horses,  sheep,  or  oxen.     The 
individual  who  there  carry  on  the  trade  of  pigeon  rear- 
ing and  dealing,  are  able,  by  their  skill  and  experience, 
to  produce   an  animal  coloured  exactly  to  a  feather. 
Certain  forms,  qualities,  and  cdours  of  birds,  are  ao« 
cordingly  esteemed,  while  the  smallest  departure  from 
the  esUblished  fashion  in  any  of  these  points  renders  the 
pigeons  valueless  to  the  fancier.    Inasmuch  as  a  single 
streak  of  yeUow,  though  only  the  thickness  of  a  hair,  iti 
a  certain  kind  of  tulip,  will  rednoe  Its  price  from  twenty 
guineas  to  haIf4H:rown,  so  will  a  single  improperiy 
Golourad  iea(her  in   the   tail  of  a  particular.  Idiid  of 
pigeon  low^  its  value  in  the  same  proportion.      The 
leading  varieties  of  fancy  pigeons  are   known  by  the 
names  of  the  English  pouter,  the  Dutch  cropper,  the 
horseman,  the  unloper,  the  dragoon,  the  tumbler,  the 
Le^om  and  Spanish  runt,  the  trumpeter,  the  nun,  th« 
fan-tail,  and  the  capuchin.    The  peculiarities  of  some 
of  these  breeds  are  very  odd.  The  tumbler,  for  instance, 
derii'es  its  name  from  a  practice  of  tumbling  in  the  air 
while  on  the  wing.      Instead  of  pursuing  a  steady 
straightforward  flight,  it  turns  over,  or  casts  somersets 
backward,  whirling  round  heels  over  head  as  expertly 
as  a  first-rate  ropch-dancer  dees  when  he  makes  the  back 
spring.     The  fan-tail  derives  its  name  from  the  circum- 
stance of  its  having  a  remarkably  broad  tail,  which  it 
has  the  power  of  spreading  out  like  the  tall  of  a  turkey- 
cock.      The  prime  quality  of  the  bird  consisis  in  Its 
ability  to  make  its  tail  touch  Rs  head,  and  snnrouBd  it 
with  a  wide  glory  of  feathers.    If  it  cannot  do  this,  it  is 
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the  wild  pigeon,  which,  though  bearing  a 
strong  aflBnity  to  the  stock-dove,  are,  never- 
thelessy  sufficiently  different  from  it  to  deserve 
a  distinct  description.— The  ring-dove  is  of 
this  number;  a  good  deal  larger  than  the 
former ;  and  building  its  nest  with  a  few  dry 
sticks,  in  the  boughs  of  trees.  This  seems  a 
bird  much  fonder  of  its  native  freedom  than 
the  former;  and  attempts  have  been  fre- 
quently made  to  render  it  domestic ;  but  they 
have  hitherto  proved  fruitless,  for  though  their 
eggs  have  been  hatched  by  the  tame  pigeon 
in  a  dove-house,  yet,  as  soon  as  they  could 
fly,  they  always  betook  themselves  to  the 
woods  where  they  were  first  produced.  In 
the  beginning  of  winter  these  assemble  in 
great  flocks  in  the  woods,  and  leave  off  coo- 
ing ;  nor  do  they  resume  this  note  of  court- 
ship till  the  beginning  of  March,  when  the 


TalueleiB  to  the  fancier,  no  matter  hotr  excellent  are  its 
otiier  properties.  The  En^sb  pouter,  which  is  a  cron 
between  a  honemao  and  a  cropper,  possesses  the  .re- 
mariudtle  property  of  blowing  out  its  breast  or  crop  to 
fiueh  an  extent  that  it  rises  to  a  level  with  its  beak,  and 
the  bird  appears  to  look  over  the  top  of  an  inflated 
bladder.  This  monstrosity  is  highly  esteemed,  and, 
according  to  the  rules  laid  down  by  the  fanc]E,  it  ought 
to  be  laige  and  circular,  rising  behind  the  neck,  so  as  to 
cover  and  mo  off  at  the  shoulders.  There  is  a  pre- 
cise point  beyond  which  the  pouting  must  not  be  car- 
ried ;  for  if  the  inflation  goes  too  far,  it  upsets  the  bird, 
and  causes  it  to  tumble  backward ;  and,  therefore,  to 
bring  the  pouting  to  the  utmost  pitch  to  which  equili- 
hriom  will  be  preserved,  is  reckoned  a  matter  of  first 
importance. 


genial  season,  by  supplying  them  with  food, 
renews  their  desires. 

The  turtle-dove  is  a  smaller,  but  a  much 
shyer  bird,  than  any  of  the  former.  It  may 
easily  be  distinguished  from  the  rest  by  the 
iris  of  the  eve,  which  is  of  a  fine  yellow,  and 
by  a  beautiful  crimson  circle  that  encompasses 
the  eye.lids.  The  fidelity  of  these  birds  is 
noted ;  and  a  pair  being  put  in  a  cage,  if  one 
dies  the  other  will  not  survive  it  The  tur- 
tle-dove is  a  bird  of  passage,  and  few,  or  none, 
remain  in  our  northern  climates  in  winter. 
They  fly  in  flocks  when  they  come  to  breed 
here  in  summer,  and  delight  in  open,  moun- 
tainous, sandy  countries.  But  they  build 
their  nests  in  the  midst  of  woods,  ana  choose 
the  most  retired  situations  for  incubation. 
They  feed  upon  all  sorts  of  grain,  but  are 
fondest  of  millet  seed. 

To  this  short  list  might  be  added  a  long 
catalogue  of  foreign  pigeons,  of  which  we 
know  little  more  than  the  plumage  and  the 
names.  Indeed,  the  variety  of  their  plumage 
is  as  beautiful,  as  the  names  by  which  they 
are  known  are  harsh  and  dissonant  The 
ocotzimtzcany  for  instance,  is  one  of  the  most 
splendid  tenants  of  the  Mexican  forests ;  but 
few,  I  believe,  would  desire  to  learn  the 
name,  only  to  be  informed  that  it  is  covered 
with  purple,  green,  and  yellow  plumage.  To 
describe  such  birds,  the  historian  s  pen  is  not 
half  such  a  useful  implement  as  the  painter's 
pencil 
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OF  BIRDS  OF  THE  SPARROW  KIND. 


CHAP.  I. 

OF  BIRDS  OF  THE  8FABBOW  KIND. 

Stiu.  descending  from  the  larger  to  the  smaller, 
we  come  to  birds  of  the  sparrow  kind ;  or  that 
class  of  beautiful  little  animals  that,  being 
less  than  the  pigeon,  go  on  diminishing  till 
we  arrive  at  the  humming-bird,  the  smallest 
of  the  feathered  creation. 

The  birds  which  compose  this  class  chiefly 
live  in  the  neighbourhood  of  man,  and  are  his 
greatest  favourites.  The  falcon  may  be  more 
esteemed,  and  the  turkey  more  useful;  but 
these  he  considers  as  servants,  not  as  friends; 
as  animals  reclaimed  merely  to  supply  him 
with  some  of  the  conveniences  of  Ufe:  but 
these  little  painted  songsters  have  his  afiec- 
tions,  as  well  from  their  beauty  as  their  me- 
lody;  it  is  this  delightful  class  that  fill  his 
groves  with  harmony,  and  lift  his  heart  to 
sympathize  with  their  raptures.  All  the 
other  classes  are  either  mute  or  screaming ;  it 
is  this  diminutive  tribe  only  that  have  voices 
equal  to  the  beauty  of  their  figures ;  equally 
adapted  to  rejoice  man,  and  delight  eacn 
other. 

As  they  are  the  favourites  of  man,  so  they 
are  chiefly  seen  near  him.  All  the  great 
birds  dread  his  vicinity,  and  keep  to  the  thick- 
est  darkness  of  the  forest,  or  the  brow  of  the 
most  craggy  precipice :  but  these  seldom  re- 
sort  to  the  thicker  parts  of  the  wood;  they 
keep  near  its  edges,  in  the  neighbourhood  of 
cultivated  fields,  in  the  hedge-rows  of  farm- 
grounds,  and  even  in  the  yard,  mixing  with 
the  poultry. 

It  must  be  owned,  indeed,  that  their  living 
near  man  is  not  a  society  of  affection  on  their 
part,  as  they  approach  inhabited  grounds 
merely  because  their  chief  provision  is  to  be 
found  there.     In  the  depth  of  the  desert,  or 


the  gloom  of  the  forest,  there  is  no  grain  to  be 
picked  up ;  none  of  those  tender  buds  that  are 
so  grateful  to  their  appetites:  insects  them, 
selves,  that  make  so  great  a  part  of  their  food, 
are  not  found  there  in  abundance ;  their  na- 
tures being  unsuited  to  the  moisture  of  the 
place.  As  we  enter,  therefore,  deeper  into 
uncultivated  woods,  the  silence  becomes  more 
profound;  every  thing  carries  the  look  of 
awful  stillness;  there  are  none  of  those  war- 
blings,  none  of  those  murmurs,  that  awaken 
attention,  as  near  the  habitations  of  men ; 
there  is  nothing  of  that  confused  buzz,  formed 
by  the  united,  though  distant  voices  of  quad- 
rupeds  and  birds ;  but  all  is  profoundly  dead 
and  solemn.  Now  and  then,  indeed,  the  tra- 
veller may  be  roused  from  this  lethargy  of 
life,  by  the  voice  of  a  heron,  or  the  scream  of 
an  eagle ;  but  his  sweet  little  friends  and 
warblers  have  totally  forsaken  him. 

There  is  still  another  reason  for  these  little 
birds  avoiding  the  depths  of  the  forests ;  which 
is,  that  their  most  formidable  enemies  usually 
reside  there.  The  greater  birds,  like  robbers, 
choose  the  most  dreary  solitudes  for  their  re- 
treats ;  and  if  they  do  not  find;  they  make  a 
desert  all  around  them.  The  small  birds  fly 
from  their  tyranny,  and  take  protection  in  the 
vicinity  of  man,  where  they  know  their  more 
unmerciful  foes  will  not  venture  to  pursue 
them. 

All  birds,  even  those  of  passage,  seem  con- 
tent with  a  certain  district  to  provide  food  and 
centre  in.     The  red-breast  or  the  wren  seldom 
leaves  the  field  where  it  has  been  brought  up, 
or  where  its  young  have  been  excluded ;  even 
though  hunted  it  flies  along  the  hedge,  and 
seems  fond  of  the  place  with  an  imprudent 
perseverance.     The  fact  is,  all  these  small 
birds  mark   out   a   territory   to    themselves, 
which  they  will  permit  none  of  their  own 
species  to  remain  in ;  they  guard  their  doini- 
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nions  with  the  most  watchful  resentment ;  and 
we  seldom  find  two  male  tenants  in  the  same 
hedee  together. 

Thu8»  though  fitted  by  Nature  for  the  roost 
wandering  life,  these  Uttle  animals  do  not 
make  such  distant  excursions,  during  the  sea- 
son of  their  stay,  as  the  stag  or  the  leveret. 
Food  seems  to  be  the  only  object  that  puts 
them  in  motion,  and  when  that  is  provided  for 
them  in  sufficient  plenty,  they  never  wander. 
But  as  that  is  seldom  permanent  through  the 
year,  almost  every  bird  is  then  obliged  to 
change  its  abode.  Some  are  called  btrds  of 
pauage^  because  they  are  obliged  to  take  long 
journeys  for  this  purpose  ;  but,  strictly  speak- 
ing, almost  every  other  kind  are  birds  of  pas- 
sage, though  their  migration  may  not  be  to 
places  so  remote.  At  some  particular  season 
of  the  year  all  small  birds  migrate  either  from 
one  country  to  another,  or  from  the  more  in. 
land  provinces  towards  the  shore. 

There  are  several  persons  who  get  a  liveli- 
hood by  watching  the  seasons  when  our  small 
birds  begin  to  migrate  from  one  country  to 
mother,  and  by  taking  them  with  nets  in 
their  passage.  The  birds  are  found  to  fly,  as 
the  bird-catchers  term  it,  chiefly  during  the 
month  of  October,  and  part  of  September  and 
November.  There  is  also  another  flight  in 
March,  which  is  much  less  considerable  than 
that  in  autumn.  Nor  is  it  less  remarkable, 
that  several  of  these  species  of  flight-birds 
make  their  appearance  in  regular  succession. 
The  pippet,  for  instance,  begins  his  flight 
every  year  about  Michaelmas,  when  they  are 
caught  in  greatest  number.  To  this  the  wood- 
lark  succeeds,  and  continues  its  flight  till  to. 
wards  the  middle  of  October ;  other  birds  fol- 
low, but  are  not  so  punctually  periodical ;  the 
greenfinch  does  not  begin  till  the  frost  obliges 
it  to  seek  for  a  change.  These  birds,  during 
tlioee  months,  fly  from  day-break  till  twelve 
noGci ;  and  there  is  afterwards  a  small  flight 
from  two  till  night  Such  are  the  seasons  of 
the  migration  of  the  birds,  which  have  been 
usually  considered  as  stationary,  and  on  these 
occasions  they  are  caught  in  great  abundance, 
as  they  are  on  their  journey.  But  the  same 
arts  used  to  allure  them  upon  other  occasions 
would  be  utterly  fruitless,  as  they  avoid  the 
nets  with  the  most  prudent  circumspection. 
The  autumnal  flight  probably  consists  of  the 
parents  conducting  their  new-fledged  young  to 
those  places  where  there  is  sufficient  provision, 
and  a  proper  temperament  of  the  air  during 
Che  winter  season ;  and  their  return  in  spring 
is  obviously  from  an  attachment  to  the  place 
which  was  found  so  convenient  before  for  the 
poxposes  of  nestling  and  incubation. 

Autumn  is  the  principal  season  when  the 
bird-catcher  employs  his  art  to  catch  these 
wanderers.     His  nets  are   a  most  ingenious 


piece  of  mechanism,  being  generally  twelve 
yards  and  a  half  long,  and  two  yards  and  a 
half  wide,  and  so  contrived  as  from  a  flat  po- 
sition to  rise  on  each  side,  and  clap  over  the 
birds  that  are  decoyed  to  come  between  them. 
The  birds  in  their  passage  are   always  ob- 
served to  fly  against  the  wind ;  hence  there  is 
a  great  contention  among   the  bird-catchers 
which  shall  gain  the  wind  ;  for  example,  if  it  is 
westerly,  the  bird-catcher  who  lays  bis  nets  to 
the  east  is  sure  of  the  most  plentiful  sport,  if 
his  C4ilUbirds  are  good.     For  this  purpose  he 
generally  carries  five  or  six  linnets,  two  gold, 
finches,  two  green-finches,  one  wood-lark,  one 
red-poll,  and  perhaps  a  bull-finch,  a  yellow- 
hammer,  a  tit-lark,  and  an  aberdavine:  these 
are  placed  at  small  distances  from  the  nets  in 
little  cages.     He  has  besides  what  he  calls  his 
fluT'birdSy  which  are  placed  upon  a  movable 
perch,  which  the  bird-catcher  can  raise   at 
pleasure  by  means  of  a  string  ;  and  these  he 
always  lifts  gently  up  and  down  as  the  wild 
bird  approaches.     But  this  is  not  enough  to 
allure  the  wild  bird  down  ;  it  must  be  called 
by  one  of  the  call-birds  in  the  cages ;  and 
these,  by  being  made  to  moult  prematurely  in 
a  warm  cage,  call  louder  and  better  than  those 
that  are  wild  and  at  freedom.     There  even  ap* 
pears  a  malicious  joy  in  these  call-birds  to 
bring  the  wild  ones  into  the  same  state  of 
captivity,  while  at  the  same  time  their  call  is 
louder,  and  their  plumage  brighter,  than  in  a 
state  of  nature.     Nor  is  their  sight  or  hearing 
less  exquisite,  far  exceeding  that  of  the  bird 
catcher;  for  the  instant  the  wild  birds  are 
perceived,  notice  is  given  by  one  to  the  rest  of 
the  calLbirds,  who  all  unite  in  the  same  tu- 
multuous ecstacy  of  pleasure.     The  call-birds 
do  not  sing  upon  these  occasions  as  a  bird 
does  in  a  chamber,  but  incite  the  wild  ones  by 
short  jerks,  which,  when  the  birds  are  gooa, 
may  be  heard  at  a  great  distance.     The  al- 
lurement of  this  call  is  so  great  that  the  wild 
bird  hearing  it,  is  stopped  in  its  most  rapid 
flight ;  and,  if  not  already  acquainted  with  the 
nets,  lights  boldly  within  twenty  yards  per- 
haps of  the  bird-catcher,  and  on  a  spot  which 
it  would  otherwise  have   quite   disregarded. 
This  is  the  opportunity  wished  for,  and  the 
bird-catcher  pulling  a  string,  the  nets  on  each 
side  rise  in  an  instant,  and  clap  directly  down 
on  the  poor  little  unsuspecting  visitant.    Nay, 
it  frequently  happens,  that  if  half  a  flock  only 
are  caught,  the  remaining  half  will  immedi- 
ately  afterwards  light  between  the  nets,  and 
share  the  fate  of  their  companions.     Should 
only  one  bird  escape,  this  unhappy  survivor 
will  also  venture  into  danger  till  it  is  caught; 
such  a  fascinating  power  have  the  call-birds. 

Indeed,  it  is  not  easy  to  account  for  the  na- 
ture of  this  call,  whether  it  be  a  challenge  to 
combat,  an  invitation  to  food,  or  a  prelude  to 
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courtship.  As  (he  call-birds  are  all  tnalesy 
and  as  die  wild  birds  that  attend  to  their  voice 
are  most  frequently  males  also,  it  does  not 
seem  that  love  can  have  any  influence  in  their 
assiduity.  Perhaps  the  wild  females,  in  these 
flights,  attend  to  and  obey  the  call  below,  and 
their  male  companions  of  the  flight  come  down 
to  bear  them  company.  If  this  be  the  case, 
and  that  the  females  have  unfaithfully  led 
their  mates  into  the  nets,  they  are  the  first 
that  are  pimished  for  their  infidelity:  the 
males  are  only  made  captives  for  singing ; 
while  the  females  are  indiscriminately  killed, 
and  sold  to  be  served  up  to  the  tables  of  the 
delicate. 

Whatever  be  the  motives  that  thus  arrest 
a  flock  of  birds  in  their  flight,  whether  they 
be  of  gallantry  or  of  war,  it  is  certain  that  the 
small  birds  are  equally  remarkable  for  both. 
It  is,  perhaps,  the  genial  desire  that  inspires 
the  courage  of  most  animals ;  and  that  being 
greatest  in  the  males,  gives  them  a  greater 
degree  of  valour  than  the  females.  Small 
birds  being  extremely  amorous,  are  remark- 
ably brave.  However  contemptible  these 
little  warriors  are  to  large  creatures,  they  are 
often  but  too  formidable  to  each  other ;  and 
sometimes  fight  till  one  of  them  yields  up  his 
life  with  the  victory.  But  their  contentions 
are  sometimes  of  a  gentler  nature.  Two  male 
birds  shall  strive  in  song  till,  after  a  long 
struggle,  the  loudest  shall  entirely  silence  the 
other.  During  these  contentions,  the  female 
sits  an  attentive  silent  auditor,  and  often  re- 
wards the  loudest  songster  with  her  company 
during* the  season. 

Singing  among  birds  is  almost  universally 
the  prerogative  of  the  male.^  With  them  it  is 
the  reverse  of  what  occurs  in  the  human  kind. 

^  White,  in  his  charming  Natural  History  of  Selbome, 
gives  tlie  following  list  of  the  time  of  9ong  of  British 
soft-billed  birds. 

Woodl&rk,  {jiiauda  arhorea).  In  January,  and  con- 
tiaues  to  sing  through  all  the  summer  and  autumn. 

Song-thrush,  {Turdut  timpUaUer  dichu).  In  Febru- 
ary, and  on  to  August;  resume  their  song  in  Autumn. 

Wren,  {Pauw  tntglodyten).  All  the  year,  hard  frost 
excepted. 

Red.breast,  {Rubecula).     Ditto. 

Hedge^parrow,  {Curuca),  Early  in  February,  to 
July  the  10th. 

Yellow-hammer,  {Emberixajlava),  Early  in  Febru- 
ary, and  on  through  July  to  August  the  21st. 

Skylark,  (Alauda  vulgarU),  In  February,  and  on  to 
October. 

Swallow,  {Hirundo  domettica).  From  April  to  Sep- 
tember. 

Biack.cap,  (AtricapiUa),  Beginning  of  April,  to 
July  i3tb. 

Titlark,  (yiiauda  praiorum).  From  middle  of  April, 
to  July  !6tb. 

Blackbird,  (Merula  vulgaris).  Sometimes  in  Febru- 
ary and  March,  and  so  on  to  July  the  23rd  ;  re-assumes 
in  autumn. 

White-throat,  {Fieedula  qfinii).  In  April,  and  to 
July  23. 


Among  the  feathered  tribe,  the  heaviest  carps 
of  life  fall  to  the  lot  of  the  female.  Hers  is 
the  fatigue  of  incubation,  and  to  her  devolves 
the  principal  fatigue  of  nursing  the  helpless 
brood.  To  alleviate  these  fatigues,  and  to 
support  her  under  them ,  Nature  oas  given  the 

Goldfinch,  {Carduelis),  April,  and  through  to  Sep- 
tember 16. 

Greenfinch,  {Chlorii).     On  to  July  and  August  Snd. 

Less  reed-sparrow,  {Ptuter  arundinacetu  minor,) 
May,  on  to  beginning  of  July. 

Common  linnet,  {lAnmria  mUgarU),  ^eeds  and 
whistles  on  till  August ;  re-assumes  its  note  when  Htk&y 
begin  to  congregate,  in  October,  and  again  early  before 
the  flocks  separate. 

BiHU  that  ceate  to  bo  in  fuU  song,  and  are  utuaiiy 
nlent  at  or  b^ore  Midsummer : — 

Middle  wVlow-iirnnf  {JHeguhu  nvn  crietatus).  Middle 
of  June ;  begins  in  April. 

RedsUrt,  (RuticUla),     Ditto ;  begins  in  May. 

Chaffinch,  {FHngUla),  Beginning  of  June,  sings 
first  in  February. 

Nightingale,  {Lutdnia).  Middle  of  June;  sings 
first  in  April. 

Birds  that  sing  for  a  short  Hme,  and  very  early  in 
the  spring : — 

Missel-bird,  {Turdus  viscivorus),  January  the  Snd, 
1770,  in  February.  Is  called  in  Hampshire  and  Sussex 
the  storm-cock,  because  its  song  is  supposed  to  forebode 
windy,  wet  weather.   Is  the  largest  singing  bird  we  have. 

Great  titmouse,  or  ox-eye,  {Fringillago).  In  Febru« 
ary,  March,  and  April ;  re-assumes  for  a  short  time  in 
September. 

Birds  that  have  somewhat  ^  a  note  or  song^  and  yet 
are  hardly  to  be  called  singing  birds  ;— 

Golden-crowned  wren,  (JRegulus  crisiatus).  Its  note 
as  minute  as  its  person ;  frequents  tops  of  high  oaks  and 
firs:  the  smallest  British  bird. 

Marsh  titmouse,  {Parus  Palustris).  Haunts  great 
woods ;  two  harsh,  sharp  notes. 

Small  willow.wren,  {JUgulus  non  eristaius).  Sings 
in  March,  and  on  to  September. 

Largest  willow- wren.  Cantat  voce  siridula  locusta  ; 
from  end  of  April  to  August. 

Grasshopper  lark,  {Alauda  minima  voce  hcustse). 
Chirps  all  night,  from  the  middle  of  April  to  the  end  of 
July. 

Marten,  {Hirundo  agrestis).  All  the  breeding  time; 
from  May  to  September. 

Bullfinch,  {Pyrrhula), 

Bunting,  {EmberiMo  alba).  From  the  end  of  Janu. 
ary  to  July. 

Birds  that  sing  as  theyjly  are  but  few  : — 

Skylark,  (Alauda  vulgaris).  Rising,  suspended,  and 
falling. 

Titlark,  {jtlauda  pratorum).  In  its  descent;  also 
sitting  on  trees,  and  walking  on  the  ground. 

Woodlairk,  {uilauda  arborea).  Suspended;  in  hut 
summer  nights  all  night  long. 

Blackbird,  {Merula),     Sometimes  from  bush  to  bush. 

White-throat,  {Ficedula  ajinis).  Uses,  when  sing- 
ing on  the  wing,  odd  jerks  and  gesticulations. 

Swallow,  (Jlirundo  domesticel),  lu  soft,  sunny  wea« 
ther. 

Wron,  {Passer  troglodytes).  Sometimes  from  bush 
to  bush. 

Birds  that  breed  most  early  in  these  parts : — 

Raven,  (Corvus),     Hatches  in  February  and  March. 

Song-thrush,  {Turdus).     In  March. 

Blackbird,  {Merula).     In  Mareh. 

Rook,  {ComiM  frugilega).  Builds  in  the  beginning 
of  March. 

Woodlark,  {Aiauda  arborea).     Hatches  in  April. 
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song  to  the  male.  This  serves  as  a  note  of 
blandishment  at  first  to  attract  her  affections  ; 
it  senres  as  a  note  to  delight  her  during  the 
time  of  her  incubation  ;  but  it  serves  still 
farther  as  a  note  of  security,  to  assure  her  that 

Ringdore,  {Palwnbu*  iorqtuUus).  Lays  ia  the  be* 
ginning  of  April. 

To  this  list  we  may  add  the  following  beautiful  pas- 
sage on  the  voices  of  bifds,  by  a  brother  naturalist,  Mr 
Knapp. 

We  note  birds  in  genei-al  more  from  their  voices  than 
their  plumage ;  for  the  carols  of  spring  may  be  heard 
involuntarily,  but  to  obserre  the  form  and  decoration  of 
these  creatures  requires  an  attention  not  alwa)rs  given. 
Yet  we  have  some  native  birds  beautifully  and  con- 
spicuously feathered;  the  goldfinch,  the  chaffinch,  the 
wagtails,  are  all  eminently  adorned,  and  the  fine  grada- 
tions of  sober  browns  in  several  others  are  very  pleasing. 
Those  sweet  sounds,  called  the  song  of  birds,  proceed 
only  from  the  male ;  and  with  a  few  exceptions,  only 
during  the  season  of  incubation.  Hence  the  compara- 
tive quietness  of  our  summer  months,  when  this  care  is 
over,  except  from  accidental  causes,  where  a  second 
nest  is  formed;  few  of  our  birds  bringing  up  more  than 
one  brood  in  the  season.  The  red-breast,  blackbird, 
and  thrush,  in  mild  winters,  may  continually  be  heard, 
and  form  exceptions  to  the  general  procedure  of  our 
British  birds;  and  we  have  one  little  bird,  the  woodlark 
ifllauda  arhorea),  that,  in  the  early  parts  of  the  autum- 
nal montlw,  delights  us  with  its  harmony,  and  its  carols 
may  be  heard  in  the  air  commonly  during  the  calm 
sunny  mornings  of  this  season.  They  have  a  softness 
and  quietness,  perfectly  in  unison  with  the  sober,  almost 
melancholy  stiUness  of  the  hour.  The  skylark  also  sings 
now,  and  its  song  is  very  sweet,  full  of  harmony,  cheer- 
ful as  the  blue  sky  and  gladdening  beam  in  which  it 
circles  and  sports,  and  known  and  admired  by  all ;  but 
the  voice  of  the  woodlark  is  local  —  not  so  generally 
heanJ — ^from  its  softness,  must  almost  be  listeneid  for,  to 
be  distinguished,  and  has  not  any  pretensions  to  the 
hilarity  of  the  former.  This  little  bird  sings  likewise  in 
the  spring ;  but  at  that  season,  the  contending  songsters 
of  the  grove,  and  the  variety  of  sound  proceeding  from 
every  thing  that  has  utterance,  confuse  and  almost  render 
inaudible  the  placid  voice  of  the  woodlark.  It  delights 
to  fix  its  residence  near  little  groves  and  copses,  or  quiet 
pastures,  and  is  a  very  unobtrusive  bird,  not  uniting  in 
companies,  but  associating  in  its  own  little  family-parties 
only,  feeding  in  the  woodlands  on  seeds  and  insects. 
Upon  the  approach  of  man,  it  crouches  close  to  the 
ground,  then  suddenly  darts  away,  as  if  for  a  distant 
flight,  but  settles  again  almost  immediately.  This  lark 
will  often  continue  its  song,  circle  in  the  air,  a  scarcely 
visible  speck,  by  the  hour  together ;  and  the  vast  dis- 
tance from  which  its  voice  reaches  us  in  a  calm  day  is 
almost  incredible.  In  the  scale  of  comparison,  it  stands 
immediately  below  the  nightingale  in  melody  and  plain- 
tiveness ;  but  compass  of  voice  is  given  to  the  linnet,  a 
bird  of  very  inferior  powers.  The  strength  of  the  lar3mx 
and  of  the  muscles  of  the  throat  in  birds  is  infinitely 
greater  than  in  the  human  race.  The  loudest  shout  of 
the  peasant  is  but  a  feeble  cry,  compared  with  that  of 
the  golden- eyed  duck,  the  wild  goose,  or  eren  this  lark. 
The  sweet  song  of  this  poor  little  bird,  with  a  fate  like 
that  of  the  nightingale,  renders  it  an  object  of  capture 
and  confinement,  which  few  of  them  comparatively  sur- 
vive. I  have  known  our  country  bird-catchers  take 
them  by  a  very  simple  but  effectual  method.  Watching 
them  to  the  ground,  the  wings  of  a  hawk,  or  of  the 
brown  owl  stretched  out,  are  drawn  against  the  current 
of  air  by  a  string,  as  a  paper  kite,  and  made  to  flutter 
and  vibrate  like  a  kestrel  over  the  place  where  the  wood- 
lark has  lodged ;  which  so  intimidates  the  bird,  that  it 


no  danger  threatens  to  molest  her.  The  male^ 
while  his  mate  is  hatching,  sits  upon  some 
neighbouring  tree,  continuing  at  once  to 
watch  and  to  sing.  While  his  voice  is  heard, 
the  female  rests  in  confident  security;  and,  as 

remains  crouching  and  motionless  as  a  stone  on  the 
ground ;  a  hand  net  is  brought  over  it,  and  it  is  caught. 
From  various  little  scrape  of  intelligence  scattered 
through  the  sacred  and  ancient  writings,  it  appears  cer. 
tain,  as  it  was  reasonable  to  conclude,  that  the  notes  now 
used  by  birds,  and  the  voices  of  animals,  are  the  same 
as  uttered  by  their  earliest  progenitors.  The  language 
of  man,  without  any  reference  to  the  confusion  accom- 
plished at  Babel,  has  been  broken  into  innumerable 
dialects,  created  or  compounded  as  his  wants  occurred, 
or  his  ideas  prompted ;  or  obtained  by  intercourse  with 
others,  as  mental  enlargement  or  novelty  necessitated 
new  words  to  express  new  sentiments.  Could  we  find 
a  people  from  Japan  or  the  Pole,  whoee  prv^ess  in  mind 
has  been  stationary,  without  increase  of  idea,  from 
national  prejudice  or  impossibility  of  communication 
with  others,  we  probably  should  find  little  or  no  altera- 
tion in  the  original  language  of  that  people ;  so,  by 
analogy  of  reasoning,  the  animal  having  no .  idea  to 
prompt,  no  new  want  to  express,  no  converse  with 
others,  (for  a  note  caught  and  uttered  merely  is  like  a 
boy  mocking  the  cuckoo,)  so  no  new  language  is  ac- 
quired. With  civilized  man,  every  thing  is  progres- 
sive ,*  with  animals,  where  there  is  no  mind,  all  is 
stationary.  Even  the  voice  of  one  species  of  birds, 
except  in  particular  cases,  seems  not  to  be  attended  to 
by  another  species.  That  peculiar  call  of  the  female 
cuckoo,  which  assembles  so  many  contending  lovers,  and 
all  the  various  amatorial  and  caressing  language  of 
others,  excites  no  influence  generally,  that  I  am  aware 
of ;  with  all  but  the  individual  spedes  it  is  a  dialect 
unknown.  I  know  but  one  note  which  animals  make 
use  of,  that  seems  of  universal  comprehension,  and  this 
is  the  signal  of  danger.  The  instant  that  it  is  uttered, 
we  hear  the  whole  flock,  though  composed  of  various 
species,  repeat  a  separate  moan,  and  away  they  all 
scuttle  into  the  bushes  for  safety.  The  reiterated 
"twink  twink"  of  the  chaflinch  is  Icnown  by  every 
little  bird  as  information  of  some  prowling  cat  or  weasel. 
Some  give  the  maternal  hush  to  their  young,  and  mount 
to  inquire  into  the  jeopardy  announced.  The  wren, 
that  tells  of  perils  from  the  hedge,  soon  collects  about 
her  all  the  various  inquisitive  species  within  hearing,  to 
survey  and  ascertain  the  object,  and  add  their  separate 
fears.  The  swallow,  that  shrieking  darts  in  devious 
flight  through  the  air  when  a  hawk  appears,  not  only 
calls  up  all  Uie  hirundines  of  the  village,  but  is  instantly 
understood  by  eveiy  finch  and  sparrow,  and  its  warning 
attended  to.  As  nature,  in  all  her  ordinations,  had  a 
fixed  design  and  foreknowledge,  it  may  be  that  each 
species  had  a  separate  voice  assigned  it,  that  each  might 
continue  as  created,  distinct- and  unmixed:  and  the  very 
few  deviations  and  admixtures  that  have  taken  place, 
considering  the  lapse  of  time,  association,  and  oppor- 
tunity,  united  vrith  the  prohibition  of  continuing  acci- 
dental deviations,  are  very  remarkable,  and  indicate  a 
cause  and  original  motive.  That  some  of  the  notes  of 
birds  are  as  language  designed  to  convey  a  meaning,  is 
obvious  from  the  very  diflbrent  sounds  uttered  by  these 
creatures  at  particular  periods:  the  spring  voices  become 
changed  as  summer  advances,  and  the  requirements  of 
the  early  season  have  ceased ;  the  summer  excitements, 
monitions,  informations,  are  not  needed  in  autumn,  and 
the  notes  conveying  such  intelligences  are  no  longer 
heard.  The  periodical  calls  of  animals,  croaking  of 
frogs,  &c.  afford  the  same  reasons  for  concluding  tliat 
the  sound  of  their  voices  by  elevation,  depre^ion,  or 
modulation,  conveys  intelligence  equivalent  to  an  uttered 
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the  poet  expresses  it,  appears  most  blessed  when 
most  unseen :  bnt  if  any  appearance  of  danger 
offers  to  intrude,  the  male,  that  a  moment 
before  was  so  loud  and  sportive,  stops  all  of  a 
sudden  ;  and  this  is  a  most  certain  signal  to 
his  mate  to  provide  for  her  own  security. 

The  nest  of  little  birds  seems  to  be  of  a  more 
delicate  contrivance  than  that  of  the  larger 

sentence.    The  voices  of  birds  seem  applicable,  in  most 
instances,  to  the  immediate  necessities  of  their  con- 
dition: such  as  the  sexual  call,  the  invitation  to  unite 
when  dispersed,  the  moan  of  danger,  the  shriek  of  alarm, 
the  notice  of  food.     But  there  are  other  notes,  the  de. 
signs  and  motives  of  which  are  not  so  obvious.    One  sex 
only  is  gifted  with  the  power  of  singing,  for  the  purpose, 
as  BufTon  supposed,  of  cheering  his  mate  during  the 
period  of  incubation ;  but  this  idea,  gallant  as  it  is,  has 
such  slight  foundation  in  probability,  that  it  needs  no 
confutation:  and  after  all,  perhaps,  we  must  conclude, 
that  listened  to,  admired,  and  pleasing,  as  the  voices  of 
many  birds  are,  either  for  their  intrinsic  melody,  or 
from  association,  we  are  uuoeitain  what  thev  express,  or 
the  object  of  their  song.     The  singing  of  most  birds 
seems  entirely  a  spontaneous  effusion  produced  by  no 
exertion,  or  occasioning  oo  lassitude  in  muscle,  or  re- 
laxation of  the  parts  of  action.    In  certain  seasons  and 
weather,  the  nightingale  sings  all  day,  and  most  part  of 
the  night;  and  we  never  observe  that  the  powers  of  song 
are  weaker,  or  that  the  notes  become  harsh  and  untun- 
able,  after  all  these  hours  of  practice.   The  song-thnish, 
in  a  mild,  moist  April,  will  commence  his  tune  early 
in  the  morning,  pipe  unceasingly  through  the  day,  yet, 
at  the  close  of  eve,  when  he  retires  to  rest,  there  is  no 
obvious  decay  of  his  musical  powers,  or  any  sensible 
effort  required  to  continue  his  harmony  to  the  last. 
Birds  of  one  species  sing  in  general  very  like  each  other, 
with  di0erent  degrees  of  execution.      Some  coimtries 
may  produce  finer  songsters,  but  without  great  varia- 
tion in  the  notes.   In  the  thrush,  however,  it  is  remark- 
able, that  there  seems  to  be  no  regular  notes,  each  in- 
dividual piping  a  voluntary  of  his  own.     Their  voices 
may  always  be  distinguished  amid  the  choristers  of  the 
copse,  yet  some  one  performer  will  more  particularly 
engage  attention  by  a  peculiar  modulation  or  tune  ;  and 
should  several  stations  of  these  birds  be  visited  in  the 
same  morning,  few  or  none  probably  will  be  found  to 
preserve  the  same  round  of  notes  ;  whatever  is  uttered 
seeming  the  effusion  of  the  moment.     At  times  a  strain 
will  break  out  perfectly  unlike  any  preceding  utterance, 
and  we  may  wait  a  long  time  without  notidng  any  re- 
petition  of  it.     During  one  spring,  an  individual  song- 
thrush  frequenting  a  favourite  copse,  after  a  certain 
round  of  tune,  trilled  out  most  regularly  some  notes  that 
conveyed  so  clearly  the  words,  Isdy-bird  1    lady-bird ! 
that  every  one  remarlced  the  resemblance.  He  survived 
the  winter,  and  in  the  ensuing  season,  the  lady-bird  1 
lady-bird !  was  still  the  burden  of  our  evening  song ;  it 
then  ceased,  and  we  never  heard  this  pretty  modulation 
more.     Though  merely  an  occasional  strain,  yet  I  have 
noticed  it  elsewhere— it  thus  appearing  to  be  a  &vourite 
utterance.    Harsh,  strained,  and  tense,  as  the  notes  of 
this  bird  are,  yet  they  are  pleasing  from  their  variety. 
The  voice  «Mf  the  blackbird  is  infinitely  more  mellow, 
but  has  much  less  variety,  compass  or  execution:  and 
he  too  commences  his  carols  with  the  morning  li^t, 
persevering  from  hour  to  hour  without  eflbrt,  or  any 
sensible  faltering  of  voice.     The  cuckoo  wearies  us 
throughout  some  long  May  morning  with  the  unceasing 
monotony  of  its  song,  and  though  there  are  others  as 
vociferous,  yet  it  Is  the  only  bird  I  know  that  seems  to 
sufier  from  the  use  of  the  organs  of  voice.     Little  exer- 
tion as  the  few  notes  it  makes  use  of  seem  to  require^  i 


kinds.^  As  the  volume  of  their  bodies  is 
smaller,  the  materials  of  which  their  nests  are 
composed  are  generally  warmer.  It  is  easy 
to  conceive  that  small  things  keep  heat  a 
shorter  time  than  those  that  are  large.  The 
^gS^»  therefore,  of  small  birds  require  a  place 
of  more  constant  warmth  than  those  of  great 
ones,  as  being  liable  to  cool  more  quickly ; 
and  accordingly  their  nests  are  built  warmer 
and  deeper,  lined  on  the  inside  with  softer 
substances,  and  guarded  above  with  a  better 
covering.  But  it  sometimes  happens  that  the 
little  architects  are  disturbed  in  their  opera- 
tions, and  then  they  are  obliged  to  make  a 
nest,  not  such  as  they  wish,  but  such  as  they 
can.  The  bird  whose  nest  has  been  robbed 
several  times,  builds  up  her  last  in  a  very 
slovenly  manner,  conscious  that,  from  the  near 
approach  of  winter,  she  must  not  take  time  to 
give  her  habitation  every  possible  advantage 
it  is  capable  of  receiving.  When  the  nest 
is  finished,  nothing  can  exceed  the  cunning 
which  the  male  and  female  employ  to  conceal 
it  If  it  is  built  in  bushes,  the  pliant  branches 
are  so  disposed  as  to  hide  it  entirely  from  the 
view ;  if  it  be  built  among  moss,  nothing  out- 
wardly appears  to  show  that  there  is  a  habi- 
tation within.  It  is  always  built  near  those 
places  where  food  is  found  in  greatest  abun- 
dance ;  and  they  take  care  never  to  go  in  or 
out  while  there  is  any  one  in  sight  The 
greater  birds  continue  from  their  nest  for  some 
time,  as  their  eggs  take  no  damage  in  their 
absence;  but  the  little  birds  are  assiduous 
while  they  sit,  and  the  nest  is  always  occu- 
pied by  the  male  when  the  female  is  obliged 
to  seek  for  sustenance. 

The  first  food  of  all  birds  of  the  sparrow 
kind  is  worms  and  insects.  Even  the  sparrow 
and  the  goldfinch,  that  when  adult  feed  only 
upon  grain,  have  both  been  fed  upon  insects 
while  in  the  nest  The  young  ones,  for  some 
time  after  their  exclusion  from  the  shell,  re- 
quire no  food ;  but  the  parent  soon  finds,  by 
their  chirping  and  gaping,  that  they  begin  to 
feel  the  approaches  of  hunger,  and  mes  to 
provide  them  a  plentiful  supply.  In  her 
absence  they  continue  to  lie  close  together, 
and  cherish  each  other  by  their  mutual  warmth. 

yet,  by  the  middle  or  end  of  June,  it  loses  its  utterance, 
becomes  hoarse,  and  ceases  from  any  further  essay  of  it. 
The  croaking  of  the  nightingale  in  June,  or  the  end  of 
May,  is  not  apparently  occasioned  by  the  loss  of  voice, 
but  a  change  of  note,  a  change  of  object ;  his  song  ceases 
when  his  mate  has  hatched  her  brood ;  vigilance,  anxiety, 
caution,  now  succeed  to  harmony,  and  his  croak  is  the 
hosh,  the  warning  of  danger  or  suspicion  to  the  infant 
charge  and  the  mother  bird. 

^  Neiti.^-^On  this  subject  we  may  refer  here  gener- 
ally to  Professor  Rennie's  work  on  the  AiThitecture  of 
Birds,  published  in  the  Library  of  Entertaining  Know, 
ledge,  to  which  we  have  been  already  indebted  in  the 
course  of  our  notes. 
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During  this  intenral  also  they  preserve  a  per« 
feet  siieQce,  uttering  not  the  slightest  note, 
till  the  parent  returns.  Her  arrival  is  always 
announced  by  a  chirrup,  which  they  perfectly 
understand,  and  which  they  answer  all  to- 
gether, each  petitioning  for  its  portion.  The 
parent  distributes  a  supply  to  each  by  turns, 
cautiously  avoiding  to  gorge  them,  but  to  give 
them  often,  though  little  at  a  time.  The 
wren  will  in  this  manner  feed  seventeen  or 
eighteen  young  ones  without  passing  over  one 
of  thera. 

Such  is  the  manner  in  which  these  birds 
bring  forth  and  hatch  their  young  ;  but  it  re- 
mains  to  usher  them  from  the  nest  into  life, 
and  this  tbey  very  assiduously  perform.  When 
they  are  fully  fledged,  and  fitted  for  short 
flights,  the  old  ones,  if  the  weather  be  fair, 
lead  them  a  few  yards  from  the  nest,  and  then 
compel  them  to  return.  For  two  or  three 
succeeding  days  they  are  led  out  in  the  same 
manner,  but  each  day  to  seek  more  distant 
adventures.  When  it  is  perceived  that  they 
can  fly,  and  shift  for  themselves,  then  the 
parents  forsake  them  for  ever,  and  pay  them 
no  more  attention  than  they  do  to  other  birds 
in  the  same  flock.  Indeed,  it  would  seem 
among  these  little  animals  that,  from  the 
moment  their  young  are  set  out,  all  future 
connection  ceases  between  the  male  and  female ; 
they  go  separate  ways,  each  to  provide  for 
itself  during  the  rigours  of  winter;  and,  at 
the  approach  of  spring,  each  seeks  for  a  new 
associate. 

In  general,  birds,  when  they  come  to  pair 
in  the  spring,  associate  with  those  of  their 
own  age  and  place  of  abode.  Their  strength 
or  courage  is  generally  in  proportion  to  their 
aze :  the  oldest  females  first  feel  the  accesses 
of  desire,  and  the  oldest  males  are  the  boldest 
to  drive  off  all  younger  pretenders.  Those 
next  in  courage  and  desire  become  pretenders, 
till  they  are  almost  all  provided  in  turn.  The 
youngest  come  last;  as,  in  fact,  they  are  the 
latest  in  their  inclinations.  But  still  there  are 
several,  both  males  and  females,  that  remain 
unprovided  for ;  either  not  happening  to  meet 
with  each  other,  or  at  least  not  during  the 
genial  interval.  Whether  these  mix  with 
small  birds  of  a  different  species,  is  a  doubt 
which  naturalists  have  not  been  able  thorough- 
ly to  rojiolve.  Addison,  in  some  beautiful 
Latin  lines,  inserted  in  the  Spectator,  is  en- 
tirely of  opinion  that  birds  observe  a  strict 
chastity  of  manners,  and  never  admit  the 
caresses  of  a  different  tribe. 

"Chaste  are  tiieir  instineta,  ftjthful  to  their  fire, 
No  foreign  bemoty  tempta  to  AUae  desire : 
The  snow-white  vesture,  and  the  glittering  crown. 
The  sitaple  plumage,  or  the  glossy  down. 
Prompt  not  their  love.    The  patriot  bird  punuee 
His  weQ  acquainted  tinta,  and  kindred  hues : 


Henee  thro'  their  tribea  no  mix'd  polluted  flame. 
No  monster  .breed  to  marie  the  groves  with  shame  t 
But  the  chaste  blackbird,  to  its  partner  true, 
a  hink's  black  alone  is  BeMitjr'a  fiav'rite  hue : 
The  nightingale,  with  mutual  passion  bless  d 
Sings  to  its  mate,  and  nightly  charms  the  nest 
While  the  dark  owl,  to  court  his  partner  flies. 
And  owns  his  oflbpring  la  their  yellow  eyes.*' 

But  whatever  may  be  the  poet's  opinion, 
the  probability  is  against  this  fidelity  among 
the  smaller  tenants  of  the  grove.  The  great 
birds  are  much  more  true  to  their  species  than 
these ;  and,  of  consequence,  the  varieties  among 
them  are  more  few.  Of  the  ostrich,  the  casso- 
wary,  and  the  eagle,  there  are  but  few  species ; 
and  no  arts  that  man  can  use  could  probably 
induce  them  to  mix  with  each  other. 

But  it  is  otherwise  with  the  small  birds  we 
are  describing  ;  it  requires  very  little  trouble 
to  make  a  species  between  a  goldfinch  and  a 
canary-bird,  between  a  linnet  and  a  lark. 
They  breed  frequently  together ;  and  produce 
a  race,  not  like  the  mules  among  quadrupeds, 
incapable  of  breeding  again  ;  for  this  motley 
mixture  are  as  fruitful  as  their  parents.  What 
is  so  easily  done  by  art,  very  probably  hap^ 
pens  in  a  state  of  nature ;  and  when  the  male 
cannot  find  a  mate  of  his  own  species  he  flies 
to  one  of  another,  that,  like  him»  has  been  left 
out  in  pairing.  This,  some  historians  think , 
may  have  given  rise  to  the  great  variety  of 
small  birds  that  are  seen  among  us  ;  some  un- 
common mixture  might  first  have  formed  a 
new  species,  and  this  might  have  been  coiu 
tinued  down,  by  birds  of  this  species  choosing 
to  breed  together. 

Whether  the  great  variety  of  our  small 
birds  may  have  arisen  from  this  source  cannot 
now  be  ascertained ;  but  certain  it  is  that  they 
resemble  each  other  very  strongly,  not  only  in 
their  form  and  plumage,  but  also  in  their 
appetites  and  manner  of  living.  The  gold, 
finch,  the  linnet,  and  the  yellow-hammer, 
though  obviously  of  different  species,  yet  lead 
a  very  similar  life  ;  being  equally  an  active, 
lively,  salacious  tribe,  that  subsist  by  petty 
thefts  upon  the  labours  of  mankind,  and  repay 
them  with  a  song.  Their  nests  bear  a 
similitude ;  and  they  are  all  about  the  same 
time  in  hatching  their  voung,  which  is  usually 
fifteen  days.  Were  I,  therefore,  to  describe 
the  manners  of  these  with  the  same  minute^ 
ness  that  I  have  done  the  greater  birds,  I 
should  only  present  the  reader  with  a  repeti- 
tion of  the  same  accounts ;  animated  neither 
by  novelty  nor  information.  Instead,  there- 
fore,  of  specifying  each  sort,  I  will  throw  them 
into  groups  ;  uniting  those  together  that  prac 
tise  the  same  manners,  or  that  are  remarkable 
for  similar  qualifications. 

Willoughby  has  divided  all  the  smaller 
birds  into  those  that  have  slender  bills,  and 
those  that  have  short  and  thick  bills.     Those 
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witb  slender  bills,  ohiefly  live  upon  insects  ; 
those  with  short  strong  bills,  live  mostly  upon 
fruits  and  grain.  Among  alendei-billed  birds 
be  enumerates  the  thrush,  the  blackbird,  the 
field.fare,  the  starling,  the  lark,  the  titmouse, 
the  water- wag  tail,  the  nightingale,  the  red 
start,  the  robin -red  breast,  the  becca6eo,  the 
stone -chatter,  the  wbin-chat,  the  gold-finch, 
the  white-tbroat,  the  bedge-aparrow,  the  petti- 
chapa,  the  golden -crowned  wren,  the  wren, 
the  humraing-bird,  and  several  other  small 
birds  of  the  sparrow-kind,  unknown  in  this 
part  of  the  world. 

All  these,  as  was  said,  live  for  the  most  part 
npon  insects;  and  are  consequently  of  parti, 
cular  benefit  to  man.  By  these  are  hia 
grounds  cleared  of  the  pernicious  swarms  of 
vermin  that  devour  the  budding  leaves  and 
flowers;  and  that  even  attack  the  root  itself, 
before  ever  the  vegetable  can  come  to  maturi- 
ty. These  seek  for  and  destroy  the  eggs  of 
insects  that  would  otherwise  propagate  in 
numbers  beyond  the  arts  of  man  to  extirpate  ; 
they  know  better  than  man  where  to  seek  for 
them  ;  and  thus  at  once  satisfy  their  own  ap- 
petites, and  render  him  the  moat  essential 
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'  Tit  Spama, — We  hiTs  no  bird  more  genenlly 
onn,  thought  of,  or  mciitlonad  nlUi  grcatur  indlffBr- 
ca,  perhapt  cgtittmpt,  than  tlu  commDaspkrron  (/rin. 


liUa  domutitaj,  "  (htt  littath  tlonn  on  the  house-top :" 

•rllh  poeuUir  cbanctariitia,  hsrlng  ordtined  for  <l  ■ 
trry  mirked  prnviiloD,  ininir»led  in  ila  iucnue  ind 
RuJnlcnuics,  Dotwilhituuling  the  hoitila  ^ticki  (o 
n-blch  It  Ib  eipwed.  A  diipeimtlon  ttikt  eiiiti  Ihrougb- 
out  cmtlon  ii  brnight  more  Immedlslel]'  to  our  notic* 
by  (bs  domestic  htblti  of  tliii  bird.  The  nitunl  tan- 
denCT  tbM  the  Bpurow  hu  to  Incrsue,  Till  ofteo  enable 
one  pair  of  birdi  to  bring  up  fourteen  or  more  young 
DDw  In  the  aeuon.  They  build  In  plKOi  of  perfect 
■ecuri^  from  the  plunder  of  larger  bIrdi  and  rennla. 
Tbeir  Mt  and  Ingenuity  in  commmly  attaching  their 
neat!  beneath  that  of  Uie  n»l>,  high  In  the  elm,  a  bird 
•rhoee  habit*  are  perfectly  diadmilir,  and  ntih  nhich 
they  baTB  no  aoociation  whatever,  making  lua  of  Ihetr 
alnicture  only  for  a  dBfenca  to  which  no  oLhei  bird  re- 
aorta,  manifeit  their  anilely  and  contrliraiice  for  the 
aafety  of  their  broods.  With  paculiar  perterannce  and 
boidnni,  Ihay  fortga  and  provide  for  Ihemtelres  and 
their  olfiprlngi  will  filch  grain  from  the  trough  of  the 
pig,  ur  coolend  fbrlta  fbodnitli  the  gigantic  turkey,'  and, 
If  Kared  away,  their  fean  are  thoie  of  a  moment,  as 
they  quiclily  return  to  their  plunder;  and  they  rooil  pro- 
lovted  from  all  the  iiuDriei  of  weather.     TbeM  circum- 


But  this  is  not  the  only  merit  of  this  tribe: 
in  it  we  have  the  aweetest  wngstera  of  Uie 
grove ;  their  notes  are  softer,  and  their  man- 
ner more  musically  soothing,  than  those  of  . 
hard-billed  birds.  The  foremost  in  musical 
fame  are  the  nightingale,  the  thrush,  the  I 
blackbird,  the  Urk,  the  red-breast,  the  black-  , 
cap,  and  the  wren. 

Birds  of  the  sparrow-kind,  with  thick  and  i 
short  hills,  are  the  gross-beak,  the  green- 
finch, the  bull-finch,  tne  crossbill,  the  douk-  , 
sparrow,  the  chaffinch,  the  brambling,  the 
gold.fincb,  the  linnet,  (he  siskin,  the  bunting,  | 
(he  yellow-hammer,  the  orttan,  the  wheat  ear, 
and  several  other  foreign  birds,  of  which  we  \ 
know  rather  the  names  than  the  history. 
These  chiefly  feed  upon  fruils,  grain,  and 
corn. — They  are  often  troublesome  to  man,  as 


tend  greatly  t. 


he  race,  and  in  Eone 

are  prodigioui;  and  did  not  oTenle  counteract  the  iji- 

bread-com  would  be  consumed  by  Ihem.  But  Ihetr  n- 
duction  ia  aa  rapidly  accomplished  as  their  increase,  their 
love  of  aisociation  bringing  upon  them  a  destructloi  which 
a  contrary  habit  would  not  tempL  They  moat  in  troop*  in 
our  riclu.  In  the  Iry  sn  the  wall,  &C-,  and  are  captured  b; 
the  net ;  they  cluster  on  the  bush,  or  crowd  on  the  chaJT 
by  the  bsm  door,  and  are  shot  by  dozens  at  a  time,  or  vill 
mih  in  numben,  one  following  another,  into  the  tnp. 
These  and  various  other  engine!  Of  destruction  GO  reduce 

gradually  diminish,  till  their  numben  In  spring  ue  in 
no  way  remarliable.  I  have  called  them  plunderers,  ind 
they  are  lo;  they  are  beneiaclora  likewise,  aeeming  lo 
be  appointed  by  Nature  as  one  of  the  agents  for  keeping 
from  undue  Increase  anotJier  race  of  Creatures,  and  by 
their  proillicacy  they  accomplish  It.  In  spring  and  lie 
early  part  of  the  summer,  before  the  corn  becomes  ripe, 
they  are  Iiuectivorous,  and  their  constantly- increasing 
families  require  an  unceasiog  supply  of  food.  We  see 
them  eveiy  minute  oT  the  day  in  coixllnual  progress,  fly- 
ing from  the  nest  for  a  supply,  and  returning  on  rapid 
wing  with  a  grub,  a  cater])illar,  or  some  reptile  j  aud 
the  numbers  c&plured  by  them  la  the  course  of  these 
travels  are  incredibly  numerous,  keeping  under  the  In- 
creasoof  these  races,  and  making  ample  restitution  for 
their  ptundeilngs  and  thefts.  When  the  insect  race  be- 
comes scarce,  the  com  and  seeds  of  various  kinda  are 
ready ;  their  appetite  changea,  and  they  feed  <n  these 
with  undiminiabed  eiuoymeiit. 

We  have  scarcely  another  bird,  the  appetite  at  which 
if  so  accomirodsling  in  all  respects  as  thai  of  the  houso 
sparrow.  It  is,  I  believe,  the  only  bird  that  li  ■  voluo- 
tuy  Inhabitaut  with  man — lives  la  his  society,  and  19 
hit  constant  attendint,  following  him  wherever  he  fiiea 
hit  residence.  It  becomes  immediately  an  inhabllanl  of 
the  new  brm-bouie.  In  a  lonely  place  or  recent  inrlo- 
ture,  or  even  in  an  island  ;  will  accompany  him  Into  llie 
crowded  city,  and  build  and  feed  there  in  i-ontent,  un- 
Diindfui  of  the  noise,  Die  smoke  of  the  furnace,  or  the 

thai  Rock  around  him  in  the  country,  are  scared  by  the 
tumult,  and  leave  him:  hut  Ihe  sparniw,  though  be> 
grimed  with  soot,  does  not  fonake  him ;  feeds  on  hla 
food,  rice,  potatoes,  or  almost  any  other  eitiwieoui  cub- 
slaoc*  he  may  find  in  the  street ;  looks  to  him  tor  l>la 
support,  and  Is  maintained  almost  entirely  by  the  Indus- 
try and  providence  of  man.  It  ii  not  known  in  a  soil' 
Isry  aod  independent  state. — Jmnuilqfa  KalHralUl, 
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tbej  are  a  numerous  tribe ;  the  harvest  often 
tafi'ers  from  their  depredations;  and  ivhile 
they  are  driven  off  from  one  end  of  the  field,  ihej 
fljr  roondf  and  come  in  at  the  other.  But 
these  also  have  their  uaes :  they  are  frequently 
the  distributors  of  seeds  into  different  districts ; 
those  grains  which  they  swallow  are  some- 
times not  wholly  digested;  and  these,  laid 
upon  a  soil  congenial  to  them,  embellish  the 
face  of  nature  with  that  agreeable  variety, 
which  art  but  vainly  attempts  to  imitate.  The 
mistletoe  plant,  which  wo  often  see  growing 
on  the  tops  of  elm  and  other  trees,  has  been 
thonght  to  be  propagated  in  this  manner;  yet, 
as  it  is  often  seen  growing  on  the  under  side 
of  the  branch,  and  sometimes  on  a  perpendi- 
cular shoot,  it  seems  extraordinary  how  a  seed 
could  be  deposited  in  that  ntuation.  How- 
ever this  be,  there  are  manv  plants  propaga- 
ted from  the  depositions  of  birds ;  and  some 
seeds  are  thought  to  thrive  the  better  for  first 
having  undergone  a  kind  of  maceration  in  the 
stomach  of  the  little  animal,  before  it  is  voided 
on  the  ground. 

There  are  some  agreeable  songsters  in  this 
tribe  also ;  and  those  who  like  a  loud  piercing 
pipe,  endued  with  great  variety  and  perse ve- 
ranee,  will  be  pleased  most  with  their  sing* 
ing.  The  songsters  of  this  class  are  the  ca- 
nary-bird, the  linnet,  the  chafiinch,  the  gold- 
finch,  the  green-finch,  the  bull- finch,  the 
brambling,  the  siskin,  and  the  yellow-ham- 
mer. The  note  of  these  is  not  so  generally 
pleasing  as  that  of  the  softbilled  birds,  but  it 
usually  holds  longer;  and,  in  a  cage,  these 
birds  are  more  easilv  fed»  and  more  hardy. 

This  class  of  small  birds,  like  all  the  greater, 
has  its  wanderers,  that  leave  us  for  a  season, 
and  then  return,  to  propagate,  to  sing,  or 
to  embellish  the  landscape  here.  Some  of 
this  smaller  kind,  indeed,  are  called  birds  of 
pottage^  that  do  not  properly  come  under  that 
denomination ;  for  though  they  disappear  in 
one  place  they  never  leave  the  kingdom,  but 
are  aetn  somewhere  else.  But  there  are 
noany  among  them  that  take  longer  flights, 
and  go  to  a  region  colder  or  warmer,  as  it 
sniu  their  constitutions.  The  fieldfare  and 
the  red-wirig  breed  pass  their  summers  in 
Norway,  and  other  cold  countries,  and  are 
tempted  hither  to  our  mild  winters,  and  to 
those  various  berries  which  then  abound  with 
us,  and  make  their  principal  food.  The  haw- 
finch and  the  crossbill  are  uncertain  visitants, 
and  have  no  stated  times  of  migration.  Swal- 
lows of  every  species  disappear  at  the  ap. 
proach  of  winter.  The  nightingale ,  the  black, 
cap,  the  fly.catcher,  the  wiflow-wren,  the 
wheat-ear,  Uie  whin-chat,  and  the  stono-chat. 
ter  leave  us  long  before  the  approach  of  win. 
ter :  while  the  siskin  and  the  linnet  only  for. 
sake  vs  when  our  vrinters  are  more  than  usu. 


VOL.  IL 


ally  severe.  All  the  rest  of  the  smaller  tribe 
never  quit  this  countrv :  but  support  the  se- 
verest rigours  of  the  climate. 

Yet  it  must  not  be  supposed  that  the  man. 
ners  of  our  little  birds  prevail  in  all  other 
countries ;  and  that  such  kinds  as  are  station- 
ary  with  us  never  wander  in  other  parts  of 
Europe ;  on  the  contrary,  it  happens  that 
many  of  those  kinds  which  are  birds  of  pas. 
sage  in  England  are  seen,  in  other  places, 
never  to  depart,  but  to  make  one  country  their 
fixed  residence  the  whole  year  round.  It  is 
freouent,  that  some  birds,  which  with  us  are 
faithful  residents,  in  other  kingdoms  put  on 
the  nature  of  birds  of  passage,  and  disappear 
for  a  season. 

The  swallow,  that  with  us  is  particularly 
remarked  for  being  a  bird  of  passage,  in  Upper 
^gypt»  and  in  the  island  of  Java,  breeds  and 
continues  the  whole  year,  without  ever  disap. 
pearing.  Larks-,  that  remain  with  us  the 
year  throughout,  are  birds  of  passage  in  Swe- 
den ;  and  forsake  that  climate  in  winter  to  re« 
turn  again  with  the  returning  spring.  The 
chafiinch,  that  with  us  is  stationary,  appears 
during  the  winter  in  Carolina  and  Virginia ; 
but  disappears  totally  in  summer  to  breed  in 
the  northern  regions.  In  Sweden,  also,  theso 
little  birds  are  seen  returning,  at  the  approach 
of  luring,  finom  the  warmer  climates,  to  pro- 
pagate; which  being  accomplished  by  the 
latter  end  of  autumn,  the  males  and  females 
separate;  the  males  to  continue  among  their 
native  snows,  the  females  to  seek  a  warmer 
and  gentler  winter.  On  this  occasion,  they 
are  seen  in  flocks,  that  darken  all  the  air, 
without  a  single  male  among  them,  making 
their  wav  into  the  more  southern  regions  oi 
Denmark,  Germany,  and  Holland.  In  this 
Amazon. like  retreat  thousands  fall  by  the 
way ;  some  by  fatigue,  some  by  want ;  but  the 
greatest  number  by  the  nets  of  the  fowler  ;  the 
taking  them  being  one  of  the  chief  amuse- 
ments  among  the  gentry  where  they  pass.  In 
short,  the  change  of  country  with  all  this 
little  tribe,  is  rather  a  pilgrimage  than  a  jour, 
ney ;  a  migration  rather  of  necessity  than  of 
choice. 

Having  thus  given  a  general  idea  of  the 
birds  of  this  class,  it  will  be  proper  to  give 
some  account  of  the  most  remarkable  among 
them. 


CHAP.  11. 

OF  THB  THBU8H,  AND  ITS  AFFINITIES.^ 

With  the  Thrush  we  may  rank  the  red 
wing,  the  field-fare,  the  blackbird,  the  ring. 

1  Thrmhet  proper.    In  all  tyiteiiit  of  ornithology  Uio 
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ouzel,  and  the  water^uzel.  These  are  the 
largest  of  the  sparrow-kind,  and  may  be  dis- 
tinguished from  all  others  of  this  class,  as  well 
by  their  size,  which  is  well  known,  as  by  their 


thrushes  and  blackbirds  have  been  united  in  the  same 
genus,  according  to  the  generic  characters  comnoon  to 
both. 

Four  species  of  the  thrush  live  in  our  climates  :  the 
thrush  properly  so  called,  the  missel,  the  red^Ting,  and 
the  fieldfare.  The  two  former  pass  the  entire  year  In 
Prance,  and  also  in  the  southern  parts  of  this  country. 
They  have  a  very  agreeable  song,  especially  the  thrush 
proper,  which  is  also  called  the  song-thrush  and  mavis. 
Dr  Latliam  seems  to  think  that  this  bird  shifts  its 
quarters  in  winter,  in  tiie  north  of  England  and  Scot, 
land.  It  probably  leaves  the  country,  or  retires  to  the 
thick  and  solitary  woods.  Both  these  species  are  distin- 
gxiished  by  never  uniting  in  floclcs  for  the  purposes  of 
migration.  Their  plumage  has  many  traits  of  conformity 
in  colour  and  distribution. 

The  redwings  and  fieldfares  seldom  appear  among  us 
until  autumn,  remain  during  the  winter,  and  live  in 
large  flocks.  They  scarcely  ever  nestle  here,  and  de- 
part in  spring,  m  they  arrived  in  autumn,  in  numerous 
assemblages.  As  they  quit  us  at  the  epoch  of  pairing, 
we  are  not  acquainted  with  their  love-notes.  Often, 
previously  to  their  departure,  they  are  heard  chirping  all 
together,  but  in  this  loud  noisy  concert  it  would  be  vain 
to  seek  for  harmony. 

In  all  the  species  the  males  and  females  are  of  the 
same  size,  and  their  livery  is  pretty  similar.  The  co- 
lours, however,  are  more  lively  and  better  defined  in  the 
males.  Berries,  fruit,  and  insects  constitute  the  food  of 
all.  To  these  aliments  they  join  earth-worms,  in  the 
pursuit  of  which  they  are  d>served  to  be  very  eager  after 
rain.  They  also  feed  on  snails,  which,  during  wiuter, 
they  seek  in  those  places  most  exposed  to  the  sun. 

Their  flesh  is  excellent  for  eating,  especially  that  of 
the  thrush,  and  the  redwing  when  fat.  In  the  vintage 
time,  in  the  southern  countries,  it  especially  acquires 
that  delicacy  and  exquisite  flavour  which  occasion  this 
small  game  to  be  much  sought  after  by  gourmands. 
Among  the  Romans  it  was  In  high  esteem.  It  is  said 
to  possess  qualities  which,  if  real,  should  render  it  still 
more  estimable.  It  excites,  says  its  eulogisers,  the  ap- 
petite, fortifies  the  stomach,  improves  the  juices,  and  is 
easy  of  digestion.  It  is,  therefore,  considered  as  pecu- 
liarly wholesome  for  convalescent  subjects.  It  never 
produces  any  bad  efiect,  provided  it  be  not  eaten  to  ex- 
cess. It  has  been  also  thought  in  medicine  to  be  an  ex- 
cellent anti-epileptic;  this  quality  it  is  said  to  derive 
from  the  bird  feeding  on  mistletoe,  to  which  the  same 
virtue  has  been  attributed. 

It  may  not  be  unamusing  to  our  readers  to  notice  the 
manner  in  which  the  Romans,  with  whom  thrushes  held 
the  first  rank  among  the  feathered  game,  preserved  these 
birds  throughout  the  entire  year,  and  fattened  them  in 
their  extensive  aviaries. 

Each  of  these  contained  many  thousands  of  thrushes, 
blackbirds,  and  other  birds  good  for  eating.  They  were 
so  numerous  in  the  neighbourhood  of  Rome,  that  thrush's 
dung  was  employed  as  manure  to  fertilize  the  land.  It 
was  also  employed  to  fatten  oxen  and  pigs.  The  thrushes 
were  kept  very  closely  confined,  and  considerably  crowded. 
But  their  food  was  abundant  and  well  chosen,  and  they 
^rew  fat  rapidly.  These  aviaries  were  vaulted  pavilions, 
furnished  within  with  a  great  quantity  of  roosts.  The 
doors  were  very  low,  there  were  but  few  windows,  and 
always  so  turned,  that  the  prisoners  could  see  neither  the 
woods  nor  country,  nor  even  the  birds  which  hovered 
outside,  so  that  notliing  might  hinder  them  from  growing 
fat.  They  were  only  left  as  much  light  as  was  necessary 
to  enable  them  to  distinguish  what  they  chiefly  wanted. 


bills,  which  are  a  little  bending  at  the  point , 
a  small  notch  near  the  end  of  the  upper  chap ; 
and  the  outmost  toe  adhering  as  far  as  the  first 
joint  of  the  middle  toe.     To  this  tribe  may  be 

They  were  fed  with  millet,  which  was  peeled  and  pounded 
and  formed  into  a  kind  of  paste  with  bruised  figs 
and  flour;  besides  which  they  received  berries  of  the 
mastic-tree,  of  myrtle,  and  of  ivy,  and  every  thing 
which  could  render  their  flesh  succulent  and  high  fla. 
voured.  A  small  rivulet  of  running  water  traversed  the 
aviary,  for  them  to  drink  from.  Those  which  were  in. 
tended  to  be  eaten  in  succession,  received  for  twenty 
days  before  they  were  taken  for  that  purpose  an  augmen- 
tation of  the  "best  nutriment.  Particular  care  was  taken 
to  make  such  as  seemed  fit  for  the  table  pass  very  quietly 
into  a  particular  place  which  communicated  with  the 
aviary,  and  they  were  not  taken  until  the  communication 
had  been  closely  shut,  to  prevent  the  others  from  being 
disturbed.  To  make  them  support  their  captivity  with 
greater  patience,  the  aviary  was  carpeted  with  green 
branches,  and  fresh  turf,  often  renewed,  and  in  fact,  the 
better  the  proprietor  understood  his  own  interests  the 
better  the  birds  were  treated.  This  method  succeeded 
almost  invariably  in  taming  birds,  however  recently  they 
might  have  been  imprisoned.  Those,  however,  which 
had  been  newly  taken  were  kept  for  some  time  in  small 
separate  aviaries;  and  the  better  to  accustom  them  to 
captivity,  tliey  were  given  as  companions  those  who  had 
been  already  habituated  to  their  prison. 

On  the  approach  of  vintage  time  innumerable  flocks  of 
thrushes  quit  the  northern  regions  of  Lapland  and  Sibe- 
ria, and  their  abundance  is  so  great  on  the  southern  coast 
of  the  Baltic,  that  Klein  assures  us  that  the  city  of 
Dantzic  alone  consumes  every  year  eighty  thousand  pairs 
of  them.    The  different  species  do  not  all  arrive  at  the 
same  time.     The  thrushes  proper,  or  the  song-thrushes, 
make  their  appearance  first,  then  come  the  redwings,  and 
finally  the  fieldfares  and  missels.    They  stop  in  various 
places,  especially  where  they  find  the  most  abundant  food, 
and  the  most  easily  obtained.    They  thus  continue  their 
route  southward,  arrive  in  certain  countries  sooner  or 
later,  in  greater  or  less  numbers  according  to  the  direc- 
tion of  the  winds  and  the  changes  of  temperature.    This 
is  universally  the  case  with  all  the  birds  which  are  driven 
from  the  north,  by  the  severity  of  the  weather.     Of  the 
migratory  thrushes,  some  nestle  in  the  islands  of  the 
Mediterranean,  and  others  continue  their  course  even 
into  Africa.     They  arrive,  Sonnini  tells  us,  in  Egypt  in 
the  month  of  October,  and  do  not  leave  that  country 
untif  March.    They  remain  at  no  great  distance  from 
habitations,  and  seek  the  shades  of  the  orange  and  citron 
groves  which   adorn  some  districts  of    Lower  Egypt. 
They  do  not  all,  however,  proceed  so  far  south.     Many 
remain  during  the  winter  in  our  more  northern  climates, 
where  tolerably  numerous  flocks  of  redwings  and  field- 
fares are  to  be  seen  during  this  season.    They  fi'equent 
the  meadows,  and  the  green  bordera  of  woods,  of  which 
they  quit  the  interior. 

There  are  more  snares  laid,  perhaps,  for  thrushes  than 
for  any  other  birds,  and  the  pursuit  of  them  is  very  pro- 
fitable. Those  which  are  most  easily  taken  in  snares 
or  nooses  are  the  song-thrush  and  the  redwing.  These 
snares  are,  as  every  body  knows,  composed  of  a  few 
horsehairs  twisted  together  and  forming  a  running  knot. 
They  are  set  around  juniper  trees,  &c.,  in  the  neigh- 
bourhood of  some  fountain  or  pond.  If  the  snares  are 
properly  set,  in  a  well-chosen  place,  many  hundreds  of 
thrushes  may  be  caught  in  a  day,  while  they  are  on  their 
passage.  Snares  are  also  employed  baited  with  diflerent 
kinds  of  berries,  and  placed  along  the  hedges.  Thrushes 
are  also  caught  in  nets.  The  net  should  always  b^ 
placed  as  nearly  as  possible  on  the  side  on  which  the 
wind  blows  upon  the  hedges  and  bushes ;  for  it  is  ob- 


THE  THRUSH. 


hUo  addeil  the  stare  or  starling,  which,  though 
nilh  a  flat  bill,  too  much  resembles  these 
birds  (o  be  placed  any  where  else. 

The  missel  •thrush  is  distinguished  from  all 


Uwwind.     Aut 

hltckblrds  tn  oi 

;blng  lh.1. 


beSrp 


■Lquin 


but  with  lti«1r  h«Bda  wrtb 
ig,  wb«n  Iha  tbnisliei  and 
tre  Ue  pra]i«r  period)  Tor 
I*  they  Iheo  re. 


|iOM  in  lirga  flocks,  In  the  hedgea  tbeltered  Tror 
*lnd.  Poirlen  in  Pniice  also  make  me  of  monble 
hul»,  which  ire  Teiy  canrenleiit  for  killing  numberg  ol 
Uinubee  during  the  vlnUgs  Unie.  These  birdi  never 
repute  In  the  Tineyards,  but  retire  Into  the  neighbouring 
n«di  and  thicket! ;  and  generally  rest  onre  or  twice  on 
the  most  exposed  trees.  The  hunteri  have  evb  a  hut, 
which  Ihef  plue  near  tlie  tree  which  they  judge  most 
■dTwiligeoui,  and  there  ncti  aw«lts  hia  game,  which  he 
kills  easily.  It  la  remained  that  the  riper  the  grape) 
are,  the  morB  frequsntly  tlie  birds  repose  themaelres: 
Ibdy  appear,  as  It  n-ere,  intoiipUed ;  and  arery  kind  of 
aoare  aucceeds  in  taking  Ibem  at  this  time. 

The  Saiv-nnuh  tr  Mavi:      This    bird    la    well 


known  Bmong  lis,  and  la  one  rf  the  caminoiieal  species 
in  the  wine-countries  in  France;  Its  flesh  is  [he  most 
delkmls  of  any.  It  frequenta  the  vlneyarda  when  ths 
gnpas  ira  ripe,  disappears  alter  the  Tintage,  and  makes 
Its  af^Kamce  ipin  in  March  or  April.  All  tbe  birds 
^this  specie*,  hoire>er,do  not  migratei  lheyarsBDm&- 
tima  aeen  In  winter  In  our  clinatet,  but  few  in  num. 
ber.  They  approach  habltatians  and  lojoum  in  hedges ; 
bat  as  coon  ta  the  iprlng  eipanda  tta  genial  innuence, 
thejr  retire  into  the  wcodi,  and  announce  tbe  return  oT 
thta  delightful  se*«oii  by  their  varied  tang.  Accord- 
ingly, both  hera  and  In  many  other  countries,  they  are 
railed  eong.thruthea,  or  some  equivalent  name.  The 
male  usully  perches  on  the  summit  of  some  lofty  tree, 
en  a  thick  branch,  and  remains  singing  there  for  hours. 
[t  continues  Its  notes  from  the  early  diyt  of  Iprtng  to 
the  month  of  August  aod  sontetlmes  later;  it  Is  olUu 
lieerd  with  us  as  early  as  February.  At  other  times 
th«H  thnuhee  have  only  a  little  nhlatling  note,  which 
may  be  expressed  by  the  syllablea  'ipPi  '^PP-  '■>  B/- 
ing  sway,  they  particularly  utter  Ihij  cry,  which  may  be 
p^ftctly  Imitated  by  placing  the  end  of  the  linger  in 
the  iDOOtb,  proMlng  it  strongly  with  the  lips,  and  draw- 
ing it  quickly  away.  In  this  manner  they  an  driven 
bits  mares,  and  attracted  within  reach  of  gun-shot. 
This  thmifa  maiiM  its  neat  In  hushes,  and  sometimes  on 
a  branch  of  a  tree  against  the  trunk,  alHnit  ten  or  adosen 
fcet  high:  the  exterior  Is  composed  of  dry  herbs  and 
mois,  and  tbe  Interior  of  itnw,  cemented  with  clay  and 
rotten  wood.  The  eggi  are  five  or  sii  In  number,  of  * 
pale  bine,  with  a  slight  greenish  cast,  and  some  reddish 
■ml  blsck  tpoU.  The  male  and  female  share  the  iocu- 
batin.  Alter  the  fint  brood  Is  hatched,  the  latter  nt- 
a  second,  and   SDmetimes   even   a  thlnlt 


of  the  kind  by  its  superior  size,  being  much 
larger  Ihnn  any  of  tbcm.  It  differs  scarcely 
in  any  olher  respect  from  the  throstle,  except 
that  the  spots  on  the  breast  are  larger.     It 


especially  when  the  Hrst  has  n 
goes  Feparately,  and  the  little 
are  strong  enough  to  tike  cari 
thrushes  da  not  fly  lo  flocks  ; 
gelher,  or  at  no  great  dlstann 


t  thrive 


Each  brood 


ones  disperse  when  they 


if  themselves.  These 
my  are  found  to. 
sach  other.  The 
ope,  is  fonder  of 
woods  than  other  places,  especially  of  such  as  abound  in 
maple  trees.  These  Ihmahet  possess  no  great  degree 
of  cunaing,  and  suffer  themselves  easily  to  he    taken 


•ilh  Bi 


Wher 


nal^  i. 


This  Is  the  reason  that  tbey  are  found  on  the 
ground  so  frequently  lo  the  woods,  and  at  the  foot  of 
hedges  and  bushes,  especially  those  which  border  rib- 
merged  meidows.  When  tliey  are  looked  at,  the}- 
matdfest  their  displeasure  by  a  gnashing  of  the  bill.  To 
bring  up  this  bird  In  a  cage,  it  must  be  taken  young,  so 
that  11  will  sing  all  the  belter.  It  Is  fed  with  a  sort  of 
paste  such  as  ii  made  for  nlgbllngales,  or  It  msy  bJ 
made  with  crumbs  of  bread,  rape-seed,  or  hemp-seed 
bruised,  and  meat  cut  small.  This  aliment  is  varied 
with  gr^KS  or  other  fruits  cJ  which  the  bird  is  ibnd. 
Tbis  thrush  Is  susceptible  of  education,  learns  even  lo 
speak,  and  whlatlea  very  agreeably  many  alia  of  ll,e 
bird-organ  and  flageolel.  It  will  live  In  captivity 
generally  from  seven  to  eight  years.  There  tre  manj 
varieties,  of  this  thrush,  but  all  of  them  accidental. 
Among  these  may  be  nmarked  the  whIMt'hiush,  whoee 
plumage,  however,  Is  not  in  general  of  a  pure  white. 
On  some  parts  of  the  body  spots  of  a  feeble  afaade  ind 
undefined  form  are  observable.  In  other  Individuab 
the  plumea  of  the  back  are  mixed  with  brown,  and  eome 
red  is  observahle  on  the  breast.  Sometimes  the  lop  of 
the  head  alone  is  white,  and  at  others  there  is  only  seen 
a  demi-cj>lUr  of  this  hue. 

The  Chacki,  or  thrush  of  Paraguay,  ulten  a  singular 
sound  toward]  the  setting  of  the  ami  during  the  hatch- 
ing season:  it  cries  In  a  melaocholy  lone  like  the  mew- 
ling of  a  cat,  yet  during  the  day,  at  tbe  same  epoch,  its 
song  Is  varied,  frequent,  and  agreeable.  It  preludes 
with  tlie  syllables  vhtKhi-chttchi-toropi^  repeated  three  or 
four  times,  Irom  which  M.  Vieillot  has  given  It  its 
name.  The  chochi  compoees  its  nest  of  small  and  very 
flexible  branchi^s,  furnished  with  slips  of  roots,  and 
covered  with  an  extremely  thick  coating  of  cow-dung, 
mixed  with  aand. 

The  Mlntl  is  the  largest  of  all  the  European  thrushes. 
It  is  like  many  other  lilrds  that  people  our  woods  and 
orchards,  partly  migratory,  and  partly  sedentary.  In 
Lorraine,  according  to  Dr  Lottlnger,  the  missels  quit 
the  mountains  at  the  approach  of  winter,  always  By  in 
flocks  in  spring  and  autumn,  return  in  March,  and 
nestle  In  the  forests  with  which  these  mountains  are 
covered.  In  Brie,  according  to  Ilebert,  the  correspon- 
dent of  Buffon,  they  do  not  unite  In  flocks  it  any  sea- 
son of  tbe  year.  If  those  two  ohservera  speak  of  the 
same  sperJas  of  thrush,  it  would  appear  that  Its  iiablu 
are  not  tbe  same  In  all  countries.  The  greater  number 
of  the  minels  quit  our  norlbem  climates  on  the  approach 
of  winter,  hut  some  remain.  Those  certainly  do  not 
live  in  docks  like  the  fisldfaniB,  but  In  families.  They 
pair  In  the  month  of  January,  and  once  coupled,  each 
parr  lives  separately. 

The  missel  Is  one  of  Uie  flrat  of  our  sedentary  birds 
which  announce  the  return  of  spring ;  for  even  so  early 
as  the  fine  days  of  Febniary  tbe  male  perches  on  the  lop 
of  a  very  lofty  tree,  and  puts  forth  a  varied  song,  widcli, 
though  remarkably  loud.  Is  not  destitute  of  hannany. 
The  female   makes    her  nest   even    praviousty  In  the 
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builds  ill  nttt  in  bushei,  or  on  the  side  of 
nine  tree,  ts  all  of  Ihia  Iciod  are  found  to  do, 
and  kya  four  or  five  eggs  in  the  seaaon.  It! 
song  is  Tery  fine,  which  it  begins  in  spring, 


•Mting  In  of  ipHng,  ud  plun  it  on  Urge  troei,  bnl 
more  gemrally  on  Ibao  rf  i  middUng  iBlght.  Slia 
coiiitrurto  It  m  I!m  bifunatloni  of  the  prfndp«l  branchni, 
■mplofi  iDCHi,  luTH,  ud  Ivgt  weed!  ontilde,  cam 
with  Hith,  mud  eupcta  tba  nnl  wJth  Hw  plirti  w 


,  &nd  c 


I  th*  « 


;  but  La  Villluit,  with   n 


fulljr  nich  moM  like  thit  which  gram  on  the  tree'itMlf. 
3ha  ttiiont  Ltfi  mnra  thut  four  tggt,  at  obRura  vrhlta, 
■pi«l«l  with  brown,  (Dd  tha  n»]«  pirtaka  tlia  fopuba- 
iJoii.  Thif  feed  tha  jeung  una)  with  nUrpllltra, 
,. ,  ilugi,-    '        

KUT  ' 

■linenti  Jurt  mentioned  Tirloni  klnda  of  ban-lea, 
ctaerrisi,  gnpa,  ind  other  fratt*.  In  winter  they  teed 
so  flu-*eed.  hops,  Ivybarriw,  buolilhorn,  and  particu- 
larly mbtletDe ,-  from  -hich  our  ii«me  of  mlsaal-lhruih 
h  glTBTi  to  them.  In  Burgundy  they  an  ailed  Dmi'iKr, 
from  a  pMuliir  cry  which  thay  coiKnually  repeat,  either 
ai  a  rillying  or  a.  warning  dgnal,  «nd  which  ta<  •omo 
hucled  retaniblance  to  thli  word.  Montbelllard  tsllt  U9 
B]-_thru!hB»  tn  Tery  pacific  In  their  mm. 
noni  appeaianca  of  truth, 
•miun  uiBk  un  naBrracHin  ii  without  hiundatloiw 
They  are.  In  &ct,  of  >  quirrelsoma  nitun,  and  often 
Aght  either  for  find  or  tha  choice  of  a  companion.  The 
raalai  are  mora  numeroaa  than  the  femilai,  and  It  li  net 
rare  to  •«•  two  or  three  of  them  diiputlng  *d  bitfc'rty, 
tbat  they  fo-gat  their  tiituni  dMrust,  and  nilTer  them- 
•aliaa  to  1»  af^roachad  Tery  cloialy.  The  combat  does 
not  ceaae  until  the  molt  feeble  hiTe  abandoned  bath  the 
object  of  their  quimi,  and  the  dirtrlct  which  ihe  liv 
babiti.  IbtoK  which  eitabllih  themaalTe*  In  orchuxb 
proTB  »ery  TigUant  wntlnela  fcr  onr  poultry,  which  they 
ilffiyi  wim  of  the  ipproach  of  bird!  of  prey.  They 
•eek  to  take  under  Ukair-prolaction  all  the  UlUe  blrdi 
which  DoUt  In  the  nmo  quarter  with  thamielTes.  If 
a  lieitrel,  a  hawk,  a  crew,  or  a  jay  itaould  appear  In  the 
neighbourhood,  the  male  directly  annoanraa  Its  preaence 
by  a  cry  of  uneaflnaii;  the  female  Jelni  him,  and  on 
their  united  criee,  repeated  irith  oTery  tone  and  accent 
of  unger,  an  entire  cohort  of  little  blrdi,  especially 
Anehee,  join  with  them  in  pumdl  of  the  common  enemy, 
and  auccaed  In  tetrlfylng  him,  and  obliging  him  to  take 
to  flight  bal«e  hii  feeble  adreraerlei. 

The  mineli  are  vary  dlilnutrul,  much  mon  »  than 
tha  blackbirds.  It  !•  Tery  difficult  to  nirprtsQ  them, 
except  at  balcbing  time;  then  they  ckn  be  ipprcached 
mora  easily:  they  are  »  much  abswhad  hi  the  care  of 
incubatloi,  tbit  Ihay  will  allow  themwlTea  aomellmes 
to  be  taken  oa  the  nest  Tbey  generally  ucape  all 
klnda  of  anarei,  aod  can  never  be  caught  with  the  bird- 
all.  They  are  lometliDei  uhtcrTed  to  Join  with  the 
HnchM  in  Insulting  the  howien,  which  daylight  baa 
■niprbed  oat  of  Iheir  retreat.  Tha  minel  may  be  lome- 
Umes  taken  by  the  nouse,  but  not  lo  frequently  as  the 
long-thrush  and  the  redwing.  Their  flesh  Ii  not  id 
much  In  estimatlDn  as  that  of  other  thnahes.  at  leut 
In  our  more  nDTtham  climates,  which  Is  attributable 
10  the  lert  ef  aliment  on  which  they  iubttsE.  When 
they  lire  on  grapes,  oUtob,  and  other  Bueeuleiit  fruits,  Ita 
flamur  must  be  e*;ual  to  that  of  the  flesh  of  the  ether* ; 
but  hips,  flabseed,  and  berries  In  general,  which  are 
deflcient  In  nutrltlTe  qualities,  Impvt  to  It  a  disagree- 
able taste,  and  cannot  produce  the  delicate  &t  whirh 
renders  the  other  thmalMs  so  higlily  esteemed  In  some 
plai'Oi  a)  an  article  of  game.  These  birds  must  be  taken 
In  the  nest,  when  they  are  Hnt  coTered  with  feathen. 
If  they  are  meant  to  be  tamed.    Crumbe  of  bread  steeped 


sitting  on  Ihe  summit  of  ■  high  tree.  It  is 
the  largest  bird  of  all  the  feathered  ti^be  that 
has  muiic  in  its  voice  ;  the  note  of  all  greater 
birds  being  either   screaming,  chattering,  or 


In  water,  and  tha  yolks  ti  eggi,  conslltuta  a  pmper  food 
for  them  at  this  season ;  when  tbey  will  eat  of  their  own 
accord  they  may  hsTe  worms,  aiaili,  berries  rf  various 
kinds,  ind  mincad  apples. 

The   FffU/art  ^  Conmb,  Is  a  weD-Iemper«d   and 
•oug  li  more  laried  and  melodioM 


familiar  bird. 


than  that  o>  the  mlnait  and  has  equal  cunpaii  j  Its 
throat  Is  more  fleilhta :  K  Is  beard  lo  utter  Uie  short 
intarnipted  ciy  of  oar  blwMird,  which  It  acconpanlee 
with  a  gnashing  of  the  besl^a  Tartical  idoIIoii  of  tba 
'  "     ind  slight  tremor  of  tlw  wlBgs.    It  generelly  pisres 

at  on  trees  iJ  middling  die,  and  oompows  it  tt 
nwta   and  dried  herbs,   hsod   together  with  a 

it  of  clay.  This  nest  perieirf^  resembles  tfau  of 
our  eong-thnish  ;  the  aggs  an  four  k  Aie  in  number, 

tear  blue,  vtried  with  obscure  spots. 

e  fieldhrei  coma  among  ns  iron  the  north  of 
Europe,  In  NoTamber  and  December.  They  delight  in 
'  "     -lands.  In  places  where  Bai-seed  is  found.      To. 

I  the  end  of  winter  they  prefer  humid  meadows, 

ta  not  frequent  woeds,  except  to  pus  the  night 

,  During  this  enliro  saasan  they  IIto  In  nrlaly, 
trarel  together,  and  remain  all  the  winter  without 
separating,  perch  all  on  tba  same  or  tba  noil  neighbour- 
ing trees ;  It  Is  not  rare  to  see  them  Hsembled  to  tha 
imher  of  two  or  tlires  tbonsand,  in  places  wlur*  the 
ins  grows,  the  fruit  ef  which  they  eat  with  STldily. 
The  lleidfares  alio  subsist  CO  slugs  and  wonns,  which 

in  obserred  to  pursue  eagerly  after  ralo  In  humid 
soils,  or  grounds  newly  ploughed.    When  these  aliments 

'anting,  they  eat   mistletoe,  a--"  — -=  -  -  '- 


ippear  In  spring,  but  s  few  re 
Then  they  ai     '       '  '     "'" 


if  the  white 


They 


ind  of  April, 
this  Is  the  coupling 
is  enlly  distinguished  at  this  epoch 
from  the  female  1  the  gray  of  his  head  and  neck  iwumea 
blulth  tint,  tiderably  hrilllant;  the  beak  Is  of  a  fine 
yellow,  and  Its  extremity  of  a  decided  black.  Theae 
couples  may  be  nmBtlmei  observed,  after  a  long  winter, 
on  the  boiden  of  thickets,  far  remote  from  habitations, 
but  tbey  are  seen  no  longer  iriien  May  eet>  iu.  Those 
Heldfaree  which  are  late  go  then  to  rejohi  their  com- 
panion), and  pass  the  simimer  In  the  north,  when  they 
hatch  their  young.  We  can  affirm  nothing  respecting 
birds,  as  we  do  not  see  them  during 
The  male  aod  female  with  us  utter 
helher  for  wanting  or  raliyinib  It  is 
said  that  In  Poland  and  Lower  Aiulria,  and  Linnnos 
Meyer  add  In  Sweden,  they  nestle  on  high  trees, 
and  lay  four  or  six  eggs,  oF  t  sea-green,  pointed  with 

'B.     M.  VIelllot  says  Ihey  neier  nestle  In 

I.     This   may  be  true  of  Knnce,  but  Dr 


r  climates. 
LathsiD  mentliRie  i 
nest  being  found  In  this  country.     Their  llesh  Is 


a  or  two  of  the  Acldfsre^ 
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U1 


croaking.  It  feeds  on  insectf,  bolly,  and 
miadetoe-bBrries ;  and  Bometimea  aends  forth 
t  veiy  disagreeable  •cre&m  when  frighted  or 
distuned. 

The    blackbird,  which    in    cold 


DiDch  ntaamad  u  Uut  of  olhar  UuuahM ;  Mnia  uy  It 
tcqnira  ■  gcod  flxTouritbcn  tta<  blrdi  UmI  on  &ax-ieed, 
tl^Bj  tbMt  it  fa  naver  bsttar  or  mora  aueeulant  than 
■ben  Ifaay  Uts  m  woRni  or  hiMCti^  in  gsuanl,  hnw- 
aT»r,  It  li  iBtipId  anougk.  Tba  aaJd&rca  miy  b*  tikao 
if  nat,  bird-nil,  or  antral  af  »oy  klndj  ihootlng  tbaa 
it  tn  aMr  ^»rt.  Thert  tra  mioj  uxldenal  nrlatlai 
of  ibii  ipadea,  fn  irhlch  wfalts  prsdominatat  mora  or 

Tba  Rtdmbis  hu  Bmo  tonutimea  confoundad  iritb 
Cka  ■mg-thruili ;  bat  baiidaa  thtt  ita  plumaga  It  toiri*- 
Hbat  diflsrent,  iti  lubitaud  inoda  of  iifa  tra  tulo|out 
U  tbois  of  tba  flaid&ra.  Lllia  tba  tiltar,  it  only  ip. 
patn  anmig  m  twice  i  year,  unitaa  in  numarou*  flodit 
■t  carlaln  houn  of  Iha  Atj,  to  cUmip  tU  togathar.  Tba 
redwing  baa  loinB  ascSormWj  wltb  tba  •ong-tiu'uih  in 
tlw  deUutty  of  iti  Bath.,  and  faidnati  for  grapoa,  and 
tbaf  aomatlinai  toTsI  in  cornpuif,  eipecialif  in  qirlog. 
Tlw  redwing  gananllf  utItbi  tftar  tba  ung.tbruth, 
•ad  bafbra  liba  Htddfire,  from  Uie  north.  Tliej  tra  t«n 
in  eoniMerablB  flodu  in  NoTambar,  which  utuallf  dl>- 
■ppear  bafora  Chriitmu.  It  ra-ifpatn  lonrdi  iprlng, 
ill  tht  month  of  Murb,  tnd  It  not  isen  aftar  April,  Ita 
aj  li  tu,  Am,  toi*,  ka*.  In  cautuiUy  rapaating  tliia 
my  It  leuit  the  Ua,  it*  natural  aaemy,  to  ■  coniidanbla 
diittnea  kftar  it.  It  hu  bsen  renwi^  that  it  doai  not 
ling  in  our  rlimata,  uid  ha>  only  a  cbirnip  lery  aniio- 
g0U9  lo  that  of  tha  Uniiet :  It  la  said,  bowaTcr,  tiut  in  iu 
nttiTB  cDuntij  Ita  long  is  nry  ti;raatbla  in  tb«  spdi4( 
(eiion,  «^i«Flilly  whan  it  pacehat  on  the  aummit  of 
loftytraea.  It  miko  Itt  nasi  In  tha  woodt  in  the  neigh- 
boirhood  of  Dtntdn;  It  nettles  also,  accnniing  to  No»- 
pitnn,  in  aoma  ptrta  of  Hollud,  and  chooaai  thoaa 
which  tra  coversd  with  aider  and  BBrrlca-treei,  of  the 
berriot  of  which  it  it  nrj  fcnd.  It  hu  two  bnxide 
eraiyyear,  in  the  monlbt  of  April,  May  and  June:  etch 
cm^ala  of  from  fbar  to  six  eggs,  of  a  graanith-blua,  and 
ipstted  wrlth  blackirii.  It  naitlei  ilao  fn  Sweden,  uid 
placet  ltd  nBtt  on  the  small  ahniba  and  In  the  Iwdgei. 
While  tbe  femila  hitrJiai,  tlia  mala  bunts,  and  brlngi 
bar  her  food.  From  Iha  analog}'  between  this  bird  and 
the  mnK-thniih,  It  would  aeem  probable  that  tha  male 
also  pactakea  tba  rare  of  incubation.  Netaminn  atyt 
that  tha  mala  and  female  of  Ihls  apeelei  gwallow  the 
aicramBnt  of  tba  yoiuig  while  tbey  remain  In  Iha  neet. 
Thti  htblt  is  commoo  to  them  ivith  many  other  birdi, 
hot  tha  aicramenta  remain  at  the  entrance  of  (heir 
cawpbagns,  and  they  ^jed  tbam  In  aome  apot  away  from 
the  neat,  ao  at  to  remoie  ail  tuiplolon  of  the  place  where 
(heir  young  family  It  concealed.  The  uaual  aliment  of 
thtae  bird!  coii«J>ti  of  the  imall  wurma,  wblch  they  pro- 
cure by  scraping  up  the  earth,  of  berries,  of  tumipa,  and 
ctlenrilltn.  When  theio  are  wanting,  tbey  bate  ra- 
cDune  to  eherHes,  grapes,  and  other  kinds  of  lender 
fmlti.  Then  it  it  Ibat  their  Aesh  acqulraa  tbe  delicacy 
wbieh  tenders  it  in  equal  eatimatlon  with  tfatt  of  tbe 
•oagobnDh.     They  tn  not  mistrustful,  and  are  more 

Tb«  Pm%clattd  I^iw*  ii  a  nidte  of  New  Holitnd, 
and  baa  been  waU  described  by  Mr  VIgort  tod  Dr 
HoBcSeld,  In  the  ftftsantb  toluma  of  the  Linnaan 
Tnntactions.  The  general  colour  of  the  plmnage  It 
brown,  inclining  to  oUra;  breiat  aab-eolour,  and  belly 
nifautjmffi  a  white  ftraalt  ater  tha  eye,  tod  cbin 
and  throat  white;  toil  gmtly  wedged,  and  legi  pale- 

We  ihall  now  speak  of  the  BhciHrdi. 

e  blackbirdt  generally 


Some  natunllstt  dlstinguiab  tl 


knd  partictilarly  upon  the  Alps,  ia  Mmetimea 
«een  all  orer  white,  U  a  heautiful  and  canor- 
ous bird,  wbiftling  all  the  spring  and  summer 
time  with  a.  note,  at  a  distance,  the  most 
pleasing  of  all  the  grove.      It  is  the  deepest 


from  the  thniahaa  by  tba  Tartical  motion  of  tha  tail ; 
but  thii  li  found  among  aoma  iptvltM  of  tbe  latter. 

Tha  SkcHirxl  Is  solitary,  lirlng  either  alone  or  in 
eompaiqr  with  ita  faaiala.    Though  oaturally  wild,  it  It 


men  eailly  tamed  than  tha  ihruahei.  It  aijsnRH  and 
naatlaa  near  inhabited  pltcea  ;  it  Is  more  diatmttfui  iitd 
subtle,  and  la  ttid  lo  hatB  t  mar*  plarcing  tight,  which 
atitblea  It  to  dltcorer  the  fowler  at  a  great  dlitance;  it 
is  tbarefara  ^iproached  with  much  more  difficulty.  Tba 
mala  hta  a  powerful  TOioe,  but  hardly  mpportabla,  •i' 
cept  in  thewoodi,  or  rhtmpeigncDunliy.  It  cemmsncM 
Ita  notes  from  the  lint  fine  days  in  (be  month  of  Febrv- 
Biy,  and  continual  to  sing  until  the  fine  aeatou  ii  pral^ 
well  adnnced ;  it  lingi  one  of  the  longsst  of  any  of  our 
birds.  Tbe  lore  taaaon  begint  eariy  with  tha  blKskbird, 
and  It  Is  not  rare  to  see  young  ones  it  the  commence- 
manl  of  May.  Thli  apecEaa  baa  two  or  three  bioodt 
BTery  year ;  It  bulldt  Ita  nast  in  thick  buihei,  at  a 
moderate  height,  or  In  Ibe  old  Ininks  of  faiadlasi  treat, 
covered  with  irf;  It  la  compoaad  of  most,  small  roott, 
and  drlid  hertu,  bound  logethsr  with  clay,  and  tbe 
interior  la  lumlihed  wlib  Iba  loftast  materials.  The 
male  and  female  work  together  at  Its  constructlou  with 
ao  much  ataldulty,  tliat  we  are  assured  that  eight  daya 
are  tuffident  for  tbe  liniablng  iJ  Lbe  work.  Wben  it  is 
finitfaed,  (ho  female  depotitt  in  it  from  four  to  Bra  eggs, 
of  t  bluiib-green,  with  ruaty-coloured  spolt,  frequent, 
and  not  very  distinct.  She  batchos  them  with  so  much 
ardour,  that  she  sometimes  luflbri  herself  to  be  caught 
wlih  the  hand  on  the  neat. 

Thaie  blrdt  are  Bought  alter,  and  breugfat  up  in  cap. 
ttiity  for  their  aong,  and  more  especially  for  their  power 
of  improving  it,  of  retolniog  Uit  Bin  which  they  are 
taught,  and  imitating  th»o  which  tbey  hear.  Tbca* 
who  are  daalrout  of  bringing  them  tip  ahould  take  them 
in  Ibe  nest,  when  tbey  are  feathered,  and  feed  them  at 
firat  with  ■  liquid  patte,  composed  of  steeped  bread, 
yolk  of  egg,  and  brulagd  hempaaed,  aud  afterwards  with 
tbeepV heart,  mlneed  meat,  cmmba  of  bread,  and  dif- 
ferent fruilt  and  berriei.  They  must  not  be  shut  up 
with  other  birds,  for,  nalurslly  uneasy  and  petulant, 
tbey  win  pursue  ind  turment  tbem  coiitiaiatly,  unlasa  in 
very  isrge  aviaries,  lilled  with  afarubs  and  bushes.  In 
Ihit  way.  Indued,  they  may  have  tbe  pleasure  of  making 
their  own  netta,  and  bringing  up  their  young,  if  tbey 
are  provided  with  a  tuffident  quantity  of  the  proper 
ailment.  To  aucceed  completely.  It  Is  neeesiuy  to 
tbttiln  from  approaching  tha  brood  while  the  little  onet 
are  not  entirely  fledged,  for  otherwise  tbe  dd  ones  will 
either  abandon  or  devour  them.  Tiie  blackUrds  tra 
verj  food  of  bathing  themtelvsa;  they  must,  tberafora. 
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toned  warbler  of  the  woods ;  but  it  ia  rather 
unpleasant  in  a  cage,  being  loud  and  deafen, 
ing.  It  lays  four  or  five  bluish  eggs,  in  a 
nest  usually  built  at  the  stump  of  some  old 

have  plenty  of  water,  which  contributes  not  a  little  to 
their  gaiety.  Their  moulting  commences  at  the  end  of 
summer,  and  is  so  complete,  that  some  are  frequently 
seen  at  that  period  with  the  head  entirely  divested  of 
feathers.  At  this  epoch  they  cease  to  sing,  and,  gener- 
ally, near  its  termination  they  proceed  to  migrate.  Some 
few,  however,  are  observed  to  remain  the  winter:  they 
then  inhabit  hedges  and  the  thickest  woods,  seeking 
those  where  there  are  warm  springs  and  evergreen 
trees,  as  much  for  a  shelter  from  the  cold,  as  for  the 
purpose  of  procuring  sustenance.  They  come  at  this 
season  into  gardens,  and  feed  on  snails ;  they  even  seek 
them  in  the  holes  of  walls,  and  know  very  well  how  to 
break  the  shell  and  extract  the  animaL  Their  flesh  is 
considered  veiy  delicate  during  the  vintage  time  in  wine 
countries,  and  is  as  much  in  request  as  that  of  thrushes ; 
but  it  grows  bitter  when  they  feed  only  on  juniper, 
berries,  ivy.berries,  and  other  such  fruits.  It  is  said  to 
have  some  medicinal  properties,  and  to  be  good  in  fluxes 
and  dysenteries.  Nevertheless,  ulcerated  and  hemorr- 
hoidal patients  should  abstain  from  it ;  the  oil  in  which 
blackbirds  are  cooked  is  much  recommended  by  foreign 
physicians,  in  cases  of  sciatica ;  and  the  dung  of  these 
birds,  dissolved  in  vinegar,  is  said  to  clear  the  akin,  and 
disperse  redness  and  blotches,  if  constantly  used. 

Though  these  birds  are  very  distrustful  and  subtle, 
they  give  easily  into  the  snares  that  are  laid  for  them, 
provided  the  fowler  be  invisible.  A  method  of  taking 
them,  well  known  to  shepherds  and  the  inhabitants  of 
the  country,  consists  in  making  a  little  hole  in  the 
ground,  about  five  inches  broad,  eight  long,  and  nine 
deep.  In  the  bottom  are  placed  various  berries,  or 
earth-worms,  attached  to  a  little  stick  with  a  thread,  or 
transfixed  through  the  body  with  long  horns.  If  other 
birds  are  wanted  to  be  taken,  grains  and  other  aliments 
are  oast  into  the  bottom  of  the  hole,  especially  those  of 
which  they  eat  in  preference.  They  then  take  a  piece 
of  turf,  a  tile,  or  a  stone  of  the  size  of  the  hole,  and 
place  them  on  a  sort  of  figure  of  4,  so  arranged  on  the 
hole  that  the  bird  cannot  come  to  the  bait  without  touch- 
ing the  stick,  and  making  the  coveriet  fall,  which  shuts 
them  up  in  the  hole.  To  draw  the  blackbirds  more 
efiectually,  a  tame  one  is  sometimes  fixed  at  (he  side  of 
the  snare,  either  on  a  stick,  or  otherwise.  This  method 
succeeds  well  in  winter,  when  the  birds  are  pressed  for 
food,  and  will  go  any  where  in  search  of  it. 

Nothing  so  opposite  as  white  and  black ;  yet  %ve  see 
the  first  colour  pass  abruptly  into  the  second,  without 
going  through  the  intermediate  shades.  Blackbirds, 
crows,  and  other  birds  of  the  same  hue,  present  examples 
of  this  every  day.  Among  the  accidental  varieties  of 
this  species,  we  find  some  completely  white,  including 
even  the  bill  and  feet.  Some  have  these  parts  yellow, 
others  have  the  bill  red.  Individuals  have  been  ob> 
served,  whose  entire  plumage  was  of  a  yellowish-rose 
colour,  with  the  bill  and  feet  yellow.  On  some  speci- 
mens the  head  alone  is  white,  with  three  oblong  black 
spots  placed  behind  the  eyes;  the  iris,  the  beak,  and  the 
feet  are  yellow.  Others  are  varied  with  black  and 
white,  in  transversal  spots  on  the  upper  parts,  and 
longitudinal  underneath ;  some  have  the  wings  and  tail 
only  as  white  as  snow:  all  the  rest  of  the  plumage  is  a 
fine  black.  Finally,  young  ones  are  sometimes  seen 
which  have  the  alar  and  caudal  quilla  white  from  their 
origin,  and  for  half  their  length. 

The  JUnff-- Ouzel  is  decidedly  a  diflerent  species  from 
the  hst  To  say  nothing  of  the  plumage,  &c.,  its  habits 
and  manners  are  diflerent;  its  usual  cry  is  cr,  cr,  er. 
In  spring  its  song  Is  less  loud  than  that  of  the  common 


hawthorn,  well  plastered  on  the  inside  with 
clay,  straw,  and  hair. 

r leasing,  however,  as  this  bird   may  be, 
the  blue-bird,  described  by  Beilonius,  is  in 

blackbird,  and  varied  with  sweet  and  melodious  sounds. 
It  is  a  bird  of  passage  with  us,  and  is  never  seen  but  in 
spring  and  autumn.  It  does  not  always  pursue  in  its 
migrations  a  regular  route ;  it  usually  follows  the  chains 
of  mountains,  and  particularly  seeks  hedges,  where  ivy 
is  abundant,  of  the  berries  of  which  it  is  especially  fond. 
It  is  seen  regularly  enough  iu  the  months  of  April  and 
October,  on  the  mountains  in  tha  neighbourhood  of 
Rouen.  It  somotimes  remains  there  during  (he  entire 
summer,  but  very  rarely.  These  blackbirds  appear  to 
travel  in  families  only,  for  seldom  more  than  eight  or 
twelve  are  seen  together.  They  do  not  quit  the  hedges, 
and  prefer  those  which  are  on  the  summit  of  mountains, 
and  on  the  borders  of  woods.  In  both  seasons,  their 
passage  does  not  continue  for  more  than  from  fiiteen  to 
twenty  days ;  for  aU  this  time  they  are  excessively  lat, 
and  their  flesh  is  very  delicate  eating.  These  birds  have 
this  peculiarity,  that  they  are  as  fat  in  spring  as  in 
autumn,  while  the  reverse  is  altogether  the  case  with  the 
other  blackbirds  and  thrushes,  and  indeed  with  all  other 
small  birds,  which  are  very  fat  in  autumn,  and  quite 
lean  in  spring.  Less  distrustful  than  the  common 
blackbirds,  the  ousels  sufler  themselves  to  be  approached 
without  difiiculty.  It  is  said,  however,  that  they  are 
not  very  easily  caught  in  snares.  Still  it  would  appear 
that  they  might  be  taken  without  much  trouble  in  the 
spider-nets  that  we  have  described ;  as  whenever  they 
are  pursued  they  stick  constantly  to  the  hedges,  prefer- 
ring those  which  are  in  a  right  line,  and  quitting  one 
only,  cast  themselves  into  the  succeeding. 

This  species  is  common  in  all  the  high  mcuntains  oi 
England  and  Scotland^  of  Sweden,  Auvergne,  Savoy, 
Switaerland,  and  Greece.  It  also  inhabits  the  moun- 
tain chain  of  the  Vosges,  where  it  nestles  on  the  fir- 
trees.  It  also  places  its  nest  at  times,  at  a  small  dis- 
tance from  the  ground,  either  on  a  rock  covered  with 
bushes  and  large  briars,  or  at  the  foot  of  a  very  thick 
bush;  branches,  roots  of  heath,  and  moss  heaped  to- 
gether without  order  form  the  basis  of  the  nest,  the  out- 
side of  which  is  furnished  with  thick  weeds,  and  the 
inside  with  clay  mixed  with  filaments  of  roots  and  dried 
leaves:  fine  and  soft  plants  form  the  bed,  on  which  the 
female  lays  four  eggs,  of  the  same  size  and  colour  with 
those  of  the  common  blackbird,  but  very  remarkable  for 
the  large  reddish  spots  witli  which  tliey  are  marked. 

The  Rack' thrushes  (as  their  name  indicates)  are  in- 
habitants of  the  rocks  and  mountains,  and  must  be  sought 
for  in  the  wildest  and  most  solitary  retreats:  continually 
on  their  guard,  they  do  not  hestitate  to  stand  in  exposed 
places.  They  are  frequently  seen  at  some  .distance  from 
their  haunts,  perched  on  large  stones ;  but  they  are  very 
difficult  to  approach,  and  very  rarely  stop  within  range 
of  gun-shot  When  they  are  advanced  upon  a  little  too 
much,  they  are  ofl"  to  another  stone,  and  always  choose 
one  where  they  can  have  a  full,  commanding  view  of  all 
that  surrounds  them.  These  birds  are  not  a  bad  eat- 
able, but  they  are  still  more  in  estimation  for  their  voice, 
which  is  sweet  and  varied,  approaching  the  tones  of  the 
black-headed  warbler.  Their  throat  is  so  flexible,  that 
they  quickly  appropriate  the  song  of  other  birds,  and  the 
airs  of  music.  A  little  before  sunrise,  and  at  sonset, 
they  utter  the  loudest  sounds.  During  the  day  their 
song  amounts  to  little  more  than  chirping ;  but  in  the 
middle  of  the  night,  if  their  cage  be  approached  with  a 
light,  they  begin  to  sing  directly.  The  extreme  dis- 
trastfulnees  of  these  birds  naturally  leads  them  to  choose 
the  most  inaccessible  places  for  the  security  of  their 
young  family.  They  make  their  nests  in  the  holes  of 
rocks  and  attach  them  also  to  the  roofs  of  caverns.    It  is 
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every  respect  far  superior.  This  beautiful 
animal  entirely  resembles  a  blackbird  in  all 
but  its  blue  colour.  It  lives  in  the  highest 
parts  of  the  Alps,  and  even  there  chooses  the 

not  without  much  risk  and  labour  that  their  young  brood 
can  be  got  at ;  and  even  when  the  robber  arnves  at  the 
place,  a  sure  danger  awaits  him  of  having  his  eyes 
plucked  out  by  these  birds,  which  are  not  less  courage- 
(Mis  than  distrustful,  and  will  defend  their  young  with 
deq)erate  obstinacy.  Their  eggs  are  four  or  five  in  num- 
ber, of  a  green  ish>blue. 

The  rote-coUmred  Blackbird  pleases  the  eye  by  the 
beauty  and  brilliancy  of  its  plumage,  but  it  also  possesses 
other  qualities  far  more  valuable,  it  is  a  great  destroyer 
of  grushoppersy  locusts,  &c.  of  which  it  devours  an  in- 
credible number  every  day  in  the  various  parts  of  the 
east.  It  was  regarded  by  the  ancients,  who  called  it 
Seleuddo,  as  a  favour  of  the  gods,  when  these  scourges, 
more  destructive  to  the  productions  of  the  earth  Uian 
hail  and  tempest,  devastated  the  country.  Even  at 
present,  the  Arabs,  the  Indians,  and  the  inhabitants  of 
Aleppo  are  accustomed  by  superstitious  practices  to 
invoke  this  bird,  which  they  call  the  Samarmar,  to 
come  to  the  succour  of  the  crops,  which  are  attacked  by 
myriads  of  locusts.  The  Turks  esteem  it  a  sacred  bird, 
and  will  not  suffer  it  to  be  killed  in  their  presence.  It 
would  be  well  if  their  example  was  more  generally 
imitated  with  respect  to  all  birds  that  render  similar 
services  to  mankind.  It  would  appear  that  this  black, 
bird  has  no  song,  at  least  ornithologists  and  travellers 
make  no  mentirai  of  it.  According  to  Forskd,  its  cry 
is  heard  at  a  great  distance,  and  may  be  expressed  thus: 
ir,  tr,  tr.  This  species  appears  spread  through  the 
hottest  and  coldest  parts  of  the  old  continent.  Forskel 
has  seen  it  on  the  burning  sands  of  Arabia,  and  in  the 
plains  of  Aleppo,  in  July  and  August.  Le  Vaillant  has 
met  with  it  in  Africa,  as  high  as  S4<>  south  latitude . 
It  has  been  sent  into  this  country  from  Bengal.  Pallas 
lias  found  it  in  the  north  of  Siberia,  in  the  mountainous 
vicinity  of  the  Irtish,  where  it  nestles.  Very  nume- 
rous flocks  of  these  birds  traversed  Provence  and  Pied- 
mont, in  the  autuom  of  1817.  They  are  found  in  the 
mountains  of  Lapland,  are  common  on  the  shores  of  the 
Caspian,  near  Astracan,  and  along  the  entire  extent  of 
the  Volga.  They  pass  every  year  in  large  flocks  into 
the  southern  part  of  Russia.  The  rose-coloured  black- 
birds, which  are  seen  on  the  continent,  come  only  dur. 
ing  the  passage  time  of  other  birds;  at  this  period  many 
are  obeerved  in  Burgundy.  Klein  assures  us,  that  they 
liaTB  a  name  in  Spanish,  which  indicates  that  they  are 
known  in  Sfttin.  Aldrovandus,  the  first  naturalist  who 
hes  mentioned  these  birds,  informs  us,  that  they  some- 
times appear  in  the  plains  of  Bologna,  where  the  fowlers 
call  them  sea-starlings.  They  perch  on  dunghills, 
grow  very  fat,  and  their  flesh  is  good  eating.  They 
have  been  sometimes  seen  in  this  country. 

The  MoMngthruth,  properly  so  called,  or  Mocking- 
Urd,  derives  its  name  from  the  peculiar  talent  which  it 


of  imitating  the  ciios  and  a  part  of  the  song  of 


most  craggy  rocks  and  the  most  frightful 
precipices  for  its  residence.  As  it  is  rarely 
caught,  it  is  in  high  estimation  even  in  the 
countries  where  it  breeds,  but  still  more  valu- 

other  birds;  but  it  does  not  give  a  caricatured  imita- 
tion of  those  foreign  sounds  its  denomination  would 
appear  to  indicate  ;  on  the  contrary,  if  it  imitates  it  is 
only  to  embellish.  The  cries  and  half-phrases  with  which 
it  enriches  its  own  naturally  varied  song,  have  occa. 
sioned  the  aborigines  of  Mexico  to  give  it  a  name  hr 
more  appropriate  and  more  justly  applicable,  that  of 
CencontiatoUi,  which  means  /our  hundred  language*. 
This  bird  not  only  sings  with  taste,  aud  without  mono- 
tony, but  also  with  action  and  animation.  It  is,  perhaps, 
one  of  the  first  of  singing  birds;  but  to  place  it  above 
the  nightingale,  with  FemandeT,  Nieremberg,  and 
othen,  can  only  be  done  by  those  who  have  never  heard, 
or  who  have  entirely  forgotten  the  song  of  that  delight- 
ful bird.  The  voice  of  the  mocking.thrush  is  more  loud 
and  powerful,  but  by  no  means  so  agreeable  within  a 
certain  distance.  Its  song  has  little  of  the  softness, 
delicacy,  and  plaintive  tenderness  that  so  peculiarly 
characterize  the  nightingale  during  the  season  of  love. 
As  there  is  no  bird  among  the  Americans  at  all  to  be 
compared  to  the  mocking-bird,  it  is  not  astonishing  that 
they  should  have  exalted  it  into  so  extraordinary  a 
character,  and  raised  it  above  all  other  birds.  They 
have,  however,  exaggerated  its  talents,  in  stating  that  it 
can  imitate  completely,  and  in  all  their  parts,  the  song 
of  other  birds,  the  cries  of  diflerent  quadrupeds,  the 
crying  of  infants,  the  laughter  of  a  young  girl,  and  in 
being  able  to  repeat  entire  jiirs  on  the  same  key  in 
which  it  has  heard  them.  It  does  not  possess  the 
imitative  talent  to  this  degree,  even  in  captivity.  The 
mewing  of  the  cat,  however,  it  takes  ofi*  so  completely 
as  to  deceive  any  ear.     (See  note  at  page  146.) 

This  bird  is  very  common  in  St  Domingo,  where 
it  is  called  the  nightingale ;  but  there  it  possesses  none 
of  those  qualities  so  much  vaunted  in  North  America. 
Its  song,  however,  is  the  same.  It  frequents  the 
savannahs,  delights  to  be  near  habitations,  and  seems  to 
love  the  society  of  man,  the  sight  of  whom  is  alone  sufH- 
cient  to  excite  it  to  sing.  This  bird  moves  the  tail  up 
and  down,  and  often  carries  it  in  a  raised  position:  at 
such  times  its  wings  are  pendant.  Bold  and  couragn- 
ous,  the  mocking.thrush  is  frequently  at  war  with  the 
pipMt,  and  forces  the  little  birds  of  prey  to  quit  the 
places  which  it  has  adopted  for  its  own  abode,  especially 
during  the  hatching-time.  It  places  its  nest  on  trees 
of  middle  size,  or  in  thick  bushes,  gives  it  a  similar 
form  to  that  of  the  missel,  and  funiishes  the  base  with- 
out with  thorny  branches.  It  lays  four  or  five  eggs, 
spotted  with  red  points  on  a  white  ground,  which  points 
are  larger  towards  towards  the  thick  end  than  elsewhere. 
It  feeds  on  insects  and  diflerent  berries.  It  is  brought 
up  in  cages,  but  to  preserve  it,  it  must  be  taken  in  the 
nest,  and  its  tastes  and  wants  be  carefiilly  studied  and 
administered  to.  When  this  is  done,  it  will  continue 
to  sing  many  years.  It  is  about  the  size  of  the  redwing, 
and  the  female  is  of  the  same  dimensions  with  the  male. 

We  pass  on  to  the  Loriots  or  Obioles. 

The  Oriole^  properly  so  called,  and  golden  Oriole  of 
Latham,  comes  into  France  aboyt  the  middle  of  spring, 
and  quits  in  autumn  to  pass  the  winter  in  Africa.  It 
migrates  at  uncertain  periods  into  England  and  Sweden. 
On  their  arrival,  the  male  and  female  soon  couple,  and 
place  their  nest  at  the  extremity  of  the  branches  of  very 
elevated  trees.  This  nest  is  constructed  with  much  art 
and  industry:  it  is  attached  to  the  bifurcation  of  two 
small  branches ;  the  birds  enlace  around  the  two  branches, 
which  form  this  bifurcation,  long  threads  of  straw,  flax, 
or  wool,  some  of  which  going  right  from  one  branch  to 
another,  foiin  the  edge  of  the  nest  in  front,  and  the 
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able  when  carried  from  home.  It  not  only 
whiitlcB  in  the  most  delightful  manner,  but 
■peaks  with  an  articulate  distinct  voice.  It 
ia  N>  docile,  and  obierTeB  all  things  with  such 
diligence,  that  though  waked  at  midnight  by 
any  or  the  family,  it  will  speak  and  whistle  at 
the  word  of  command.  Ita  colour,  about  the 
beginning  of  winter,  from  blue  becomes  black, 
which  changes  to  its  original  hue  on  the  first 
approaches  of  spring.  It  makes  its  nest  in 
deep  holes,  in  very  high  and  inaccessible 
solitudes,  and  removes  it  not  only  from  the 
accesses  of  man,  but  also  hides  it  with  sur- 
prising cunning  from  the  shammoy  and  other 
wild  ^asls  that  might  annoy  its  young. 

The  manner  of  taking  this  beautiful  bird 
is  said  to  be  this.  The  fowlers,  either  by 
chance  or  by  lying  in  wait,  having  found  out 
the  place  where  it  builds,  take  with  them  a 
strong  stilt  or  stake,  such  as  the  climbers  of 
rocks  make  use  of  to  assist  them  in  their 
ascent.  With  the  assistance  of  this,  they 
mount  where  an  indifferent  spectator  would 
think  it  impossible  to  ascend,  covering  their 
heads  at  the  same  time  to  ward  off  any 
danger  of  the  falling  of  pebbles  or  stones  from 
above.  At  length,  with  extreme  toil  and 
danger,  having  arrived  at  the  nest]  they  draw 


othcn  psnatimting  Into  lli>  liuu«  of  tlia  nasi,  or  paohig 
mtdemaith  uid  rollinff  over  On  oppoilte  bruch,  glie 
iDlidity  to  the  irork.  BetirMn  the  exterior  uid  inlarlor, 
thera  ire  nwu,  lichsos,  uid  oUur  •imflu'  niltiiiiL  The 
interior  ii  Fumlahed  with  weol,  iplders'-irelH,  tha  iSllcf 
nttU  o(  cmterpKlsrs,  ttid  fetUian,  (he  whole  nnitad  and 
Unued  miict  intlmslel;  uid  \Dgai\Qm1j  together.  The 
eggi  are  four  or  Ara  in  numlwr,  at  ■  dirty  white, 
qirliikled  with  litUa  ipeU  of  »  black iah-brown,  and  mere 
numerous  towards  the  thick  end.  Incnbalion  la>t>  ihout 
oiie-uid-tvianlf  dayi. 

The  Borig  of  tha  oricda  la  tolermblj  well  kne^rn,  and 
hai  given  rlas  to  tha  diflerani  nanua  iiiipaaed  open  Uw 
bird,  according  ai  tha  hearan  hare  thought  proper  to 
eipreai  it,  or  ai  thaf  baliand  that  tbaf  heard  It.  Some 
bdiflTa  that  it  alwajt  crlei  Ko,  jn,  j«,  ijilkblei  which 
are  always  preceded  or  followsd  by  ■  Krt  oF  mawiiig, 
like  that  of  a  cat     Otherg  that  it  pnxiouacei  Orial  or 

The  oriole  ii  not  eailly  reared  In  capllvity:  this, 
howsTer,  may  he  aphiaied,  and  eirea  the  eld  ones  taken 
with  the  youiig  nay  be  praaerrtd  for  aoma  time,  if  they 
receive  plenty  of  thtaa  fnilta  of  which  tliey  are  ptrttcu- 
larly  fond.  Ai  to  the  young  taken  Irom  the  rieat,  they 
are  fed  at  flnt  with  the  nme  paata  which  la  giren  to 
nightingale!,  and  afterwardi  with  fmlta.  Then  birdi 
iDldoin  live  more  than  two  jean  io  c^itivlty  ;  they  moal 
genenlly  perish,  fmni  a  apeclea  of  gout  which  attaclu 
them  in  the  feet.  Ths  oriole  li  extremely  diatnutful, 
and  Tery  dlfiicult  of  approach.  Pracantion  miiat  be 
Ulad  whan  it  la  Intended  to  ahoot  them,  aa  they  fly  (nun 
tree  to  tree  for  s  long  time,  without  niflerlngtlieniaeivei 
remain  to  be  aimed  at     They  caii  be  atlnctad  by 


it  up  from  the  bole  in  which  it  is  nauallv 
buried,  and  cherish  the  yoang  with  an  aasi- 
duity  equal  to  Ibe  pains  they  took  to  obtain 
them.  It  produces  for  the  most  part  five 
yotmg,  snd  never  more;  it  seldom  descends 
into  the  plain  country,  flies  swifter  than  a 
blackbird,  and  uses  the  same  food. 

The  fieldfare  and  the  redwing  make  but  a 
short  stay  in  this  country.  Wilh  us  they  are 
insipid  tuneless  birds,  flying  in  flocks,  and 
exoessivelv  watchful  to  preserve  the  general 
ifety.  All  their  season  of  music  and  plea- 
ire  is  employed  in  the  more  northern  cli- 
mates, where  they  sing  most  delightfully, 
perched  among  the  forests  of  maples,  nilb 
which  those  countries  abound.  They  build 
their  nests  in  hedges;  and  lay  six  bluish-green 
eggs  spotted  with  black. 

The  stare,  distinguishable  from  the  rest  of 
this  tribe  by  the  glossy  green  of  its  feathers  in 
some  lights,  and  the  purple  in  others,  breeds  in 
hollow  trees,  eaves  of  houses,  towers,  ruins, 
olifis,  and  often  in  high  rocks  over  the  sea.  It 
lays  four  or  five  eggs  of  a  pale  greenish  ash- 
colour,  and  makes  its  nest  of  strBW,small  fibres 
of  roots,  and  such  like.  Its  voice  is  rougher  than 
the  rest  of  this  kind  :  but  what  it  wants  in  the 
melody  of  its  note,  it  compensates  by  the  tkd. 
lity  with  which  it  is  taught  to  speak.  In 
winter  these  birds  assemble  in  vast  flocks,  and 
feed  upon  worms  and  insects.  At  the  approach 
of  spring  they  assemble  in  the  fields  as  if  in 
conaullatiDn  tcvether,  and  for  three  or  foni 
days  seem  to  taie  no  nourishment :  the  greater 
part  leave  the  country ;  the  rest  breed  herc^ 
and  bring  up  their  3'oung.' 


tling  111 


t  it  rauat  ba  w 


actly  Ilka  thetr  Tolca,  ai,  otherwiae,  they  will  fly  off 
Immediately.     In  the  fruit  aeaaon  they  may  be  caugl ' 

with  variout  klndi  of  inarai All  that  wa  haTo  lald  1 

the  habits  at  this  oriola  is  applicable  to  tha  other  ipecii 
af  the  genua  as  far  as  they  are  knoi 
lit  EnglUt  EdiUim  nf  Ctnitr't  Ant 


Sbetluid  talat  ai  in  the 


parte  of  the  kingdom. 


Shetland  ialat  ai  in  tbe  aMMem  pana  t»  tne  Kmgilon: 
In  the  autumnal  and  hjaaal  tnaatha,  (hsaa  blr^  githi 
In  Immenae  flecka,  aaid  wa  fartlGularij  abundant  Id  tl.. 
fanny  parts  of  Nottlnghimihirs  and  Llncolnahire,  where 
they  rooit  among  Ibe  reed).  BoKira  they  retire  to  rett, 
they  perform  vuloiu  mtnniiTTea  In  the  air,  the  whole 
frequently  dearibing  rapid  reviduUoni  round  a  nrniTnon 
centre.  Thb  peculiar  flight  will  aomatlme)  continue 
for  nearly  half  an  hour,  betere  they  become  finally  eeltled 
for  the  night.  UpDn  the  approach  nf  tpring  Ihey  pair, 
and  ipread  (ham  selves  over  the  country — -They  build  Id 
the  hdes  of  tnei,  or  In  ruinous  bulldlngt,  irakiiig  an 
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To  this  tribe  might  be  added  above  a  hun- 
dred other  birds  of  nearly  the  thrash  size,  and 
living  like  them  upon  fruits  and  berries. 
Words  could  not  a£brd  variety  enough  to  des. 
cribe  all  the  beautiful  tints  that  adorn  the 
foreign  birds  of  the  thrash  kind.  The  bril- 
liant green  of  the  emerald,  the  flaming  red  of 

artlen  nest  of  dry  gnn  or  hay,  on  which  four  or  five 
eggs  of  a  blaisb-green  colour,  are  deposited.— Their  food 
I»r!iiefpaUy  consists  of  wonns  and  other  insects;  but  they 
also  eat  grain  and  various  seeds.  The  starling  is  a  veiy 
imitative  bird,  and,  when  tamed,  may  be  taught  to  arti- 
culate veiy  distinctly,  and  to  whistle  tunes  with  much 
precision.  In  its  wild  state  even,  it  may  frequently  be 
heard  endeavouring  to  imitate  the  cries  of  different  birds 
and  animals.  Its  own  peculiar  notes  are  a  shrill  whistle, 
and  chattering  kind  of  noise.  It  is  found  throughout 
Europe ;  and  the  same  species  appears  to  be  common 
also  in  Asia,  as  I  have  seen  specimens  from  Nepaul  that 
are  precisely  similar. — Starlings  are  often  sten  in  com. 
pany  with  rooks,  pigeons,  and  jackdaws. 

The  rtd^vfinged  StoHiiuf*  ^  jimerica,  though  gener- 
ally migratory  in  the  States  north  of  Maryland,  are  found 
during  winter  in  immense  flocks^  sometimes  associated 
with  StB  purple  grakles,  and  often  by  themselves,  along 
the  whole  lower  parts  of  Vir^nia,  both  Carolinas, 
Georgia,  and  Louisiana,  particularly  near  the  sea  coast, 
and  in  the  vicinity  of  large  rice  and  com  fields.  In 
the  months  of  January  and  February,  (says  Wilson,) 
while  passing  through  the  former  of  these  countries,  I 
was  frequently  entertained  with  the  aerial  evolutions  of 
these  great  bodies  of  starlings.  Sometimes  they  appeared 
driving  about  like  an  enormous  black  cloud  carried 
before  the  wind,  varying  its  shape  every  moment.  Some- 
times suddenly  rising  from  the  fields  around  me  with  a 
noise  like  thunder ;  while  the  glittering  of  innumerable 
wings  of  the  brightest  vermilion  amid  the  black  cloud 
they  formed,  produced  on  these  occasions  a  very  striking 
and  splendid  eflect.  Then  descending  like  a  torrent,  and 
covering  the  liranches  of  some  detached  grove,  or  clump 
of  trees,  the  whole  congregated  multitude  commenced 
one  general  concert  or  chorus,  that  I  have  plainly  dis- 
tinguished at  the  distance  of  more  than  two  miles;  and, 
when  listened  to  at  the  intermediate  space  of  about  a 
quarter  of  a  mile,  with  a  slight  breeae  of  wind  to  swell 
and  soften  the  flow  of  its  fences,  was  to  me  grand, 
and  even  sublime.  The  whole  season  of  winter,  that, 
with  most  birds,  is  past  in  struggling  to  sustain  life  in 
silent  melancholy.  Is,  with  the  n^-wings,  one  continued 
esmival.  The  profuse  gleanings  of  the  old  rice,  com, 
and  buckwheat  fiekis,  supply  them  with  abundant  food, 
at  onoe  ready  and  nutritious ;  and  the  intermediate  time 
is  spent  eitiier  in  aerial  manoeuvres,  or  in  grand  vocal 
performances,  as  if  solicitous  to  supply  the  absence  of 
all  the  tuneful  summer  tribes,  and  to  oheer  the  dejected 
free  ef  nature  with  their  whole  combined  powers  of  bar. 
mony.  Before  the  beginning  of  September,  these  flocks 
have  become  nomerous  and  formidable ;  and  the  young 
ears  ef  malse,  or  Indian  com,  being  then  in  their  soft 
succulent,  milky  state,  present  a  temptation  that  cannot 
be  rssistad.  Reinforced  by  numerous  and  dally  floeks 
from  all  parts  of  the  interior,  they  pour  down  on  the  low 
eemtries  in  prodigious  multitudes.  Here  they  are  seen, 
like  vast  clouds,  wheeling  and  driring  over  the  mea. 
dews  and  devoted  com  fiislds,  darkening  the  air  with 
their  nusobers.  Then  commences  the  work  of  destruc- 
tien  on  the  com,  the  husks  of  which,  though  composed 
of  namerous  envelopements  of  closely  wrapt  leaves,  are 
soon  eempieteiy  or  partially  tore  off;  while  irom  all 
quartsrs  myriads  continue  to  pour  down  like  a  tempest, 
hiacktning  half  an  acrs  at  a  time ;  and,  if  not  disturbed, 
repeat  their  deprsdations  Ull  little  remains  but  the  cob 
and  the  shrivelled  skins  of  the  grain;  what  UtUe  is  left 
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the  ruby,  the  purple  of  the  amethyst,  or  the 
bright  blue  of  the  sapphire,  could  not,  by  the 
most  artful  combination,  show  any  thing  so 
trulr  lively  or  delightful  to  the  sight,  as  the 
feathers  of  the  chilcoqui  or  the  tau total. 
Passing,  .therefore,  over  these  beautiful,  but 
little  knovirn,  birds,  I  will  only  mention  the 

of  the  tender  ear,  being  exposed  to  the  rains  and  wea. 
ther,  is  generally  much  injured.     All  the  attacks  and 
havoc  made  at  this  time  among  them  with  the  gun, 
and  by  the  hawks,— -several  species  of  which  are  their 
constant  attendants, — has  little  eflect  on  the  remainder. 
When  the  hawks  make  a  sweep  among  them,  they  sud- 
denly open  on  all  sides,  but  rarely  in  time  to  disappoint 
them  of  their  victims ;  and,  though  repeatedly  fired  at, 
with  mortal  effect,  they  only  remove  from  one  fieki  to 
an  adjoining  one,  or  to  another  quarter  of  the  same  iii- 
closure.     From  dawn  to  nearly  sunset,  this  open  and 
daring  devastation  is  carried  on,  under  the  eye  of  the 
proprietor;  and  a  farmer,  who  has  any  considerable  ex- 
tent of  com,  would  require  half-»-doceu  men  at  least, 
with  guns,  to  guard  it ;  and  even  then,  all  their  vigi- 
lance and  activity  would  not  prevent  a  good  tithe  of  it 
from  becoming  the  prey  of  the  blackbirds.    The  Indians, 
who  usually  plant  their  com  in  one  general  field,  keep 
the  whole  young  boys  of  the  village  all  day  patrolling 
round  and  among  It ;  and  each  being  fumishi^  with  bow 
and  arrows,  with  which  they  are  very  expert,  they  gener- 
ally contrive  to  destroy  great  numbers  of  them.     To 
compensate  their  consumption  of  com  in  autumn,  their 
general  food  in  spring,  as  well  as  during  the  early  part 
of  summer,  consists  of  grub-worms,  caterpillars,  snd 
various  other  larva,  the  rilent,  but  deadly  enemies  of 
all  vegetation,  and  whoae  secret  and  insidious  attacks  are 
more  to  be  dreaded  by  the  husbandman  than  the  com- 
bined forces  of  the  whole  feathered  tribes  together.    For 
these  vermin,  the  starlings  search  with  great  diligence ; 
in  the  ground,  at  the  rooU  of  plants,  in  orchards,  and 
meadows,  as  well  as  among  buds,  leaves,  and  blossoms ; 
and,  from  their  known  voracity,  the  multitudes  of  these 
insects  which  they  destroy  must  be  immense.  Let  me 
illustrate  this  (continues  Wilson)  by  a  short  computation ; 
If  we  suppose  each  bird,  on  an  average,  to  devour  fifty 
of  these  larva  in  a  day  (a  veiy  moderate  allowance),  a 
single  pair,  in  four  months,  the  usual  time  such  food  is 
sought  after,  will  consume  up%vards  of  twelve  thousand. 
It  is  believeid,  that  not  less  than  a  million  pair  of  these 
birds  are  disUibuted  over  the  whole  extent  of  the  United 
States  in  summer  ;  whose  food  being  nearly  the  same, 
woukl  swell  the  amount  of  vermin  destroyed  to  twelve 
thousand   millions.     But  the  number  of  young  birds 
may  be  fairly  estimated  at  double  that  of  their  parents ; 
and,  as  these  are  constantly  fed  on  larva  for  at  least  three 
weeks,  making  only  the  same  allowance  for  them  as  for 
the  old  ones,  their  share  wouM  amount  to  four  thousand 
two  hundred  millions ;  msking  a  grand  total  of  sixteen 
thousand  two  hundred  millions  w  noxious  imects  de- 
stroyed in  the  space  df  four  months  by  this  single  species  I 
The  combined  ravages  of  such  a  hideous  host  of  vermin 
would  be  sufiicient  to  spread  famine  and  desolation  over 
a  wide  extent  of  the  richest  and  best  cultivated  country 
on  earth.     All  this,  It  may  be  said,  is  mere  supposition. 
It  is,  however,  supposition,  founded  on  known  and  ac 
knowledged  facts.     I  have  never  dissected  any  of  these 
birds  in  spring  without  receiving  the  most  striking  and 
satisfactory  proofs  of  these  facts ;  and  though,  in  a  mat- 
ter of  this  kind,  it  is  impossible  to  ascertain  precisely 
the  amoimt  of  the  beneftu  derived  by  agriculture  from 
this,  and  many  other  species  of  our  birds,  jret  in  the 
present  case,  I  cannot  resist  the  belief,  that  the  services 
of  this  species,  in  spring,  are  hr  more  important  and 
beneficial  than  the  value  of  all  that  portion  oi  com  which 
a  careful  and  active  farmer  permits  himself  to  lose  by  It 
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American  mock-bird,  the  favourite  songster 
of  a  region,  where  the  birds  excel  rather  in 
the  beauty  of  their  plumage  than  the  sweet- 
ness of  their  notes. 

This  valuable  bird  does  not  seem  to  vie 
with  the  feathered  inhabitants  of  that  country 
in  the  beauty  of  its  plumage,  content  with 
qualifications  that  endear  it  to  mankind  much 
more.  It  is  but  a  plain  bird  to  the  eye,  about 
the  size  of  a  thrush ,  of  a  white  and  gray  colour, 
and  a  reddish  bill.  It  is  possessed  not  only 
of  its  own  natural  notes,  which  are  musical 
and  solemn,  but  it  can  assume  the  tone  of 
every  other  animal  in  the  wood,  from  the  wolf 
to  the  raven.  It  seems  even  to  sport  itself  in 
leading  them  astray.  It  will,  at  one  time, 
allure  the  lesser  birds  with  the  call  of  their 
males,  and  then  terrify  them,  when  they  have 
come  near,  with  the  screams  of  the  eagle. 
There  is  no  bird  in  the  forest  but  it  can 
mimick  ;  and  there  is  none  that  it  has  not,  at 
times,  deceived  by  its  call.  But,  not  like 
such  as  we  usually  see  famed  for  mimicking 
with  us,  and  which  have  no  particular  merit 
of  their  own,  the  mock-bird  is  ever  surest  to 
please  when  it  is  most  itself.  At  those  times 
it  usually  frequents  the  houses  of  the  Ameri- 
can planters;  and,  sittins;  all  night  on  the 
chimney-top,  pours  forth  the  sweetest  and  the 
most  various  notes  of  any  bird  whatever.  It 
would  seem,  if  accounts  be  true,  that  the 
de6ciency  of  most  other  song-birds  in  that 
country,  is  made  up  by  this  bird  alone.  They 
often  build  their  nests  in  the  fruit-trees  about 
houses,  feed  upon  berries  and  other  fruits,  and 
are  easily  rendered  domestic.^ 

*  Wilson's  description  of  the  Americtn  mocking/Mrd 
is  extremely  ini mated ;  but,  in  his  enthusium,  he  is 
supposed  to  have  somewhat  exaggerated  the  qualities  of 
the  little  mimic.  (See  page  143,  onlf,  iVoto.)  *<The 
voice  of  the  mocking.bird,"  says  the  great  American 
ornithologist,  "  is  full,  strong,  and  musical,  and  capable 
of  almost  OTery  modulation,  from  the  clear  mellow  tones 
of  the  wood-thrush  to  the  savage  scream  of  the  bald 
eagle.  In  measure  and  accents  he  faithftilly  follows  his 
originals,  while  in  force  and  sweetness  of  expression  he 
greatly  improves  upon  them.  In  his  native  woods,  on  a 
dewy  morning,  his  song  rises  above  every  competitor, 
for  the  others  seem  merely  as  inferior  accompaniments. 
His  own  notes  are  bold  and  full,  and  varied  seemingly 
beyond  all  limits.  They  consist  of  short  expressions  of 
two,  three,  or  at  most  five  or  six  syllables,  generally  ex- 
pressed with  great  emphasis  and  rapidity,  and  continued 
with  undiminished  ardour,  for  half  an  hour  or  an  hour 
at  a  time.  While  singing,  he  expands  his  wings  and 
his  tail,  glistening  with  white,  keeping  time  to  his  own 
music,  and  the  buoyant  gaiety  of  his  action  is  no  less 
fascinating  than  his  song.  He  sweeps  round  with 
enthusiastic  ecstasy,  he  mounts  and  descends  as  his  song 
swells  or  dies  away ;  he  bounds  aloft,  as  Bertram  says, 
with  the  celerity  of  an  arrow,  as  if  to  recover  or  recal 
his  very  soul,  expired  in  the  last  elevated  strain.  A 
bystander  might  suppose  that  the  whole  feathered  tribes 
bad  assembled  tc^ether  on  a  trial  of  skill ;  each  striving 
to  produce  his  utmost  effect,  so  perfect  are  his  imitations. 
He  often  deceives  the  sportoman,  and  even  birds  them- 


CHAP.  III. 

OF  THE  NIGHTINGALE,  AND  OTHER  SOFT- 
BILLED  80NG-BIBD8. 

Thb  Nightingale  is  not  only  famous  among 
the  moderns  for  its  singing,  but  almost  every 
one  of  the  ancients,  who  undertook  to  de- 
scribe beautiful  nature,  has  contributed  to 
raise  its  reputation.  '*  The  nightingale,"  says 
Pliny,  "  that,  for  fifteen  days  and  nights,  hid 
in  the  thickest  shades,  continues  her  note 
without  intermission,  deserves  our  attention 
and  wonder.  How  surprising  that  so  great  a 
voice  can  reside  in  so  small  a  body !  such  per- 
severance in  so  minute  an  animal!  With 
what  a  musical  propriety  are  the  sounds  it 
produces  modulated !  The  note  at  one  time 
drawn  out  with  a  long  breath,  now  stealing 
off  into  a  different  cadence,  now  interrupted 
by  a  break,  then  changing  into  a  new  note  by 
an  unexpected  transition;  now  seeming  to 
renew  the  same  strain,  then  deceiving  expec- 
tation! She  sometimes  seems  to  murmur 
within  herself;  full,  deep,  sharp,  swift,  draw- 
ling, trembling;  now  at  the  top,  the  middle^ 
and  the  bottom  of  the  scale!  In  short,  in 
that  little  bill  seems  to  reside  all  the  melody 
which  man  has  vainly  laboured  to  bring  from 
a  variety  of  musical  instruments.  Some  even 
seem  to  be  possessed  of  a  different  song  from 
the  rest,  and  contend  with  each  other  with 
great  ardour.  The  bird  overcome  is  then  seen 
only  to  discontinue  its  song  with  its  life." 

This  most  famous  of  the  feathered  tribe 
visits  England  in  the  beginning  of  April,  and 
leaves  us  in  August  It  is  found  but  in  some 
of  the  southern  parts  of  the  country,  being 

selves  are.  sometimes  imposed  upon  by  this  admirable 
mimic.  In  confinement  he  loses  little  of  the  power  or 
energy  of  his  song.  He  whistles  for  the  dog ;  Cssar 
starts  up,  wags  his  tail,  and  runs  to  meet  his  master. 
He  cries  like  a  hurt  chicken,  and  the  hen  hurries  about, 
with  feathers  on  end,  to  protect  her  injured  brood.  He 
repeats  the  tune  taught  him,  though  it  be  of  considerable 
length,  with  great  accuracy.  He  runs  over  the  notes  of 
the  canary,  and  of  the  red  bird,  with  such  superior  exe- 
cution and  effect,  that  the  mortified  songsters  confess 
his  triumph  by  their  silence.  His  fondness  for  variety, 
some  suppose  to  ii^ure  his  song.  His  imitations  of  the 
brovm  thrush  are  often  interrupted  by  the  crowing  of 
cocks ;  and  his  exquisite  warblings  after  the  blue  bird, 
are  mingled  with  the  screaming  of  swallows,  or  the 
cackling  of  hens.  During  roooolight,  both  in  the  wild 
and  tame  state,  he  sings  the  whole  night  long.  The 
hunters,  in  their  night  excursions,  know  that  the  moon 
is  rising  the  instant  they  begin  to  hear  his  delightful 
solo.  After  Shskspeare,  Harrington  attributes  in  part 
the  exquisiteness  of  the  nightingale's  song  to  the  silence 
of  the  night;  but  if  so,  what  are  we  to  think  of  the  bird 
which,  in  the  open  glare  of  day,  overpowers  and  often 
silences  all  competition  ?  His  natural  notes  partake 
of  a  character  similar  to  those  of  the  brown  thrush,  but 
they  are  more  sweet,  more  expressive,  more  varied,  and 
uttered  with  greater  rapidity. *' 


THE  NIOHTINOALE. 


U7 


totally  unknown  in  Scotland,  Irelaoil,  or 
North  Wales.  They  frequent  thick  hedges 
and  low  coppices,  and  generally  keep  in  the 
middle  of  uie  bush,  »o  that  they  are  rarely 
teen.  They  begin  their  song  in  ihe  evening, 
and  generally  continue  it  for  the  whole  night 
For  weeks  together,  if  undisturbed,  they  sit 
apon  the  same  tree ;  and  Shakapeare  rigntly 
describes  Ihe  nightingale  sitting  nightly  in  the 
same  place,  which  I  have  frequently  ob- 
served she  seldom  departs  from.' 


tnd  t  hair  of  which  belong  to  Ihe  Ull.  But  in  confln*- 
muil,  when  It  li  wall  led,  uid  wpvclally  whan  it  hu 
Iwen  brad  from  (ha  nast,  it  ii  comniDnly  lu-ger,  rMch- 
Ing  Minetimei  Ihe  tlu  i^  a  Ivk.  Whan  wild,  Dlglilln- 
galat  an  Ibund  throughout  Europe,  u  &i  u  th<  north  of 
England,  and  tha  middle  of  Sweden ;  in  (IL  Alia,  u  far 
*s  tha  lampanta  region*  of  Siberia :  and  In  Africa,  on 
Uw  banks  of  the  Nile.  They  eveiy  where  cbooae  for 
Ibelr  reaidence  places  which  are  ahady,  cool,  but  not 
cold,  nich  aa  woodi,  Ihlcketa,  and  even  mere  faedgus  In 
the  HeldE.  Gram,  ILIck  bramblei,  lufUd  bushel  near 
ftelda  and  meadowi,  ara  their  faTourila  abodes.  They 
iko  like  gardens  planted  with  untrlmmed  elm-hedgei, 
which  ara  coniequentlj  thick  and  binby  down  to  the 
giound.  Their  principal  food  II  Inaects,  eapeclally 
green  caterpllltn,  of  which  they  clear  tha  buihei  and 
trees,  butterflies,  fllei,  uid  beetles,  and  the  gruhi  of 
insecu  hid  among  men  or  in  the  earth.  At  their  de. 
parture,  tomrdg  the  end  of  summer,  they  al»  eat  elder- 
berries  and  cuirtnts.  Thay  btilld  their  neiti  In  a  grove 
er  orchard,  among  a  heap  of  hnnches,  or  In  a  Ihom 
buih,  or  the  trunk  of  a  tree  lurrounded  by  briin.  They 
ara  easily  caught  with  limed  twigs,  or  nooies  and 
■pringa.  When  allowed  lo  By  freely  In  rooms,  they  do 
not  sing  ao  well  is  in  cage),  which  tfaould  bo  of  an  ordi- 
nary sin.  and  formed  of  osiers. 

The  first  good  qnallt^  of  a  nightingale  is  undoubtedly 
iu  fine  voice,  and  notes  which  1  shall  endeavour  to  de- 
scribe. Tbt  nightingale  expresses  his  different  emo- 
tioDi  by  lultsble  and  particular  tones.  The  most  un- 
meaning cry  whan  be  Is  alone  appears  to  be  a  simple 
whittle^,  but  IF  tbenllabla  err  is  added,  it  ia  then  the 
call  o(  the  male  to  the  female.  The  sign  of  displeasure 
er  faar  is  fit  repealed  rapidly  and  loudly  before  adding 
the  termtDaling  crrj  whilst  that  of  satisfaction  and 
pleasnre,  lucb,  for  eiample,  ai  ronjugal  endearments, 
or,  en  the  occulon  uT  finding  a  delicele  monel,  ii  a 
deep  loci,  which  may  be  Imitated  by  smacking  the 
tongue.  In  anger.  Jealousy,  rivalry,  or  any  eitra- 
ordinary  event,  ha  utters  hoene  disagreeable  sounds, 
eomewbal  like  a  jay  or  a  cat.  Lastly,  in  tb«  season  i^ 
paring,  when  the  mala  and  female  entice  and  pursue 


Prom  Pliny's  description,  we  should  be  led 
lo  believe  this  bird  possessed  of  a  persevering 
strain;  but  though  it  is  in  fact  so  with  the 
nightingale  in  Italy,  yet,  in  our  hedges  in 
England,  the  little  soncrslress  is  by  no  means 
so  Tiberel  of  her  music.  Her  note  is  soft, 
various,  and  interrupted ;  she  seldom  holds  it 
without  a  pause  above  the  time  that  one  can 
count  twenty.  The  nigh6ngale's  pausing 
song  would  be  the  proper  epithet  for  this  bird's 
music  tvith  us,  which  is  mure  pleasing  than 


.gain  la 


eard. 


has  granted  theae  tones  to  IwLh  iflies ;  but  tha 
male  is  particularly  endowed  with  so  very  striking  a 
musical  talent,  that  in  this  respect  he  surpaaea  all  birds, 
and  has  acquired  the  name  of  the  king  of  seogiten.  The 
stTBngth  of  hie  vocal  organ  li  Indeed  wonderful ;  and  It 
ha*  been  found  that  the  muscles  of  his  iaryiii  are  mucli 
more  powerful  thin  those  of  any  other  bird.  But  It  Is 
lesi  the  strength  than  the  compas,  fleilbility,  pro- 
digious variety,  and  harmony  of  hia  voice,  which  make 
it  an  admirvd  by  all  lovers  of  the  baautlliil.  Sometimes 
dwelling  for  minute*  on  a  alrain  composed  of  only  two 
or  three  melancholy  tones,  he  begins  In  an  under  voice, 
and  swelling  it  gradually  by  (be  most  superb  crescendo 
to  lta«  higheat  point  of  strength,  he  ends  it  by  a  dying 
cadence;  cc  It  consists  of  a  rapid  aucceisloa  of  more 
brilliant  sounds,  terminated,  like  many  other  strains  o( 
his  song,  by  some  detached  aicending  notea.  Twenty- 
four  difierent  strains  or  couplet*  may  be  reckoned  Id 
the  BOng  of  a  fine  nightingale,  without  includhig  Its 
delicate  little  variations;  for  among  (heae,  as  among 
other  musicians,  there  are  some  great  performers  and 
many  middling  ones.  This  song  Is  so  articulate,  so 
speaking,  (hat  it  may  be  very  wall  wrllUn.  The  fol- 
lowing li  a  trial  which  I  have  made  on  that  of  a  night- 
ingale in  my  neighbourhood,  which  panes  for  a  very 
capital  singer:— 

Thi,  tkrS,  twu,  tkrS. 

Aw,  tiouj  Hva. 

TiS,  Ho,  (if,  tii,  tio,  fio.  Ho,  (is. 

CouHo,  aontio,  covho,  coviio. 

Sjito,  t>ptS,  aqtOf  tquS^ 

Tim,  till,  ini,  £tu,  tni,  Iih,  (iu,  tza,  In,  bL 

Carmr,  two,  tipia  pipapd. 


Ihorre,  ttsorrt,  dtvrrv,  dxorref  iL 

T^aOUj  izatu,  teatUf  t^aia,  tiatUf  haia.  baitt^  dx%, 

Dloj  Jlo,  tiio,  dIo.iUo,  dlo,  dlo,  dlo,  dio. 

S^S&I'"*' »•'"•"■"■■ 

Cold,  ODU,  (Du,  onti,  9111,  fw,  qid,  tpd,  got,  gtU,  gui,  gut. 
Gall  goU  god  goU  giva  hadadoi. 
Gmiguij  Aorr,  ha  diadia  dill  d  / 
Hizexeierecetecaeiixtxexezazeicie  eouar  ho  dit  iU. 
Qtaa,  fHu,  qida,  Quu,  f^i'^,  ^■'^i 
Ki,ti,tL  10,  io,  B,  ioioioio  fa. 
lot  tjftiUlaila leu ^, dxdi  to qma. 

ir  we  could  uudeiituid  the  u 
ahould    dniihClau  diirnver  the   a 
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the  warbling  of  any  other  bird,  because  it  is 
heard  at  a  time  when  all  the  rest  are  silent 

In  the  beginning  of  May,  the  nightingale 
prepares  to  make  its  nest,  which  is  formed  of 
the  leaves  of  trees,  straw  and  moss.  The  nest 
being  very  eagerly  sought  after,  is  as  cun. 
ningTy  secreted ;  so  that  but  very  few  of  them 
are  found  by  the  boys  when  they  go  upon 
these  pursuits.  It  is  built  at  the  bottom  of 
hedges,  where  the  bushes  are  thickest  and 
best  covered.  While  the  female  continues 
sitting,  the  male  at  a  good  distance,  but  al- 
ways within  hearing,  cheers  the  patient  hour 
with  his  voice,  and,  by  the  short  interruption 
of  his  song,  often  gives  her  warning  of  ap. 
preaching  danger.  She  lays  four  or  five  eggs; 
of  which  but  a  part  in  our  cold  climate  come 
to  maturity. 

The  delicacy,  or  rather  the  fame,  of  this 
bird's  music,  has  induced  many  to  abridge  its 
liberty,  to  be  secured  of  its  song.  Indeed, 
the  greatest  part  of  what  has  been  written 
concerning  it  in  our  country  consists  in  direc 
tions  how  to  manage  it  for  domestic  singing  ; 
while  the  history  of  the  bird  is  confined  to 
dry  receipts  for  fitting  it  for  the  cage.  Its 
song,  however,  in  captivity,  is  not  so  very 
alluring;  and  the  tyranny  of  taking  it  from 
those  hedges  where  only  it  is  most  pleasing, 

senses  are  the  judges,  each  has  his  peculiar  taste.  If 
one  nightingale  has  the  talent  of  dwelling  agreeably  on 
his  notes,  another  utters  his  with  peculiar  brilliancy,  a 
third  lengthens  out  his  strain  in  a  particular  manner, 
and  a  fourth  excels  in  the  sllveriness  of  his  voice.  All 
four  may  excel  in  their  style,  and  each  will  find  his 
admirer ;  and.  truly,  it  is  very  difficult  to  decide  which 
merits  the  palm  of  victory.  There  are»  however,  in. 
dividual^  so  very  superior  as  to  unite  all  the  beauties  of 
power  and  melody ;  these  are  generally  birds  of  the  first 
breed,  which,  having  been  hatched  with  the  necessary 
powers,  in  a  district  well  peopled  with  nightingales, 
appropriate  what  is  most  striking  in  the  song  of  each, 
whence  results  this  perfect  compound,  so  worthy  of  our 
admiration.  As  the  return  of  the  males  in  spring  al- 
ways precedes  that  of  the  females  by  seven  or  eight  days, 
they  are  constantly  heard  to  sing  before  and  after  mid- 
night, in  order  to  attract  their  companions  on  their 
journey  during  the  fine  nights.  If  their  wishes  are 
accomplished,  they  then  keep  silence  during  the  night, 
and  salute  the  da>vn  with  their  first  accents,  which  are 
continued  through  the  day.  Some  persist  in  ttieir  first 
season  in  singing  before  and  after  midnight,  whence 
they  have  obtained  the  name  of  nocturnal  nightingales ; 
but  they  cannot  be  distinguished  till  after  some  time, 
when  they  are  established  in  their  district,  and  have  the 
society  of  their  females.  After  repeated  experiments 
fur  many  successive  years,  I  think  I  am  authorised  in 
affirming  that  the  nocturnal  and  diurnal  nightingales 
form  distinct  varieties,  which  propagate  regularly:  for 
if  a  young  bird  is  taken  from  the  nest  of  a  night  singer, 
he  in  his  turn  will  sing  at  the  amne  hours  as  his  father, 
not  the  first  year,  but  certainly  in  the  following;  while, 
on  the  other  hand,  the  young  of  a  day  nightingale  will 
never  sing  in  the  night,  even  when  it  is  surrounded  by 
uoctumal  nightingales. 

It  is  a  pity  that  the  time  for  this  delightful  bird's 
song  should  be  so  short,  that  is  to  say,  when  wild.  It 
endures  hardly  three   months;    and  during  this  short 


still  more  depreciates  its  imprisoned  efibrts. 
Gesner  assures  us,  that  it  is  not  only  the  most 
agreeable  songster  in  a  cage,  but  that  it  is 
possessed  of  a  most  admirable  faculty  of  talk, 
ing.  He  tells  the  following  story  in  proof  of 
his  assertion,  which  he  says  was  communi- 
cated  to  him  by  a  friend.  *^  Whilst  I  was  at 
Ratisbon,"  says  his  correspondent,  "  1  put  up 
at  an  inn,  the  sign  of  the  Golden  Crown, 
where  my  host  had  three  nightingales.  What 
I  am  going  to  repeat  is  wonderful,  almost 
incredible,  and  yet  is  true.  The  nightingales 
were  placed  separately,  so  that  each  was  shut 
up  by  itself  in  a  dark  cage.  It  happened  at 
that  time,  being  the  spring  of  the  year,  when 
those  birds  are  wont  to  sing  indefatigably, 
that  I  was  so  afflicted  with  the  stone,  that  I 
could  sleep  but  very  little  all  night  It  was 
usual  then  about  midnight,  when  there  was 
no  noise  in  the  house,  but  all  still,  to  hear  the 
two  nightingales  ianffling  and  talking  with 
each  omer,  and  plainly  imitating  men  s  dis- 
courses. For  my  part  I  was  almost  astonished 
with  wonder ;  for  at  this  time,  when  all  was 
quiet  else,  they  held  conference  together,  and 
repeated  whatever  they  had  heard  among  the 
guests  by  day.  Those  two  of  them  that  were 
roost  notable,  and  masters  of  this  art,  were 
scarcely  ten  feet  distant  from  one  another. 

interval  it  is  not  maintained  with  equal  power.  At  it« 
first  arrival  it  is  the  most  beautiful,  continued,  and  im* 
passioned;  when  the  young  are  hatched,  it  becomea 
more  rare ;  the  attentions  which  they  require  occupying 
considerable  time.  If  from  time  to  time  the  nightin. 
gale's  song  is  heard,  it  Is  evident  that  the  fire  which 
animated  it  is  much  weakened.  After  midsummer  all 
is  ended,  nothing  is  heard  but  the  warbling  of  the  young, 
which  seem  to  study  their  father's  song,  and  try  to 
imitate  it.  The  nightingale  sings  much  longer  in  con- 
finement :  birds  which  are  caught  full  grown  sometimes 
sing  from  November  to  Easter;  those  which  are  bred 
from  the  nest  sing  much  longer,  sometimes  as  long  as 
seven  months ;  but  in  order  that  they  may  sing  well, 
they  must  be  put  under  the  instruction  of  an  old  night- 
ingale  which  is  a  good  singer,  otherwise  they  will  be 
only  stammerers,  mutilating  their  natural  song,  and 
inserting  in  a  confused  manner  tones  and  passages 
which  they  have  caught  from  other  birds.  If,  however, 
they  have  a  good  instructor,  and  a  good  memory,  they 
imitate  perfectly,  and  often  add  to  their  instructor's  song 
some  beauties  of  their  own,  as  is  usual  among  young 
birds. 

Independent  of  these  talents,  the  nightingale  pos- 
sesses a  quality  very  likely  to  augment  the  number  of 
his  fiiends ;  be  is  capable,  after  some  time,  of  forming 
attachments.  When  once  he  has  made  acquaintance 
with  the  person  who  takes  care  of  him,  he  distinguishes 
his  step  before  seeing  him ;  he  welcomes  him  by  a  cry  of 
joy ;  ind,  during  the  moulting  season,  he  is  seen  making 
vain  efibrts  to  ?ing,  and  supply  ins;,  by  the  gaiety  of  liia 
movements,  and  the  expression  of  his  looks,  the  demon- 
strations of  joy  which  his  throat  refuses  to  utter.  When 
he  loses  his  benefactor,  he  sometimes  pines  to  death;  if 
he  survives,  it  is  long  before  he  is  accustomed  to 
another.  His  attachments  are  long,  because  they  are 
not  hasty,  as  is  the  case  with  all  wild  and  timid  disposi- 
tions."— BectutHn  on  Ccufe  Birds, 


S  NIGHTINGALE. 


The  lliinl  bang  more  remote,  so  (hat  I  could 
not  M  well  hear  it  as  I  laf  a-bed.  But  it  is 
nwiderrul  to  lell  hour  those  two  provoked 
each  other;  and  by  ansnering-,  inviled  and 
drew  one  another  to  speak.  Vet  did  they 
not  conlbund  their  words,  or  talk  both  together, 
but  mtber  utter  them  alternately  and  of 
course.  Besides  the  daily  discourse  of  the 
guests,  tbey  cbaunted  out  two  stories,  which 
generallv  held  them  from  midnight  till  morn- 
ing; and  that  with  soch  modulations  and  in- 
flections, that  no  man  could  have  taken  to 
come  from  such  little  creatures.  When  I 
asked  the  host  if  they  had  been  taught,  o 
whether  he  observed  their  talking  in  thi 
night,  he  answered,  no:  the  same  said  Ihi 
whole  &mily.  But  I,  who  could  not  sleej 
for  nights  together,  was  perfectly  sensible  of 
their  discourse.  One  of  their  stories 
ccmceniing  the  tapster  and  his  wife,  wh< 
fused  to  follow  him  to  the  wars,  as  he  desired 
her :  ibr  the  bnsband  endeavoured  to  persuadi 
his  wife,  as  far  as  I  understood  by  the  birds, 
(hat  he  would  leave  bis  service  i»  (ha(  inn, 
and  go  (o  (he  wars  in  hopes  of  plunder.  But 
she  refused  (o  follow  him,  resolving  to  slay 
either  at  Ratisbon,  or  go  to  Nuremberg. 
There  was  a  long  and  earnest  contention  be- 
tween them  ;  and  all  this  dialogue  (lie  birds 
repeated.  Tbey  even  repeated  the  unseemly 
words  which  were  ost  out  between  (hern, 
and  which  ought  rather  to  have  been  sup- 
pressed and   kept  a  secret      But   the   bird) 


notknc 


ing 


the  difference  between  modest. 


immodest,  honest,  and  filthy  words,  did  out 
with  them.  The  other  story  was  concerning 
the  war  which  the  emperor  was  then  threaten- 
ing against  the  Protestants  ;  which  the  birds 
pmbebly  heard  from  some  of  the  Eenerals  that 
had  conferences  in  the  house.  These  things 
did  they  repeat  in  the  night  after  twelve 
o'clock,  when  there  was  a  deep  silence.  But 
in  the  day-time,  for  the  most  part  they  were 
silent,  and  seemed  to  do  nothing  but  meditate 
snd  revolve  with  themselves  upon  what  the 
guests  conferred  together  as  they  sat  at  table, 
or  in  their  walks.  I  verily  had  never  be- 
lieved our  Pliny  writin?  so  many  wonderful 
things  concerning  these  tittle  creatures,  had  I 
not  myself  seen  with  my  eyes,  and  heard 
them  with  my  ears  uttering  such  things  as  I 
have  related.  Neither  yet  can  I  of  a  sudden 
write  all,  or  call  to  remembrance  every  parti- 
cular that  I  have  heard." 

Soch  is  the  sagacity  ascribed  to  the  night- 
ingale ;  it  is  but  to  have  high  reputation  for 
any  one  quality,  and  the  world  is  ready 
enough  to  give  as  fame  for  others  to  which 
tre  have  very  small  pretensions.  But  there 
is  a  little  bird,  rather  celebrated  for  its  aSec- 
tinn  to  mankind  than  its  singing,  which, 
however,  in  our  climate,  has  the  sweetest  note 


friend  of  man,  that  is  found  in  every  hedge, 
and  makes  it  vocaL  The  note  of  other  birds 
is  louder,  and  their  inflexions  more  capricious,- 
but  this  bird's  voice  is  soft,  tender,  and  well 
supported;  and  the  more  to  be  valued,  as  we 
enjoy  it  the  greatest  part  of  the  winter.  If 
Ihe  nightingale's  song  has  been  compared  to 
the  fiddle,  the  red-breasfs  voice  has  all  the 
delicacy  of  the  flute. 

The  red-breasi,  during  the  spring,  haunts 
the  wood,  the  grove,  and  the  garden;  it  re- 
tires to  the  thickest  and  shadiest  hedge-rows 
tu  breed  in.'     But  in  winter  it  seems  to  be* 

>  Tho  Bed-trtatt. — The  autemtnt  g<nn  Id  mut 
boolu  of  nstural  blitorf,  (Jut  Um  red-bnul,  during 
■iimDier,  fli«a  from  Um  bsbiUtioii  of  man,  whtrh  he  bu 
liiunted  during  tba  winter,  to  untie  In  wild  tnd  nlilwy 
plicei.  Is  far  from  txlng  ttricUf  comet.  I  resdilj 
admit  tbat  many  of  theao  binli  may  be  Found  in  ytoodt 
and  foTHls;  but  I  am  squally  cuitsiii  tbil  a  gnatsr 
Dumbir  do  not  go  (artber  from  thsir  winter  bauiiti  tban 
tiM  neareit  hodgs-rowi.  Even  in  the  near  vicinity  nl 
Loodon,in  Copenhagen  fields,  Chelae*,  Baltareea  Iddt, 
Pockham,  wberever,  indeed,  Ibere  i)  a  field  and  ■  few 
trees,  I  haie  heard  red-breait)  ilnglug  Iha  KtuAt  nim- 
mer.  One  hai  been  In  song  all  tbe  rammer,  not  a  gun- 
ehot  from  my  bouae  at  Lee,  nbere  tbla  parsgrapb  was 
written  |  and  I  have  remarked  snotber  singmg  for 
tereral  mentha  among  lome  elnu  St  Lewiiham  Bridge, 
thougb  Ibere  are  bouiei  all  ruuid,  and  the  buMIe  of  tbe 
publlo  road  juit  belonr.  The  red-breait  doei  not  i^ome, 
indeed,  usually  to  the  cottage  for  crumbs  during  summer, 
Iwcame  then  Insects  are  plentlhl  j  and  tliis  may  hare 
glien  rise  to  the  common  ofdaien.  I  once  law  an  In- 
ince,  howarer,  at  Compton  Baasel,  iu  Wiltshire,  in 
bich  B  red-breast  mikde  a  daily  visit.  In  summer,  wlUiln 
cottage  door,  to  pick  up  what  he  could  find.  It  ii 
worthy  of  rsmsrlc,  that  Qnham'i  poetical  aketch  of  the 
~!d-breaal  Is  mucb  mere  true  le  nature  tban  the  (tale- 
isDts  of  our  profesied  naturalists: — 

Of  heaitHiiiie  min-daek.  where  the  spadeus  d^tor. 
White-dnited,  ulia  hiie  plcoly  rden  around ; 

The  Diirniw  itrean^  ivith  ilieallngi  Iwdded  white. 


Wb«a  tlor  elT«  are  taoghl." 

Sirii  qf  Ballmd, 

It  li  a  constant  inhabitant  of  the  greater  part  of  ttie 
European  coutineiit.  About  Bamhglm,  it  ts  called 
Toinoe-Leden  ;  in  Noriray,  Peter  Rousmsd  ;  In  Our- 
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come  more  domestic,  and  often  to  clajm  pro- 
tection from  man.  Most  of  the  soft-billed 
birds,  the  nightingale,  the  swallon.and  thetit- 
mouse,  leave  us  in  the  winter,  when  tlieir  insect 
fuod  is  MO  longer  oEFered  in  plenty  ;  but  the  red. 
breast  continues  with  us  the  year  round,  and 
endeavours  to  support  the  famine  of  winter  hy 
chirping  round  the  warm  habitations  of  man. 
kind  ;  by  coming  into  those  shelters  where 
the  rigour  of  the  season  is  artificiallyexpelled, 
and  where  insects  themselves  are  found  in 
greater  numbers,  attracted  by  the  same  cause. 
This  bird  breeds  differently  in  different 
places  :  in  some  countries  its  nest  is  usually 
found  in  the  crevice  of  some  mossy  bank,  or 
at  the  foot  of  a  hawthorn  in  hedge  rows;  in 
others  it  chooses  the  thickest  coverts,  and  hides 
its  nest  with  oak  leaves.  The  eggs  are  from 
four  to  five,  of  a  dull   white,  with  reddbh 

The  Lark,  whether  the  sky-lark,  the  wood, 
or  the  tit-lark.,'  being  all  distinguishable  from 


'  Tha  img  of  Ibe  Lari  Ischeerrul,  lod  Imptrti  a  giiety 
to  the  mind  of  even  ihe  mut  lerioii).  Hi)  Joyoiu  matins 
and  hesTsnnard  flight  btis  Iwen  apUy  canipared  to 
hjTnni  uid  act)  of  adoration  and  prals).  No  liird  lingi 
with  more  method;  Ibero  is  an  oterlure  performed  nrooa 
cTiicende,  while  the  singer  aneodj  ;  when  at  the  full 
height,  the  >ong  become)  tHOdereio,  and  dittlncliy  dirided 
Inlostiort  passage),  each  repeated  three  or  Tour  Ijmei  over, 
like  a/antufo,  in  Uie  taiDfl  iiey  and  time.  If  there  be 
any  wind,  he  rites  perpendicularly  by  beunde,  and  after- 
ivardi  poises  hImielF  »ilh  breast  opposed  to  it.  11  ■:a)m, 
ha  ucetid)  in  spiial  circles  j  in  horlionta!  circles  during 
the  principal  part  of  his  song,  and  ligcagly  downward) 
during  the  performance  of  the >Jta&.  Sometime),  afttr 
deicendliig  about  half  way,  he  cease)  to  sing,  and  drops 
with  the  Telocity  of  an  arrow  to  the  ground.  Those  ac- 
quainted with  the  song  of  the  sky.lark  can  tell  without 
looking  at  them  whether  the  bird)  be  ascending  or  statian- 
ary  tn  the  air,  or  on  their  descent;  lo  diflerant  is  the 
style  oflheiODg  in  eich  caie.  In  the  Rnt,  there  is  an 
eipnitioii  of  ardent  impeticnce  ;  in  the  second,  in  an. 
daatt  composure.  In  which  rests  of  a  bar  at  a  time  fre- 
quently occur ;  and,  in  the  last,  a  gnduated  linking  of 
the  strain),  often  twchiiig  the  subdominant  before  the 
final  close.  The  time  and  number  of  the  notes  often 
correspond  with  the  vibrations  of  the  wings  :  and  though 
they  sometime)  sing  while  on  the  ground,  u  they  are 
seen  to  do  In  cage),  their  whole  fnme  seems  to  be  agi- 
tated by  their  musical  eflbrts. 

The  CraUd-Lark  (so  called  from  the  tuH  on  Its  head) 
Is  pretty  well  spread  throughout  Europe,  from  Russia  to 
Greece.  It  seenu  very  doubtful,  whether  it  is  ever 
found  in  this  country.     It  oeither  Hies  in  Bocks  like  the 

flight  a  longer  time  without  alighting.  It  is  by  no  mean) 
wild,  nor  doei  it  dread  the  appearance  of  man,  but  com- 
mence) lo  sing  at  hi)  approw;h.  The  males  sing  Infin- 
itely belter  than  the  females,  and  their  voice  Is  very 
sneel  and  agreeable.  During  fine  weather  there  i)  no 
cessation  to  their  strain)  ;  but  they  become  silent  when 
the  sky  is  overcsst,  snd  rain  descends  ;  they  forget  (heir 
gaiety  tnd  their  music  until  the  re-sppearuice  of  a  hril- 
lisnl  lun  re-animites  their  vivacity.  They  usually  sing 
uniil  the  month  of  September.  In  captivity  they  also 
sing,  and  retain  more  readily  the  airs  which  ara  taught 


Other  little  birds  b^  the  length  of  their  heel, 
are  louder  in  their  song  than  either  of  the 
former.butnot  so  pleasing.  Indeed  the  music 
of  every  bird  in  captivity  produces  no  very 


them  froiD  the  bird-organ,  than  almost  any  other  bird. 
But  they  seldom  survive  the  lot)  of  their  liberty,  and  it 
requires  much  care  and  difficulty  lo  preserve  them  any 
time  in  cages.  The  female  places  her  nest  on  the 
ground,  like  the  commoD  species.  She  lays  twice  i  year, 
about  four  or  five  eggs  of  a  clear  ash-colour,  thick  set 
with  brown  and  hiackl^  spots. 

The  ITcod-Lark  Is  smaller  than  the  crested-lark,  ind 


le,  beins 


Its  lull  can  hardly  be  considered  as 

I  little  greater  elongation  of  the  leather)  ol  the  neaii 
n  the  common  lark.  The  male  1)  more  frequently 
observed  to  elevate  these  than  this  female.  This  lark  is 
found  In  Germany,  France,  Holland,  Siberia,  Poland, 
and  Italy.  When  these  birds  perch  they  sing  agreeably. 
They  are  heard  to  warble  In  great  numbers  together,  in 
"        immencement  of  spring  ;  but  when  thew   


plays  all  hii  vocal  powere,  ai 


■ery  melodious 

unds,  especially  t&er  sunset.     In  many  respects,  both 

bit  and  appearance,  these  binl)  diOer  from  the  iky- 

They  perch  as  well  in  trees  as  on  the  ground  ; 

hts  they  do  only  on  the  largest  brtnches,  where  they 

hie  to  secure  their  bold  with  positively  embracing 

temswith  their  toes.     The  sky-lark  forms  its  nest 

igst  grass  or  com  ;  and  the  wood- lark  usually  at  Iha 

foet  d  a  bush,  nesr  the  hoitom  of  a  hedge,  or  it  lays  where 

thegra)slsrB]ikaoddry.    The  &bric  is  of  loose  texture, 

and  constructed  of  withered  herbs  and  fibrous  roots,  with 

a  few  horse  hairs  in  the  inside. 

The  ShoHJatd  Lark  is  met  with  in  the  Canaries,  In 
the  southern  provinces  of  France,  and  especially  Id 
Champagne,  where  the  speriet  Is  remarkably  numerous. 
This  lark  can  run  with  the  rapidity  of  a  field  mouse, 
especially  when  disturbed,  and  on  the  point  of  taking  to 
flight.  All  the  larks  are  pnlveratlng  birds;  but  this 
one  Is  so  particularly  attached  lo  powdering  itself  with 
dutt,  that,  on  being  supplied  wiUi  some  In  a  state  of  cap- 
tivity. It  win  immediately  testify  its  joy  by  a  lilUe  soft 
cry,  frequently  repealed,  and  by  precipitate  movcrnenta 
of  the  wings,  and  brlstllngs  of  all  the  feathen.  It  will 
plunge  instsDlly  Into  sand  or  ashes,  as  other  hii^s  do  Into 

sorts  of  ways,  and  does  not  come  out  of  It  until  It  la  so 
covered  with  it,  that  it)  plumsga  ia  scarcely  lo  be  dls- 

Tbe  Clapptr  I^rk  Is  of  South  Africa.  II  usually 
makes  Its  nest  In  some  small  grass,  and  lays  from  lour 
to  five  eggs,  of  a  greonlsh  gray.  It  seldom  rises  more 
than  from  fifteen  to  twenty  feet  above  the  ground,  and 
makes  a  particular  noise,  occasioned  by  the  precipltata 
motion  ol  its  wings,  which  is  heard  at  ■  great  distanre. 

The  Riilmcktd  Lark  clilefly  dslIghU  In  pUiivi 
abounding  with  buahei.      It  perches  readily  on  those. 


E leasing  sentatioDB ;  it  u  but  the  mirth  of  a 
tile  animal,  inBenriblo  of  its  misfbrtunate 
■itaatioii :  it  is  the  landscape,  the  giore,  the 
golden  break  of  day,  the  contest  upon  the 


uid  even  on  tbe  (r«i  which  ire  U  Uw  vdlM  of  noodf. 

Tbe  Alpiiu  Lari  iohibiU  tha  moat  nortbani  portloni 
of  the  tira  nntitiflDU.  lii  both  qinrUn  of  tlia  glebe 
theK  Ikrbi,  whoe  Qesh  la  irbolaaom*  ibad,  though  irith- 
out  AiTOur,  lika  Ihit  of  moat  AnierlcaTi  hinji,  quit  their 
winlar  ntrait  in  Iha  esrly  dayi  of  ipring,  to  withdnir 
joh)  the  countriea  which  are  naaraat  to  the  pole,  where 
in  periect  leeuritr  from  the  iggrsialoai  of  man,  they 
may  deliver  lhenisel*ea  wlLhout  diiturbuice  to  the  sdu- 
catlon  of  their  young  bmiliei. 

Tbe  Cabunln  i>  larger  than  the  commnn  laiii,  but 
yet  hai  muiy  points  oF  resemblance  to  ft,  not  only  in 
MmfontiitioD  and  colour,  but  alio  in  hablta  and  maiinen. 
It  ll  fbuod  in  tba  south  of  Prance,  In  Italy  and  the 
iaiand  of  Sardinia,  where  it  passes  tha  entire  yatr.  The 
calandras  are  not  observed  to  congregate  In  flocks,  but 
usually  remain  tingle ;  in  autumn  they  grow  reiy  fat, 
and  are  then  good  eating;  they  are  laien  In  neti,  laid 
neai'  the  mten  where  (hey  are  acciutomKl  to  drink. 

Tbe  Slrli,  a  tpeclea  of  lark,  is  remarkable  for  Its  long 
and  arcbeil  beak.  It  la  found  in  the  soutbam  parta  of 
Africa,  and  even  In  Barbery,  uiually  Inhabiting  tha 
naif  downs;  from  Ita  peculiar  aong,  which  it  gener- 
ally pnla  forth  from  tome  little  eminence,  ita  name  li 
derired. 

The  Sonilt-emM  Lark  Is  diatingulthed  chleOy  by 
Iha  doubta  eieat,  from  which  Ita  name  la  derived. 

Titmice— The  majority  of  the  Titmice,  particularly 
Ihssa  which  frequent  woods,  thickets,  aud  orchards,  are 
emmgeora,  and  even  Ferocioua;  Ihey  will  attack  the 
owl  with  greater  botdnesa  than  any  other  bird,  being 
alwayl  foremost  in  darting  on  him,  and  trying  to  pick 
out  hii  eyes.  They  eiprasa  their  little  nge  and  fury 
by  the  swelling  of  their  plumes,  by  Tlolent  attitudes, 
and  preciplta^  motions;  they  peck  shaipiy  the  hand 
which  boUa  them,  atrike  it  repeatedly  with  tha  bill,  and 
aeem  by  their  criea  to  call  olhen  to  their  aaaiataaca, 
which  uiually  altracti  them  In  crowds,  and  produce) 
abondant  sport  to  the  Ibwler,  for  a  tingle  Individual  can 
lahe  them  all.  There  are  many  tr«lts  of  conformity  In 
ttwlr  mannen  and  dlspoltloo  with  Ihoae  of  the  crows, 
^rikes,  and  plea;  they  have  the  nme  appetite  forfleah, 
■nd  tba  tame  custom  of  tearing  their  food  In  pieces  to 
eat  11.  These  birds  being  of  a  lively  and  active  charu. 
ter,  are  Incessantly  in  motion;  they  are  continually 
Sutlaring  from  tree  Co  tree,  hopping  from  branch  to 
branch,  climbing  up  the  trunk,  crooking  Ihemaeives  to 
walls,  and  suspending  themselves  In  all  faibioni,  aome- 
tlmea  with  the  head  do^nwarda.  Though  fierce,  they 
are  social,  aetk  out  the  company  of  their  own  speciea, 
and  form  little  Bocks,  more  or  lesa  numerous;  and  If 
any  arcldenl  thoold  aepante  tbem,  Ibey  recall  each 
other  mutually,  and  are  soon  reunited.  They  then  aeek 
Ibefr  food  in  common,  visit  the  cleft*  of  rocki  and  walla, 
and  tear  with  their  bills  the  llcbena  and  the  moai  of 
trees,  to  find  InsecU  or  tbelr  eggi.  They  aba  feed  on 
•eeds;  but  Ihough  In  many  (paclet  the  bill  1*  strong 
•ooogb,  they  do  not  break  them,  like  the  bullfinches 
end  linnets ;  they  place  them  under  tbelr  claws,  and 
frieree  them  with  their  bills,  like  tba  nuthatchsa,  with 
wbSeh  they  lometimEi  seem  to  auociate  during  the 
winter.  If  a  nut  bo  suspended  at  the  end  of  a  string, 
they  will  bar^  themselves  to  it,  and  follow  all  lU  OKilla-> 
aiilly  pkkli 


at  it.     Such  IF 


t  hai  accordingly  been  observed  that  the 
Fa  moved  by  very  robust  and  vigorous  muscles  and  llga- 
■nefita,  ai  well  at  Ihe  neck,  and  that  the  cratilum  li  re- 
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hawthorn,  the  flutteiingfrom  branch  to  branch, 
the  soaring  in  the  air,  and  the  answering  of 
its  young,  that  gives  the  bird's  song  its  true 
relish.      These,  united,  improre  each  other. 


markably  thick.  They  will  eat  not  only  grains,  but 
iiuecta,  as  above  hintMJ,  and  butterfly-egfs,  and  peck 
the  growing  buds.  The  largest  species  (tbe  great  tit- 
mouse) Joins  to  it)  other  alimenU  bees,  and  eveu  little 
birds,  Ifit  finds  them  enfeebled  by  illnen,  or  enUngled 
In  snarea,  but  It  usually  eats  only  the  head.  Almost  all 
the  ^eclei  of  titmice  are  very  productive,  even  more  so 
than  any  other  birds,  in  proportion  to  their  sise ;  their 
brood  is  said  sometimes  to  consist  of  eighteen  or  twenty 

ottaen  on  shrubs,  and  give  It  the  form  of  a  ball,  of  a 
'  ---  -  greatly  disproportion 


rich,  Ir 


materials  which  they  employ  are  small  plants,  little  root), 
moss,  flai,  cattle  hair,  wool,  tbe  down  of  plants,  cotton, 
and  feathers;  they  tend  their  numeroui  family  with  the 
most  indafaligable  aeal  and  activity,  are  very  much 
attached  to  it,  and  deland  it  with  courage  agiiiut  the 
birds  which  attack  IL  They  rush  an  Ihe  enemy  nitli 
such  intrepidity  as  to  force  him  to  respect  their  weak- 
neu.  The  titmice  are  extended  over  the  old  continent, 
from  the  north  to  tbe  south  of  Europe,  through  Africa, 
India,  and  China:  tliey  are  also  found  ia  North  America, 
hut  are  aa  yet  unknown  In  the  souUiem  part  of  that 
continent.  Within  these  few  yeare,  aeveral  hare  been 
discovered  In  New  Holland.  Among  tbe  titmice,  those 
which  are  moat  easily  caught  in  Eiiares,  &c.  are  the 
great,  the  black,  and  blue-headed  species;  the  crested, 
the  limg-lalled,  tha  bearded,  and  the  penditlliie  are  not 
BO  easily  managed. 

BcKTiNOs, — The  BnnHitfft  are  distinguished  prlnci. 
pally  by  their  conical,  abort,  and  straight  bill,  and  by 
the  addition  of  a  knob  In  the  roof  of  tbe  upper  mandible, 
which  is  made  use  of  by  the  bird  as  an  anvil  on  which 
to  break  and  comminute  ita  food.  This  ippaiatus  is 
sufficient  to  lead  the  obsanring  naturalist  ptr  Watn,  ai 
it  were,  to  the  conclusion  that  this  genua  of  birds  must 
be  granivoroiis.  It  Is  Inia,  Indeed,  that  very  many 
bird)  are  enabled  to  crack  and  open  nuti  and  iiard  seed), 
without  the  aid  of  that  extra  pnivirion  with  which  the 
buntlnp  are  iumlshedi  and  thii  Is  one  of  tlie  countless 
instances  which  might  be  adduced  to  display  tbe  various 
employed  by  Nature  to  attain  one  and  tha  aame 


end.     How 

which  the  several  clan 

object  of  locomotion,  s 


,  for  Ir 
u  of  animals  at 


matter;  like  moat  of  their  order,  they  tubii 
tially  on  tnaecta  and  worms. 

The  Yaiiaa  BuKHug  is  known  In  Englani 


name  ol  ytltoK-hamnu 


:    In   Scotland    under  that  of 
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■lid  raise  the  mind  to  a  state  of  the  highest, 
yet  most  harmless,  exultation.  Nothing  can, 
in  this  sitaation  of  mind,  be  more  pleasing 
than  to  see  the  lark  warbling  upon  the  wing; 
raising  its  note  as  it  soars,  until  it  seems  lost 
in  the  immense  heights  above  us;  the  note 
continuing,  the  bird  itself  unseen;  to  see  it 
then  descending  with  a  swell  as  it  comes  from 
the  clouds,  yet  sinking  by  degrees  as  it  ap- 
proaches its  nest,  the  spot  where  all  its  affec- 
tions are  centred,  the  spot  that  has  prompted 
all  this  joy. 

The  lark  builds  its  nest  upon  the  ground, 
beneath  some  turf  that  serves  to  hide  and 
shelter  it  The  female  lays  four  or  five  eggs, 
of  a  dasky  hue  in  colour,  somewhat  like  those 
of  a  plover.  It  is  while  she  is  sitting  that 
the  male  thus  usually  entertains  her  with  his 
singing;  and  while  he  is  risen  to  an  imper- 
ceptible height,  yet  he  still  has  his  loved 
partner  in  his  eye,  nor  once  loses  sight  of  the 
nest,  either  while  he  ascends  or  is  descending. 
This  harmony  continues  several  months,  be. 

yeUow-yeldring.  The  yellow  on  the  crown  of  the  head 
is  sometimes  replaced  bjr  olive-green:  and  this,  as  well 
as  other  occasional  derlations  from  the  ordinary  gam. 
boge  yellow  of  this  bird,  would  in  all  probability  have 
induced  the  erroneous  multiplication  of  species,  had  the 
yellow  bunting  and  its  Incidents  been  less  unirersally 
known.  This  bird  builds  in  a  careless  manner,  on  the 
ground,  or  towards  the  bottom  of  a  small  bush.  The 
exterior  of  the  nest  consists  of  straw,  moss,  dried  leaves, 
and  stalks ;  and  within  is  a  little  wool.  Notwithstand. 
ing  the  carelessness  of  its  nidlfication,  however,  few  birds 
display  stronger  attachment  to  the  young  and  to  their 
eggs,  than  this ;  so  much  so,  as  to  be  not  unfrequently 
taken  by  the  hand,  on  the  nest,  rather  than  abandon  Its 
oflspring  in  time  to  save  itself.  The  eggs  are  in 
general  about  five  in  number,  and  are  whitish,  with  red 
streaks. 

The  FeolUh  Bunting  frequents  the  warmer  situations 
of  Europe,  and  lives  solitary  in  mountainous  districts. 
It  is  said  to  have  gained  deservedly  its  epithet,  from 
the  ease  with  which  it  &]ls  into  every  kind  of  snare. 

The  Ciri  Bunting  may  be  considered  a  British 
species,  as  it  is  not  uncommon  in  company  with  the 
yellow  bunting  and  the  chaffinch  on  the  southern  coast 
of  Devonshire.    A  straggler  has  been  killed  in  Scotland. 

The  Reed  Bunting  is  about  the  size  of  the  yellow 
bunting,  and  Is  common  in  this  country.  It  constructs 
Its  nest  in  grass  or  furze,  near  the  ground,  and  has  been 
said  to  attach  it  to  three  or  four  reeds  above  the  water, 
whence  its  name.  The  eggs  are  four  or  five  in  num. 
ber,  bluish-white,  spottad,  and  varied  with  brown. 

The  Common  Bunting  is  rather  larger  than  the 
yellow  bunting,  and  is  much  less  common  here.  While 
in  France,  they  are  merely  occasional  residents,  and 
arrive  there  in  the  spring,  from  the  south,  shortly  after 
the  swallows,  and  quit  that  country  again  in  the  begin- 
ning of  autumn,  they  are  found  here  during  the  whole 
year,  and  congregate  in  winter  In  large  flocks,  when 
they  are  frequently  caught  in  numbers,  and  sold  under 
the  name  of  bunting  lark,  ebbs,  or  corn  bunting.  They 
nestle  on  or  near  the  ground,  have  four  dirty-white  eggs, 
spotted  and  streaked  with  brown  ;  and  the  young  have  a 
reddish  tinge.  During  incubatidn,  the  male  is  gener. 
ally  found  perched  on  a  branch  not  far  distant  from  his 
mate,  constantly  uttering  a  tremulous  kind  of  shriek, 
^v«ral  times  repeated  with  short  intervals.     Their  un. 


ginning  early  in  the  spring  on  pairing.  In 
winter,  they  assemble  in  flocks,  when  their 
song  forsakes  them,  and  the  bird-catchers  de- 
stroy them  in  great  numbers  for  the  tables  of 
the  luxurious. 

.  The  black -cap  and  the  wren,  though  so 
very  diminutive,  are  yet  prized  by  some  fbr 
their  singing.  The  former  is  called  by  some 
the  mock  nightingale ;  and  the  latter  is  ad- 
mired  for  the  loudness  of  its  note,  compared 
to  the  little  body  from  whence  it  issues.  It 
must  be  confessed,  that  this  disproportion  be- 
tween the  voice  of  a  bird  and  its  size,  in  some 
measure  demands  our  wonder.  Quadrupeds 
in  this  respect  may  be  considered  as  mutes  to 
them.  The  peacock  is  louder  than  the  lion, 
and  the  rabbit  is  not  so  loud  as  the  wren. 
But  it  must  be  considered,  that  birds  are  very 
differently  formed ;  their  lungs  in  some  mea- 
sure are  extended  through  their  whole  body, 
while  in  quadrupeds  they  lie  only  in  the 
breast  In  birds  there  are  a  variety  of  cells 
which  take  in  the  air,  and  thus  pour  forth 

availing  anxiety  to  protect  their  eggs  and  young,  fre. 
quently  leads  to  the  spot  where  they  are  deposited,  which 
the  simple  birds  are  so  unwilling  to  forsake,  and.  In 
their  anxiety,  so  easily  betray. 

The  Ortolan  Bunting  is  never  known  to  visit  this 
country.  This  bird,  whose  flesh  is  very  highly  esteemed, 
and  which  is  consequently  much  sought  after,  appears 
to  be  confined  to  the  southern  parts  of  Europe,  where  it 
is  found  at  all  seasons.  When  these  birds  first  arrive 
in  France,  they  are  far  from  hi ;  but  human  ingenuity 
soon  makes  them  fit  for  the  table :  they  are  fatted  by 
inclosing  a  number  of  them  in  a  dark  dumaber,  in  which 
is  placed  a  lanthom,  surrounded  plentifully  with  oats 
and  millet.  The  darkness  seems  to  have  the  eflect  of 
confining  the  whole  attention  of  the  birds  to  their  fisvour- 
ite  food,  thus  placed  within  view ;  and  it  is  said  they  will 
thus  die  of  sufiS)cation  from  their  own  fat,  if  left  entirely 
to  themselves.  Another  mode  is,  by  confining  them  in 
cages,  which  admit  a  little  light  only  to  the  box  con. 
taining  the  food.  In  this  state,  the  prtolan  bunting  is 
said  to  be  one  of  the  most  exquisite  morsels  known  for 
the  table. 

Among  the  buntings,  distinguished  by  an  elongated 
claw  to  the  thumb,  is  the  Snow  Bunting,  as  it  is  found 
in  the  noithem  parts  of  Great  Britain,  and  is  called  in 
Scotland  the  enow  Jtake.  These  birds  appear  there  in 
large  flocks,  at  the  commencement  of  firost,  and  arc 
feared  by  many  as  the  harbingers  of  hard  weather;  they 
are  about  the  size  of  the  chafiinch,  black  above,  with  a 
white  rump,  crown,  and  forehead.  They  nestle  in  holes 
in  rocks,  and  produce  five  white  eggs,  with  dusky  spots. 
Tliey  are  found  in  all  the  northern  latitudes,  as  high  as 
navigators  have  penetrated ;  nor  is  it  at  all  apparent  by 
what  means  they  find  food  in  these  inhospitable  regions. 
The  higher  the  degree  of  latitude  in  which  they  are 
found,  the  whiter,  as  it  appears,  becomes  their  plumage ; 
this  tendency,  which  we  have  had  frequent  occasion  to 
notice,  among  the  mammalia,  as  well  as  in  the  present 
class,  has  led  to  the  conclusion  that  there  are  many 
varieties  of  this  species.  It  breeds  in  Greenland,  visita 
this  country  In  harvest,  and  retires  In  spring.  As  the 
winter  advances,  it  approaches  the  corn-yards,  and  feeds 
with  the  sparrows  and  finches.  In  Zetland  it  is  called 
oat-fowl,  from  the  oreference  which  it  gives  to  that  kind 
of  grain. 
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their  contents  at  the  little  inimal'a  command. 
Tb»  black-wp  and  the  wren,  therefore,  are  as 
respectable  for  tlieir  voices  a*  they  might  be 
deemed  inconsiderable  for  tbeir  size.' 


'  Tbc  Biod-a^  )t  mncwbat  tlnni  Cte  Incbw  In 
Icnflb.  It  TlifB  III  about  th«  mktdis  of  April,  and 
railm  In  Saptemiiari  It  (reqoenU  gtrdani,  uid  hulldi 
iti  nMt  Dur  ttai  ground.  Tba  fnmale  Uy  frt  cgji,  of 
k  pate  reddiih  broHn,  ipiiiiklod  with  (pot*  of  m  dtrkar 
colour.  During  th*  tim*  al  IneubMlon  tho  mile  attandi 
tlie  ftmalo,  aiid  lit*  by  tnmi;  he  likinlu  pracurM  bar 
Food,  nicb  M  AIM,  ncnni,  and  iuwet).  Tbo  black-up 
ilnp  ■wmtl]!,  and  ao  like  tba  iilgbtlnga>a>  U»t  1"  Nor- 
folk it  is  callsd  tba  mock  tilgbtingale.  Black-cap*  feed 
chieflj  on  tiei  and  Inaacti,  and  not  unfnquantlf  on  \ij 
and  cither  beniei, 

Tba  trnm  ii  found  thnwghout  Evnpe.     Iti  nxt  li 


rarleuljr  conatnicted,  being  compoied  ehlafly  of  miu, 
and  Uncd  nilh  feathen  ;  ud  in  ihape  tlinut  OTal,  with 
B1I7  on*  imall  entranca.  Thli  ia  generally  fouiid  In 
•oma  comer  of  an  out-housa,  itack  of  wood,  or  bole  in  a 
w«ll,  near  our  hibitatioiu ;  but  nban  Iha  oreu  buildi  In 
tba  ■nwd),  it  ii  olUn  in  a  buah  near  the  jn'ound,  on  the 
■tamp  of  a  tree,  or  eren  with  the  ground.  The  female 
lajx  Iron]  leu  to  eighteen  eggi. 

Tba  aaUn-CnUtd  ITm  la  nid  to  be  Ibe  iDiallait 
bird  found  In  tbii  kingdam,  not  waighiag  mora  than 
tlirea  drachmi.  It  hu  an  aiceedinglf  beautiful  nnal] 
row  of  feathen  ou  Ibe  lop  of  the  head,  </  a  gold  or  orange 
c^cor,  irLich  It  hai  a  porrer  of  drawing  logetber,  In  luch 
a  manner  ai  antiraly  to  conceal  the  Utile  rreat,  hf  laying 
the  feathen  all  Sat  upon  the  bead  ;  and  ItkewiH  (0  raise 
them  at  pleasure.  Thii  Ii  a  beautiful,  but  rather  rare 
bird  ;  II 1)  found  lu  loma  of  tba  woodt  near  Oxford,  alw 
In  Warwlckihira,  and  »Tenl  pltcoi  in  Wales  :  it  faai 
nrmallmei  been  Men  In  tbe  MuUiem  parta  of  Scotland. 
The  female  laf  1  lii  or  nren  leiy  imall  egga,  not  larger 
than  pcai,  and  fcedi  upon  imall  Inaecti. 

Tbe  /TiOw.n'nni.—Thb  bird  is  little  bigger  than  Ibe 

the  middle  of  April,  and  taking  iU  depirtura  tontrdi  the 
end  J  September.  The  fenile  cooiUucu  her  neil  in 
bolca  at  the  roola  of  treat.  Id  hoilows  of  dry  banki,  and 
eU»r  itmllar  places.  Thia  It  round,  and  not  unlike 
thatoftbenren.  The  eggi  are  dusk/ nhite,  and  marked 
with  rrddhh  spots,  and  are  five  in  number. 

Tbe  J9'«><l'»'rc>(lsadlitlnct  ipedas  from  the  willow 
wn-n,  wllh  which  It  has  been  often  confounded.  It  is 
distlngaitbed  by  a  more  liiid  plumage,  and  hj  frequent- 
ing natnra)  woods  and  planlattoni.  Ammg  other  birdi 
betonglDg  to  thli  clan  maf  be  mentioned  the  fFhOe- 
HmU,  the  Ittdtail,  and  tba  Orcatrr  (iid  Liiitr  Ptity- 

WAiai.KU.— Tlie  Ptn,U»  ITarUtr  ii  nearl;  Aia 
Iwba  ling.  The  bill  ia  dnriir ;  tbe  head  gnjlib  black ; 
and  Ike  back  deep  gnj.  He  tagaciqr  diiptayed  by  this 
Mnl,  In  building  and  placing  its  oatf,  ia  tru!;  remark- 
■Ue.  She  does  not  fix  it  at  Ibe  IbrUng  of  lb«  branches, 
as  ia  anal  with  moat  rtber  birds,  but  tuspends  ll  lo 
bindcn  hanging  from  tba  netting  wblcb  ibe  forma  from 

TOI.  II. 


All  these  wft-billed  birds,  thus  priced  lot 
tbeir  singing,  are  rrtidered  domestic,  and 
brought  up  with  aaaiduitji  hj  aach  as  are  fond 
of  their  voices  in  a  cage.     The  same  method 


tree  lo  tree,  especially  those  wblch  fall  from  branchai  tliat 
hangover  riven  and  deep  rarlitofl.  Tba  neitconilsta  of 
dry  blades  of  gnSB, tbe  riba  of  leavei,  and  eicoedlngly  small 
roots,  InterwoTBii  with  Lhd  grealest  art  ;  it  is  futeued  011, 
or  niher  Is  worked  into,  Ibe  pendant  etrings.  It  li,  in 
bcl,  a  small  bad  rallnd  into  a  ball,  so  Ibick  and  com- 
pacted ai  lo  eickide  the  rain  ;  and  It  rocks  (u  Ibe  wind 
nitbout  reccUIng  any  barm.  But  the  elemsiiU  are  not 
the  only  enemies  agiinat  which  this  bird  has  toitruggle; 
with  wonderful  sagacity  it  provides  for  the  protection  of 
lis  neat  from  other  accidents.  The  opening  Is  neilber 
mad*  on  the  lop  DOT  tide  of  tlie  neit,  but  at  the  bottom: 
rtor  It  the  entrance  dlrecL  After  the  bird  has  made  ila 
way  Into  tba  lestibule,  it  must  paaa  orar  a  kind  of  par- 
tilioo,  and  through  another  aperture,  bafora  It  daarends 
to  the  abode  of  its  family.  This  lodgment  ii  round  aid 
toft,  belDg  lllied  with  a  ipecles  of  lichen,  which  growt  on 
the  trees,  or  nitb  the  silky  down  of  plaiiU.  Tba  blrdi 
of  tbit  tpadet  bare  a  very  delirate  >ong,  which  Is  cou- 
tlnued  Ihrougbout  tbe  year.  They  are  Datirea  of  St 
Domingo,  and  some  other  of  the  West  luditn  lilaiids 
where  Ihay  fi^ed  clilefly  upon  insects  and  frulL 

The  uianiR  Ridpoli  (5ylvbwfa  PFlnlii),  belonp  to 
tbe  tribe  of  Waiblen,  iDhabiCs  Penniyliatii^  makes  ill 
appearance  In  March,  and  retires  tn  autumn.  It  fraqneati 
busby  places,  and  is  a  aoliUTy  bird.  Il  has  the  red-cap  only 
intummer.    PI.  LIX.  fig.  1. 

CuaTa.— The  Ctua  pnua  (vhich  embracea  Ihe  ITtraf 
Bar,  the  SUmt  Oial,  and  tbe  tfkiii  Chafj  are  all  com- 
mon in  Europe,  and  frequent  moora  and  other  open  wastes. 
They  live  sol  lury,  or  in  pairs,  and  are  wild  lu  ditpotltlon. 
They  run  »lih  much  celerity,  and  their  food  consiiU  ol 
Ineecis  and  worms,  which  they  lake  chiefly  upai  tbe 

Tbe  inmiMT  FouvtOt  ll  tomawhal  more  Uitn  fire 
Inchet.  It  is  frequently  teen  In  badges,  from  wfakb 
circumstance  it  has  been  called  Iha  hedge  sparrow,  bul 
it  bia  no  other  rolation  to  the  sparrow  Lhan  In  Iha  dlngi- 
rma  of  Ita  coloun  ;  In  erery  lAher  respect  It  dlflen  cii- 
tlraly.  II  remaini  witb  us  the  whole  year,  and  builds 
its  neat  near  Iha  ground  ;  il  i>  compued  of  most  and 
weed,  and  lined  with  hair.  The  female  generally  lays 
four  or  Ave  eggs,  of  a  uniform  pale  blue,  without  any 
spot!  ;  tba  young  are  hatched  about  the  beginning  01 
Msy.  During  tbe  time  of  sitting.  If  a  rat  or  other  Tor- 
aclous  animal  come  near  the  nest,  the  molhur  endea- 
Toun  to  divert  It  from  the  spot  by  a  stratagem  similar 
to  that  by  whir.b  Ihe  partridge  misleads  Ibe  dog  :  she 
firings  up,  and  Ruaers  from  spot  to  spot,  by  which  means 
allurei  her  enemv  to  a  safe  distance.  In  Pnnce  the 
:  It  arrive) 
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•train  l>  a  trat  of  quivering,  frequenlly  repeated  lomc- 
Ibing  Ilk*  the  following  lilJH  Willi  ;  from  which.  In 
tome  placea,  II  la  called  the  titling. 

ft'agtalU  and  PipiU.  — AW  iheie  blrdi  frequent  mea- 
dows, and  humid  and  marthy  placea,  delighting  Id  (he 
borden  of  rivulets  and  rivers.  Meat  of  them  bava  an 
undulating  fllgbl.  Tbey  all  run  ralher  than  srdk ;  ael. 
dom  perch,  ling,  or  cry,  during  the  flight ;  and  eonttnicl 
their  uetl  on  the  ground,  That  of  the  while  wagMIl  ix, 
however,  somolimea  ^nd  In  a  pile  tX  wood,  ahniitlde  iil 
the  banki,  or  in  the  hole  of  same  nail  wboaa  bate  is  wtaheil 
by  walen.      Insects  and  small  wormi  are  Iheir  oiily  ali- 
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of  treatment  servea  for  all,  as  their  food  and 
their  habits  are  nearly  the  same.  The  man- 
ner of  taking  and  treating  them,  particularly 
the  nightingale,  is  this  :  A  nightingale's  nest 
may  be  found  by  observing  the  place  where 
the  male  sings,  and  then  by  sticking  two  or 
three  meal-worms  (a  kind  of  maggot  found 
in  flour)  on  some  neighbouring  thorn,  which 
when  he  sees  he  will  infallibly  bear  away  to 
his  young.  By  listening,  he  then  may  be 
heard  with  the  female  chirping  to  the  young 
ones  while  they  are  feeding.  When  the  nest 
is  found,  if  the  young  ones  are  not  fledged 
enough  to  be  taken,  they  must  not  be  touched 
with  the  hands,  for  then  the  old  ones  will  per- 
ceive  it,  and  entice  them  away.  They  should 
not  be  taken  till  they  are  almost  as  full  fea- 
thers as  the  old  ones  ;  and,  though  they  refuse 
their  meat,  yet,  by  opening  their  bills,  you 
may  give  them  two  or  three  small  bits  at  a 
time,  which  will  make  them  soon  grow  tame, 

nient.  These  insecUvort,  as  useful  as  the  flj-catchers  and 
swallows,  sometimea  in  the  flight,  but  more  frequently 
on  the  ground,  amidst  the  herbage,  seize  upon  the  flies 
and  gnats  which  have  escaped  the  murderous  bills  of 
their  other  pursuers  in  the  air.  All  the  insect  population  of 
ponds  and  marshes  constitute  the  nutriment  of  these 
volatiles.  Their  slight  forms,  little  head,  delicate  feet,  and 
long  tallS|  perpetually  balanced,  cause  them  to  be  at  once 
distinguishable  from  all  other  birds  with  slender  bills. 

The  wagtails  are  not  distrustful,  and  are  less  fearful 
of  man  than  of  the  birds  of  prey.  They  are  not  eren 
much  frightened  by  flre-arms,  for,  on  being  aimed  at, 
they  do  not  fly  far,  and  frequently  return  and  place  them- 
selves within  a  short  distance  of  the  fowler.  They  give 
into  all  kinds  of  snares  which  are  laid  for  them,  quite 
easily  ;  but  if  taken  when  adult,  they  cannot  be  preserv- 
ed in  cages,  but  will  die  in  four-and-twenty  hours.  For 
this  purpose,  they  must  be  taken  from  the  nest,  and 
reared  like  the  nightingales.  Of  the  species  which  fre- 
quent  BriUin  are  the  Pied  Wagtail,  the  Gray  or  Water 
WagUll,  and  the  Yellow  WagUil. 

The  PipUt,  or  Field  LarJUf  have  much  analogy  with 
those  of  the  larks  proper,  though  they  difler  in  certain 
details  of  conformation.  Like  the  larks,  they  sing  in 
flying,  and  elevate  themselves  to  a  certain  height  in  the 
air.  They  seek  their  nutriment,  nestle,  and  sleep  on  the 
ground.  Some  frequent  cultivated  fields  and  meadows; 
others  delight,  during  the  summer  season,  in  the  borders 
jf  woods,  in  glades,  in  fiirze,  and  brushwood,  thinly  scat- 
tered ;  many  prefer  mountains,  steep  shores,  rocks,  and 
maritime  pastures*  Some  few,  in  fine,  inhabit,  during 
jummer,  the  little  hills  in  sandy  and  stony  situations, 
%nd  during  the  after  season,  sojourn  on  the  banks  of  rivers, 
and  seek  their  food  upon  Uie  strand.  A  very  small  num- 
her  have  the  power  of  perching  constantly  upon  trees. 
There  is  a  ccHisiderable  trouble  in  distinguishing  them 
Hpeciflcally.  Of  those  common  to  Britain  are  the  Rock 
nr  Shore  Pipit,  the  Meadow  Pipit,  or  Tit,  and  the  Tree 
Pipit, 

Bottle  Tit  or  Long  Tailed  TUmouee.^-'VY^  elegant 
little  animal  is  about  Ave  inches  and  a  half  in  length. 
The  bill  is  very  short,  the  head  round  and  covered 
with  rouf^  erect  feathers  ;  it  has  a  very  long  tail,  whence 
its  speciflc  name.  It  is  of  a  brownish  colour,  with  black 
feathers,  in  the  tail  edged  with  white.  It  is  most  com- 
monly found  in  low  moist  situations  that  are  covered 
with  underwood  and  interspersed  with  lofty  oaks  or  elms. 
Us  nest  is  generally  placed  in  the  forked  branch  of  a  large 


when  they  will  feed  themselves.  They  should 
be  put>  nest  and  all,  into  a  little  basket,  which 
should  be  covered  up  warm  ;  and  they  should 
be  fed  every  two  hours.  Their  food  should 
be  sheep's  hearts,  or  other  raw  flesh-meat, 
chopped  very  fine,  and  all  the  strings,  skins, 
and  fat,  taken  away.  But  it  should  always 
be  mixed  with  hard  hen's  eggs,  upon  which 
they  will  feed  and  thrive  abundantly. 

They  should  then  be  put  in  cages  like  the 
nightingale's  back  cage,  with  a  little  straw  or 
dry  moss  at  the  bottom  ;  but  when  they  are 

frown  large,  they  should  have  ant's  mould, 
'hey  should  be  kept  very  clean,  as  indeed 
should  all  singing-birds  whatsoever ;  for  other- 
wise they  will  have  the  cramp,  and  perhaps  the 
claws  will  drop  ofi".  In  autumn  they  will 
sometimes  abstain  from  their  food  for  a  fort- 
night, imless  two  or  three  meal-worms  be 
given  them  twice  or  thrice  a- week,  or  two  oi 
three  spiders  in  a  day  ;  they  must  likewise 

tree  overhanging  the  water,  and  it  lays  from  twelve  to 
eighteen  white  eggs,  spotted  with  rust  colour  at  the 
larger  end,  which  are  smaller  than  those  of  any  other 
British  binl,  with  the  exception  of  the  goldenunrested 
wren. 

This  bird,  says  Graves,  "  is  almost  incessantly  in  mo- 
tion, running  up  and  down  the  branches  of  trees  in  searrh 
of  food,  which  consists  of  the  smaller  q|>ecie8  of  insects, 
also  the  iarvsB  and  eggs  of  those  that  deposit  them  in  tk 
creTices  of  the  bark.  In  the  winter  they  associate  in 
small  flocks  of  from  eight  to  twelve,  and  sometimea 
more,  and  are  kept  together  hy  their  continual  chirping. 
Like  the  nest,  their  colours  assimilate  so  nearly  with  the 
white  moss,  abundant  on  trees  at  that  season  of  the  jear, 
that,  were  it  not  for  their  note,  it  would  be  difficult  to 
And  them.  Owing  to  the  leni;th  of  its  tail,  iU  flight  is 
undulating  and  irregular,  but  most  usually  very  quick, 
seeming  to  pass  through  the  air  like  an  arrow."  Jesse 
remarks  that  the  bill  becomes  harder  in  the  winter  than 
in  the  summer,  as  it  is  then  more  worn  in  the  act  oi 
obtaining  food  from  the  frozen  ground  and  hard  wood. 
The  sight  of  this  bird  is  remarkably  acute.  It  flits  with 
the  greatest  quickness  among  the  branches  of  trees,  and 
its  food  consists  in  a  great  measure  of  small  insects  only 
to  be  discerned  with  a  microscope. 

Its  nest  is  one  of  the  most  delicate  and  curiously  con- 
structed of  all  those  of  our  British  birds.  It  is  much  in 
the  form  of  a  bottle  (whence  the  provincial  name  of  the 
bird  has  been  derived),  with  an  opening  at  the  side  near 
the  top.  The  outer  portion  is  composed  of  white  ami 
gray  tree  lichens,  in  minute  pieces,  intermixed  with  the 
egg-nests  <tf  spiders,  which  are  composed  of  a  kind  of 
gossamer  or  down-like  envelope,  of  a  small  sixe,  but 
somewhat  resembling  the  cocoon  of  a  silk. worm,  and  are 
found  attached  to  the  branches  of  trees,  &c.,  enclosing 
the  eggs  of  the  insect.  A  very  interesting  description 
is  given  of  them  in  the  volume  <m  Insect  Transforma- 
tion in  the  "  Library  of  Entertaining  Knowledge."  With 
these  gossamer  envelopes  It  joins  and  binds  the  different 
leaves  and  mosses  forming  the  exterior  of  the  nest ;  and 
when  the  fllaments  become  loosened  it  has  ^ery  much 
the  appearance  of  having  been  worked  with  spiders'- 
webs,  an  opinion  entertained  by  the  early  naturalists. 
The  greater  portion  of  the  interior  Is  formed  of  green 
mosses  nicely  felted  together  with  fine  wool^  lined  with 
a  number  of  soft  feathers,  the  upper  part  being  composed 
of  strong  broad  moss,  so  closely  woven  together  as  to  l>e 
impervious  to  the  wet. 


;V5:a 

» 

ih-lii  j 

;s,  Ski'- 
I  ali^T. 

n  vb. 

\k  •:■ 

a        ■ 

;  iBOi:.  I 

r  a  t'^ 
ornij  •» 

writ: 


1  cfciff:-. 


f 


«ritl!^ 


"  j* 
fee*."' 


iJfi 


li^i 


) 

I 


»  -!  " 

i;    i   I 


r'/M^'V''' 


THE  CANARY. 


155 


b&ve  a  little  Mfiron  in  their  water.  Fub 
chopped  small  anioni|  their  meat  wilt  help 
them  tu  recover  their  flesh.  When  their  legs 
are  cramped,  they  should  be  anointed  with 
fresh  butter,  or  capon's  fat,  three  or  four  days 
together.  If  they  grow  melancholy,  pat  while 
sngar-candy  into  ieir  water,  and  feed  them 
'  with  sheep  s  hearts,  giving  them  three  or  four 
meal-worms  in  ■  day,  and  a.  few  ants  with 
their  eggs. 

With  regard  to  adult  birds,  those  that  are 
talten  before  the  twenty-third  of  April  are 
counted  (he  beat,  because  after  that  they  begin 
Co  pair.  They  usually  haunt  woods,  coppices, 
and  quickset  hedges,  where  they  may  betaken 
in  trap-cages  baited  with  meat-worroa.  They 
should  be  placed  as  near  the  spot  where  the 
bird  sings  as  possible ;  and  before  you  fix  the 
trap,  tarn  up  tlie  earth  twice  the  breadth  of  the 
cage,  because  they  will  there  look  for  food. 
They  are  also  taken  with  lime  twigs,  placing 
them  upon  the  hedge  where  they  usually  sing; 
and  there  should  be  meal-worms  stuck  at  pro. 
per  places  to  draw  them  into  the  snare.  A  fter 
they  are  taken,  their  wings  should  be  gently 
tied  with  thread,  to  prevent  their  beating  them- 
selves against  the  cage.  This  should  be  lirst 
hung  in  a  private  place,  that  the  bird  may 
not  be  disturbed)  and  it  should  be  fed  every 
two  hours,  at  farthest,  with  sheep's  hearts  and 
eggs  minced  very  fine,  mixing  it  with  meal- 
worms. However,  the  first  food  must  be 
worms,  ants,  caterpillars,  and  flies.  You  must, 
to  feed  the  bird,  take  it  in  your  hand,  and 
open  the  bill  with  a  stick  made  thick  at  one 
end,  giving  it  the  insects,  or  four  or  five  bits 
of  food  as  big  as  peas,  to  entice  it  to  eat  Its 
common  fixid  should  be  mixed  with  ants,  so 
that  when  the  bird  goes  to  pick  up  the  ants, 
it  may  pick  up  some  of  (hat  also.  The  night- 
ingale, when  caged,  begins  to  sing  about  the 
latter  end  of  November,  and  continues  its  song 
till  June. 


Thk  Canary  bird  is  now  become  so  common, 
and  faaa-continued  so  long  in  a  domestic  state, 
that  its  native  habits,  as  well  as  its  native  coun. 
try,  seem  almost  forgotten.  Though  by  the 
name  it  appears  that  these  birds  came  origin- 
ally from  the  Canary  islands,  yet  we  have  it 
originally  from  Germany,  where  they  are  bred 
up  in  great  numbers,  and  sold  into  diflerent 
parts  bf  Europe.      At  what  period   they  were 
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brought  into  Europe  is  not  well  known  ;  but 
it  is  certain  that  about  a  century  ago  they 
were  sold  at  very  high  prices,  and  kept  only 
lor  the  amusement  of  the  great  They  hare 
since  been  multiplied  in  great  abundance ; 
and  their  price  is  diminished  in  proportion  lo 
their  plenty. 


ish,  K\i  chartiiut.  Th«  primitive  nee,  u  it  CUna  rnm 
[ha  Cuiar/  lileB,  Is  suppmed  to  likn  hid  the  upper  piil 
ef  the  budy  of  i  linnet  brewn,  eiid  the  wider  pert  oF  ■ 
jeUowlih  green,  with  dirii-biown  eyoi.  The  little 
foreigner  t4ke>  kindly  to  mUas  of  incther  rice,  uid  hence 
the  TiHoiu  ^wciei  uow  in  enlitence.  With  tlie  gold- 
finch,  the  linnet,  lud  the  green-bird,  In  puticulir,  the 
cinuy  reidily  enters  into  the  ties  of  wedlocit,  Tlie 
neu  which  the  ciniry  bulldi  is  remirkible  lor  iti  neit- 
neu:  iiid  when  diSerent  miteriili  ire  lupplied  to  it  for 
this  end,  It  evinces  greit  dlicrimlnMlan  in  lelectlng  the 
beiL  The  eggs  ire  of «  sei-green  colour,  spotted  it  one 
end  more  or  less  w[lb  luroon  or  tiolet.  Whit  the  pro. 
per  food  for  the  cumy  Is,  hu  been  the  subject  of  much 
dliputo.  Dr  Bechrteln,  in  his  work  on  c»g»-biids,  bu 
•ome  exctllent  ohsennllais  upaii  Ihe  hoid.  SumiDer 
nipeseed  he  hu  found  to  luaner  best,  raixlog  with  i) 
now  uhI  then,  for  the  uke  of  virlety,  ■  lillle  hempseed 
or  cui*ry.  Green  food,  such  IS  ohlckireed,  Is  gireii  la 
spring,  ind  freih  witer  dilly,  both  for  diiiditog  uid  luth. 
ing.  All  compllcited  mixtures  of  food  tn  noiloiu^ 
though  too  often  used.  Ciniriea  not  only  hive  fine 
notes  of  their  aim,  but  ire  poHCisad  of  excellent  memor- 
ies, ind  repekt  mulled  sounds  nhlch  they  heir,  with 
eise  ind  precision.  Among  the  noveltiee exhibiting  thit 
■eisoD  (1939)  in  London  I)  1  cuiti7,  which  is  uid  to 
utlculite  words  u  distinctly  is  t  pirrot  I'he  manmi 
of  Ininluf  tbem  to  the  Imitation  of  instrumente,  or  the 
whistling  of  tunei,  Is  thus  described  by  Bechstein  :— 
"  No  MOiiBr  hue  the  ynong  ciuiriei  reidied  the  thir- 
teenth or  fourtaeoth  diy,  than  they  begin  to  wirhlaj 
itid  M  these  pretty  birds  ire  lo  docile  is  to  neglect  en- 
tirely their  Ditunl  song,  ind  Imitita  the  tisrmony  of  our 
iiistmments,  it  is  nacessiry  immedlitely  to  tepinte  ^m 
his  compinioni,  ind  bum  every  other  bird,  the  young 
one  which  i>  to  he  instructed,  by  putting  him  uide  tn  a 
cige  which  i>  St  lirat  coiorod  -ith  »  piece  of  linen,  Mcl 
ifterwirds  with  i  dirker  cover.  The  lir  which  is  lo 
be  tiughl  sliould  b«  perfonned  Uto  or  six  times  a-diy, 
especiilly  in  the  evening  end  moniing,  elUier  by  whiitl 
Ing  or  en  1  fligeoiet  or  biid-orgin  ;  he  will  acquire  it 
more  or  less  readily  !u  from  two  to  six  nit«itlu,  accord- 
ing to  hli  ahllities  md  memory  j  if  bis  leparatlon  from 
the  other  birdi  is  delayed  beyond  the  fourteenth  day,  he 
will  retain  some  part  of  his  father's  wag,  which  he  will 
alwayi  Intarmingta  with  his  acquired  air,  and  cnia^ 
quenlly  iieier  perform  It  perfoclly." 
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Tn  iti  native  iilands,  a  region  equally  noted 
for  Ihe  beauty  of  its  landicapcA  and  the  har- 
mony of  ita  groves,  the  canary  bird  ia  of  a 
dusky  gray  colour,  and  k>  different  from  those 


mwiLlipg.  Tunebull- 


nerk  ind  breut,  uwl  hii  duk  |t^  tack  ind  tbouMen, 
ronjidned  with  [be  BlrsngLh  of  hli  n»kg,  uid  fiill  rounded 
kppeinncs,  rendar  Uia  hullfinch  t  fivourlti  with  ill  bird- 
fincltn.  It  J*  bMldu  abl[tl  of  a  pcculiirlj' •U^ng  iHec. 
tion,  tnd  c»n  btrdl]'  ondur*  Kfa  wben  (b»nt  from  Iti 
mal«.  Utifortunttelf,  tbey  do  not  breed  well  lu  conJiQB' 
mcnl.  In  the  wild  lUts,  the  femele,  twice  e-yeu-,  Uyi 
(rDmLhreelo*iieggi,oftb<ulih'Wbitccalour,(ndi)wtted 
wllh  violet  and  brown  il  the  lerge  end.  In  foedlDf;  bu!l- 
finchn,-]!  his  been  found  tbel  tbej  thrive  perticultrly 
well  «hen  Ihe  npeieed  ii  given  to  them  lodiad  in  weter. 
Tbli  bird,  which  cui  be  mined  to  t  high  degree  of  per- 
fection In  ilngiug,  ii  Ibrluuetelj  one  of  the  m»l  euj  to 
be  procured.  A  decoy,  or  tny  of  Iba  commOD  model  of 
iniring,  elTecti  hli  capture  u  onca,  when  bl*  htuot  ii 
diKorered.  Regarding  bli  Toul  ponen,  Bechateln 
remtrk): — "  Allfaeugii  the  wng  of  the  mile  end  faniete 
bullflnrb,  in  tl»)r  wild  HUe,  li  vvry  butli  end  diugree- 
ahJa.  jet,  If  well  tanght  while  young,  u  ttaey  ve  la 
Keua  ud  Fulde,  where  there  ire  echooli  ol  Iheae  UUIe 
muilcluii,  for  ell  Ocrminy,  Hellend,  and  Engluid,  ttaay 
leim  to  wblilie  all  khidi  of  ein  end  melodiag  wllh  u 
•olt  and  flute-like  tone,  tbel  Ibey  ere  greet  favaurlLet 
wiib  imitcun,  and  partlculirif  with  the  lidiei.  There 
ara  loina  of  IhcH  lillla  birdi  which  nn  wfaisUa  diulnctly 
throe  didarent  lin,  without  tpoiling  or  confusing  them  in 
Ihelaut.  Addwl  totbli  attraction,  Ihe  iHiillinch  becomes 
exceedingly  tune,  sings  ohenavar  it  it  told  to  do  so,  and 
b  tusceplibla  of  a  most  tender  and  lasting  altachment, 
which  It  ibowB  by  its  endeirlng  aetioiu;  it  bulincea  its 
body,  moves  Its  tail  inm  right  to  left,  and  ipreada  It 
like  a  ian.  It  will  even  repeal  words,  with  an  accent 
and  tone  which  indicates  sensibility,  if  one  could  beliava 
that  it  understood  them  ;  but  Its  memory  must  nut  be 
iivtiioaded.  A  single  sir,  wllh  a  preluda  or  a  short 
llouriih  to  bagin  with,  ■■  ai  much  a  the  bird  can  learn 
and  remember,  and  this  it  will  aucuta  to  the  greilesl 
perrection.  These  little  pmdlgiti  would  be  more  inter- 
esting and  agreeable,  if  their  Hessian  InatnKtors  posiessed 
a  little  musical  tastf,  but  thaie  are  generilly  trade)- 
people,  employed  about  the  house  with  their  dllfi 
DCCupatlonB  and  tredei;  and  iiimna,  airs,  mlnoeli 
hundred  yean  old,  and  publlc-hDuse  tonga,  In  ge: 
rompoee  the  whola  of  their  mutie.  This,  howevi 
not  the  Utile  bird's  fault.  The  bullflnch  can  also 
tate  the  Mngt  of  other  birds:  but  In  general  it  \: 
parmittad  to  do  so,  that  It  may  only  leim  to  repeal 
ain  which  are  taught  It.  DllTarent  degrees  of  cspacity 
are  shown  hare,  as  wall  as  in  other  animal).    Ona  yt 


luiuilly  aeen  in  Europe,  tbat  aome  have  even 
doubted  whether  it  be  of  the  same  apeciea. 
With  us,  they  have  that  variety  of  colouring 
1  in  all  domestic  fowls  ;  some  white,  some 

lufted  t«adilD|.     But  It  baa  bMn  Tamarked  that  thoie 

blidf  which   learn  with   most  difficulty,  remember  Jh« 

•onga  which  hue  once  been  well  learnt,  batter  and  lander, 

and  rarely  forgat  them,  even  wh< 

Ancbat  have  b«en  known  (says  B 

--' — ',  end  liva  at  liberty  in  the  woods  for  a  whole  year, 

len  to  recollect  the  voice  of  the  penon  who  hail 

I  them,  ratum  to  bcr,  never  men  to  leave  her. 
Olhen  have  baea  known,  which,  when  forced  to  leave 

flrstmaster.havediedgFgrier.  Theiebirds  remem- 
ber very  well,  end  olUn  loo  well,  any  one  who  bu  Injured 
One  of  thorn  bavli^  been  thrown  down,  with  its 
cage,  by  soma  of  the  lowest  order  ol  people,  did  not  leem 
"    t  much  disturbed  by  It,  but  alUrwanla  it  would  M 

couiulilona  as  soon  as  it  taw  any  shabbily  droned 
penon,  and  it  died  in  ona  of  these  Rta  sight  months  altar 
the  first  accident.  A  bulllinch,  belonging  to  a  lady 
sulyect  to  very  frightful  dreams,  which  made  it  fail 

its  perch,  and  beat  Itself  In  the  cage,  no  sooner  heard 
tbe  affectionate  voice  of  ils  mistress,  than  ootwitbitand- 

be  darkness  of  the  night,  it  became  jramediaLely 
tranquil,  and  re-ascended  Its  percb,  to  sleep  again.  It 
was  TOiy  food  of  chickwaed.  and  as  soon  aa  It  perceived 
one  briuging  it  to  him,  however  much  care  was  taken  to 
prevent  Ita  finding  it  eaiily,  It  would  show  ita  JC7  by  its 
aclloD*  and  cries." 

The  CI<{jDact  ii  aoe  of  the  apHghtliest  wublen  oi 
firing.      It  is  black  in  the  forehead,  grayish-blue  on  tlm 


iowiy; 


e  lalt 


will  be 


lop  of  the  head  and  nape  of  the  neck  j  tbe  back  ta  pf  n 
linnet-green,  and  tbe  whole  under  part  of  the  body  «i 
reddish  cheatnut  brown;  the  quill  faatbera  are  black, 
edged  wllh  while  on  the  outer  side,  while  the  tail  is 
almost  purs  black.  Such  Is  the  chafllnch  ;  that  la  to 
say,  the  male  bird;  for  the  male  being  always  preferred 
for  singing  qusllilea,  It  I*  that  sea  which  we  have  preferred 
throughout  to  describe.  The  nest  of  the  chifflnch  is  a 
model  of  Ingenuity.  The  female  deposits  in  it,  twice  a- 
year,  fnim  three  to  ftve  egga,  of  a  pale  hkliah-gny,  spotted 
and  atreaked  with  brown.  Young  chaffinches  are  ei. 
ceediiigly  quirJi  in  the  ear;  and  if  It  la  Intended  tolialn 
them  to  artificial  tong,  thty  must  be  removed  from  tbe 
nest  as  soon  11  the  tall-feithers  begin  to  appear.  As  to 
their  food,  they  should  be  treated  much  IntlM  same  way 
as  tbe  birds  already  noticed,  with  the  addition  of  Inaccta 
Id  theirdlet,  in  accordance  with  their  diet  in  the  wild 
state.  Rapeaecd  soaked  in  water,  and  the  crumbs  of 
white  bread,  wlli  be  tbe  proper  food  for  young  birds 
taken  early  from  tlie  nest  br  the  purpoie  of  trelnlng. 
In  Germany,  the  aong  of  ihe  chaffinch  ii  admired  almott 
to  idolatry,  and,  In  truth,  ita  clear  and  trilling  toiiea  ap- 
proach much  more  closely  to  articulate  aonnds  than  the 
nctes  of  any  other  bird.  The  Germane  baia  dlsUu- 
gulibed  Ihe  most  admired  variations  of  the  chafBnch'i 
Mialoa  by  diBerent  names,  eipreaiive  of  a  fanciful  meau- 
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mottled,  some  beautifully  shaded  with  green ; 
bat  they  are  more  esteemed  for  their  note  than 
their  beauty,  having  a  high  piercing  pipe,  as 
indeed  all  those  of  the  finch  tribe  have,  con. 

ing  atttched  to  tbo  Mttods.  Dr  Bachstoio  mentions  the 
Wine  long,  the  Bridegroom's  eong,  the  Rider's  song, 
sod  sarenl  others,  which  are,  no  doubt,  in  a  great  mea- 
sure, the  result  of  the  art  empioyed  in  the  education  of 
the  bird,  being  perfect  as  pieces  of  music.  Tliat  the 
cliaffinch  should  be  able  to  execute  such  things*  how- 
efer,  Indicates  the  possession  of  very  superior  capabili. 
ties.  <<  Indeed,"  says  Dr  Bechstein,  **  the  chaffinch  has 
so  great  a  fticility  in  learning,  that  it  not  only  imitates 
peHecUy  the  song  of  another  chaffinch  near  which  it  has 
been  placed  from  youth,  but  being  hung  near  a  nightin. 
jale  or  canary,  it  learns  several  parts  of  their  songs,  and 
would  no  doubt  giro  them  completely,  if  its  larynx  were 
io  iionned  that  it  could  render  notes  so  long  and  sus- 
tained ;  in  fine,  a  great  difference  in  memory  is  obsenred 
io  these  birds,  as  well  as  in  all  others  of  tiie  singing  spe- 
cies. Some  require  six  months  to  leara  an  air  that 
others  catch  on  first  hearing,  and  can  repeat  almost  im- 
mediately ;  these  can  scarcely  retain  one  of  the  songs 
giTeo  aboTe ;  those  can  imitate  three,  four,  and,  should 
you  wish  it,  five  different  ones.  There  are  also  some 
that  cannot  give  one  song  without  a  £uilt,  and  we  find 
3then  that  will  add  to  it,  perfect  it  and  embellish  it 
One  thing  peculiar  to  chaffinches,  is  the  necessity  of 
teaching  them  their  song  every  year,  and  this  in  the 
manner  proper  for  them,  during  the  four  or  five  weeks 
this  exercise  lasts.  They  first  utter  a  murmur,  or  weak 
warbling,  to  which  tliey  add,  at  first  in  an  under  voice, 
one  or  two,  and  afterwards  several  syllables  of  their  song ; 
they  are  then  said  to  record.  A  chaffinch  that  takes 
only  a  week  or  a  fortnight  to  repeat  this  lesson  for  iully 
bringing  out  its  voice,  is  reckoned  among  the  geniuses 
of  its  species.  It  Is  known  that  other  birds  whose 
power  of  singing  is  confined  to  a  particular  season,  also 
warble  ieebly,  and  mingle  with  their  warbling  some 
foreign  notea^  especially  harsh  and  confused  sounds  ;  but 
none  produce  sounds  so  peculiar,  and  that  have  so  little 
relation  to  their  own  song.  If  we  pay  a  little  attention, 
however,  we  sliall  find  that  this  exercise  is  intended  less 
to  awaken  the  memory  than  to  render  the  throat,  stif- 
fened by  a  tolerable  long  state  of  inaction,  more  pliant, 
and  to  bring  hark  iU  natural  flexibility." 
The  Ookji^nch  is  one  of  the  best  known,  and  most 


/J^-"* 


beautifol  of  our  native  birds.  The  seed  of  the  thistle  is 
its  &vourite  food,  hence  its  French  name  (Chardonnera) 
is  derived.  It  is  also  sometimes  called,  in  our  language, 
the  riUstfe./iicA.  The  fowlers,  accordingly,  who  lay 
various  snares  for  these  birds,  make  use  of  tbisUe-seed 
M  their  bait.  Though  the  goldfinches  do  not  construct 
their  nests  until  the  middle  of  spring,  they  have  yet 
three  broods,  the  last  of  which  takes  place  in  August. 
The  young  cannot  suffice  for  themselves  for  aome  time, 
Sfen  after  quitting  the  nest ;  accordingly  there  is  much 
i>atience  requisite  to  rear  them  artificially.  The  best 
t/e  sdd  to  be  those  which  are  born  in  thorny  bushes  and 


tinning  for  some  time  in  one  breath  without 
intermission,  then  raising  it  higher  and  higher 
by  degrees,  with  great  variety. 

It  is  this  that  has  rendered  the  canary  bird, 

belong  to  the  laat  brood.     They  are,  it  is  said,  more 
gay,  and  sing  better  tiian  the  others.    The  goldfinch  is 
very  cuily  reconciled  to  captivity,  and  even  become* 
quite  familiar.     From  Its  activity  and  docility  it  may 
lie  taught  a  wonderful  degree  of  precision  in  its  move- 
ments; It  will  counterfeit  death,  and  perform  a  great 
variety  of  other  movements  with  the  greatest  dexterity ; 
it  can  be  taught  to  fire  a  cracker,  and  draw  op  small 
cups,  containing  Its  food  and  drink.    Some  years  ago, 
the  Sieur  Roman  exhibited  in  this  country  the  wonder- 
ful performances  of  his  birds.   These  were  goldfinches, 
linnets,  and  canary  birds.     One  appeared  dead,  and  was 
held  up  by  the  tail,  or  claw,  without  exhibiting  any  signs 
of  life.     A  second  stood  on  its  head,  with  its  claws  in 
the  air.     A  third  imitated  a  Dutch  milkmaid  going  to 
market,  with  palls  on  her  shoulders.  A  fourth  mimicked 
a  Venetian  girl,  looking  out  at  a  window.     A  fifth  ap- 
peared as  a  soldier,  and  mounted  guard  as  a  centinel. 
The  sixth  was  a  cannonier,  with  a  cap  on  its  head,  a 
firelock  on  its  shoulder,  and  a  firelock  in  its  claw,  and 
discharged  a  small  cannon.     The  same  bird  also  acted 
as  if  it  had  been  wounded ;  it  was  wheeled  in  a  little 
barrow,  to  convey  it  (as  it  were)  to  the  ho^ital,  after 
which  it  flew  away,  before  the  company.     The  seventh 
turned  a  kind  of  wind  mill ;  and  the  last  bird  stood  in 
the  midst  of  some  fire-worlu,  which  were  discharged  all 
around  it,  and  this  without  exhibiting  the  least  sign  of 
fear.     The  goldfinch,  naturally  active  and  laborious,  is 
fond  of  occupation  in  Its  prisop,  and  if  it  has  not  some 
poppy-heads,  hemp>stalks,  and  those  of  lettuce,  to  peck, 
for  the  purpose  of  keeping  it  in  action,  it  will  remove 
every  thing  that  it  finds.     A  single  goldfinch,   in  an 
aviary  where  canaries  are  hatching,  if  he  be  without  a 
female,  is  sufficient  to  make  all  the  broods  &il  ;  he  will 
fight  with  the  males,  disturb  the  females,  destroy  the  nests, 
and  break  the  eggs.     These  birds,  however,  though  so 
lively  and  petulant,  live  in  peace   with  each  other,  ex- 
cepting a  few  qmrrels  about  the  perch  and  their  food ;  all 
of  them  try  to  get  possession  of  the  highest  perch  in  the 
aviary,  for  the  purpose  of  sleeping,  and  the  first  who  ob- 
tains it  will  not  suffer  the  others  to  ^>proach.  It  is  neces- 
sary to  place  all  the  perches  at  a  similar  height,  to  Isolate 
each  from  the  other,  and  make  tfwy  one  only  of  length 
sufficient  for  a  single  bird.  The  mules  from  the  goldfinch 
and  canary  are  more  robust  than  the  latter,  and  live  longer. 
Their  eong  is  also  more  brilliant ;  but  Buffon  says,  that 
they  imitate  airs  with  difficulty.  Others,  on  the  contrary, 
pretend  that  they  can  very  easily  be  taught  by  the  bird- 
organ  and  flageolet.    These  mules  resemble  the  male  in 
the  form  of  the  bill,  and  the  colours  of  the  head  and 
wings,  and  the  female  in  the  rest  of  the  body.     Some 
beautiful  varieties  result  from  this  alliance.     In  autumn 
the  goldfinches  assemble  together,  live,  during  winter, 
in  numerous  flocks,  and  frequent  those  places  where 
thistles  and  wild  endive  grow.     During  the  severe  cold, 
they  shelter  themselves  in  thick  bushes;  but  they  sel- 
dom recede  Ujc  from  the  place  where  their  food  is  found. 
Sometimes  they  mingle  with  other  grant vorous  birds. 
Hempseed  is  the  grain  given  to  familiarize  them  with 
the  cage  ;  but  it  would  be  better  to  mingle  millet  and 
rape-eeed  with  it,  and  to  vary  their  aliment ;  thus  the 
maladies  might  be  avoided  which  attack  them  in  cap- 
tivity.     The  species  of    the  goldfinch    is    extended 
throughout  the  whole  of  Europe  nearly,  and  through 
some  parts  of  Asia  and  Africa.     Pew  species  present 
more  varieties  than  this;  beddes  these  which  proceed 
from  forced  alliances,  there  are  others  attributable  tt 
aliment,  to  age,  and  to  domestication.     There  Is  one 
which  is  white  where  the  others  are  red,  namely,  on  tlie 
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next  to  the  nightingale,  the  most  celebrated 
songster ;  and  as  it  ia  more  easily  reared  than 
any  of  the  Bofl-billed  birds,  and  continues  its 
song  throughoat  the  year,  it  is  rather  the  moat 

foretaeul  uid  eyebrows,  which  culoui  siso  pre>t[l)  on  the 
top  of  the  heu),  initeul  of  hluk.  Or>  some  the  r»d  [> 
tt^dn)  w[th  f  ellaiT,  uid  the  bUck  ippetra  through  thsae 
coloun,     A  goldOoch,  with  the  heut  slrtped  wi" 


with  tJ 


uIlP  iltogether  blick  hu  but  t  few  red  tpoti  on  the  f<ira- 
hnd ;  the  bick  ind  chett  sra  of  ■  yatlawiih  brown ;  thi 
irii  yellDwiih,  tod  the  bill  lod  feet  flesh-colour.  Thi 
nbiUih  goldlincli  hu  (he  tall  snd  nlngg  of  ui  uhec 
tirowu,  the  upper  uid  under  pirts  at  Uu  bodj  whitiih, 
led  (he  yellow  of  the  wing)  ps!a.  Some  vuietiee  in 
uaHy  while,  Ind  others,  unoiig  which  sre  the  hsnd- 
■omeit  noes,  btfs  Ifae  held  red  uid  the  wingi  boidered 
with  yellov,  Oa  the  bodies  of  muij  lbs  tinli  ire 
or  lets  mlDgl»d  with  white.  Among  the  biwk  gold, 
lincluis  some  irs  eatlrslj'  blick;  others  more  w  Ian 
viried  with  this  colour.  These  last  nrteUe*  ere  chiefly 
itlributsble   to  food,  especiilljr  to  the  axduslTe  i         ' 


The  UwHt.  Several  nilurillsti  bsoe  nude  twt 
tpecies  of  the  lliuiet,  properly  m  ciUed,  under  the  do. 
DDininitioni  of  fraj/  end  rtdf  others  bsre  no  doubt  ol 
the  identity  of  the  red  uid  gny  linnet ;  snd  thii  ofdnlon 
is  confinned  by  repestedly  mtdtiplied  snd  IndefiUgiblc 
slMarvitloas.     Botli  kinds,  young  uid  old    male  uid 


female,  are  gray  In  the  back  loaion,  sod   reseinbla  each 
other  to  much,  that  the  uiea  caimot  be  dittlnguiihed, 
except  by  the  while  border  on  the  primary  alar  qulUi, 
wbich  It  more  broad  and  brilliant  in  the  mile  than  li 
the  female.     The  red  colour,  which  cbsracterlEes  tb 
male  during  nimmer,  commeiiceg  to  appear  toward)  tbe 
end  of  autumn ;  but  at  this  time  It  Ii  Umlihed,  ai 
occupies  only  the  middle  portion  of  the  feathen,   t 
eltremlty  of  which  il  d'  a  reddish  gray,  so  that  It  o 
ally  be  perceived  by  raiting  them  up.      In  proportion 
the  spring  approaches,  this   colour  extendi  and  groi 
lirighter,  and  towards  the  month  of  May  becomea  *e  , 
hrllllsnt  in  Ihe  male  of  two  years  old  ;  ieti  pure  and  lets 
extended  In  tbe  bird  of  the  fint  year  ;  and 


>  which 


n  gray  i 


i  It  doat  not  utpear  that  any  w 
<e  of  a  mala  orthia  hue  at  such 


bmalet , 

been  lound.      There  It  a  great  uialogy  betwc 
linnet  and  the  canary.      Tbiiir  habits  and  niti 

which  most  readily  couples  with  the  caiiuy.     Although 

reus  birds,  and  though  It  preservet  no  brilliant  coloi 
in  captiTl^  to  render  Its  poeaestlou  detirable,  it  is  not 
lass  In  request  than  the  brilliant  goldflncta  and  chumlng 
bulinnch.      Its  natural  dlipositlou  la  docile,  and  suscep- 


common  in  our  bouses.  Rules,  therefore,  have 
laid  down,  and  copious  instructionB  given, 
for  breeding  these  biras  in  a.  domestic  slate ; 
which,  as  a  part  of  them  may  conduce  towards 


if  attachment ;  its  song  is  agreeable,  and  the  fled  ■ 
biilty  of  its  thrust  enables  !I  to  imitate  with  facility  the 
'"  mt  air*  which  it  is  attempted  to  be  taught.  It 
Ten  be  taught  to  repeal  many  worda  dlatincUy,  in 
ant  languages,  and  it  pronounce*  them  with  an 
t  that  woiJd  actually  lead  one  to  suppose  that  it 
understood  their  meulng.  The  tender  attachment  of 
"  'i  these  birdi  are  susceptible  it  asteniahlngj  to 
to,  that  they  often  become  IrDuhleeome  in  their 
carasast.  Thay  can  perfectly  wail  dlttingultta  the  per- 
sons who  lake  care  of  them.  They  wlU  come  and 
parch  upcai  them,  otarwfaalm  Ihem  with  csreaaes,  and 
even  seem  to  eipmt  Ibelr  aflbction  by  their  luoks. 
They  can  alio  Imitate  and  unite  to  Uio  varied  modula- 
tions of  their  own  voice,  the  strains  of  other  birds,  which 
they  are  in  the  habit  id' hearing.  If  a  very  young  linnet 
be  brought  up  with  a  chafiinch,  a  lai^  or  a  nightingale. 
It  wilt  iearu  to  aitig  Ilka  them.  But  Et  wlU  in  most 
cases  totally  lose  Ita  native  aong,  and  preserve  nothing 
but  its  llltle  ciy  of  tppatl.  The  linnets  Intended  to  be 
Instructed  in  forelgu  ttralna,  should  ba  taken  from  the 
nest  when  the  feathers  begin  to  shoot.  If  taken  adult, 
they  will  sddom  proRt  by  their  lettont,  though  they  will 
become  both  familiar  and  caressing.  DiSerent  modes 
of  instruction  have  been  pointed  out  for  them — such  si 
whittling  to  them  In  the  evening  by  candle  light,  taking 
can  to  articulate  tbe  notes  distinctly.  Sometimes,  to 
put  them  in  train,  they  are  taken  on  the  flnger,  a  mirror 
Is  preientad  to  them  In  which  they  think  that  Ihey  tea 
■nollier  bird  of  their  own  species,  which  illmien  la  aild 
to  produce  a  swt  of  emulitlco,  making  them  sing  with 
more  animation,  and  eipediling  their  progreai ;  but 
these  precautions  are  not  ibsiJutely  necessary,  for  tbe 
best  instructed  linnets  are  often  brought  up  by  cobUen, 
who  whiitia  to  them  without  liitemipllng  Iheir  vrork. 
It  hat  been  remarked  of  llie  Unneti,  and  It  Is  tnie  d 
many  other  tinging  birds,  that  they  sing  more  In  a  small 
cage  thin  a  large  ana.  Thia  bird  lives  ■  long  titne  in 
captivity,  if  well  liken  cue  of.  Soonlnl  iguotes  ui 
Instance  of  one  that  lived  forty  years,  and  might  have 
lived  longer  had  it  net  poriahed  by  accldeut.  This  was 
a  bird  of  the  most  extiurdinary  amiildenost  ind  dodllly. 
II  was  in  tbe  habit  of  calling  many  personi  of  the  luKsa 
by  their  name,  and  very  distinctly.  It  whistled  five 
lira  perfectly,  fiom  the  bird-organ.  The  linnets  have 
Ihe  advantage  of  tinging  all  the  year  round,  and  (hey 
may  be  taught  a  variety  of  tricki,  like  the  siskin,  and 
the  goldfinch.  The  nest  of  the  linnet  is  generally  built 
In  fune,  or  some  other  low  bush,  and  is  (ormed  of  moss 
and  alalkl  of  graia  Interwoven  with  wool,  and  lined  wilb 
hair  and  ieatheis.  In  winter  linnets  assemble  In  large 
flocks,  and  descend  to  the  aea-coasts,  where  they  con- 
tinue to  reside,  till  spring  again  urges  them  to  pair  and 
seek  their  upland  hiunts.  They  feed  upon  the  leeda  of 
flai,  thistle,  dindeliw,  &c. 

The  SiiUtu  are  birds  of  passage,  uid  fly  to  high  thai 
they  may  be  heard  before  they  aie  seen.  They  are  very 
ukimorous  lu  the  aouthem  provlncei  of  Russia,  and  com- 
mon enough  in  thia  cotuitry  during  the  winter  j  Ihey 
are  fond  of  placea  where  the  alder-tree  abounds.  They 
arrive  in  France  ibout  the  time  of  the  vintage,  then 
proceed  farther  aouth,  ind  ra-appear  when  tbe  treat  an 
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prtdabllity  they  then  vovage  northwards,  or  n 
IhJck  foretti  on  the  lofty  mountains.  The  iinLins,  id 
their  habits,  have  veiy  conslderabla  nlattons  with  tl» 
linnet:  they  ^ve  a  preference  to  the  Eeeda  of  tbe  aldar- 
trea;  they  often  dispute  with  the  goldliiicheifbr  the  seari 
of  the   tbItUe.     Hempseed   it  for  Ihem  ui  aliment  of 
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the  natural  history  of  the  bird,  I  will  take 
leave  to  transcribe. 

In  choosing  the  canary  bird,  those  are  best 
that  appear  with  life  and  boldness,  standing 
upright  upon  the  perch  like  a  sparrow-hawk, 
and  not  apt  to  be  frighted  at  every  thing  that 
stirs.  If  its  eyes  look  cheerful,  and  not  drowsy, 
it  is  a  sign  of  health  ;  but,  on  tlie  contrary,  if 
it  hides  its  head  under  the  wing,  and  gatoers 
its  body  up,  these  are  symptoms  of  its  being 
oat  of  order.  In  choosing  them,  the  melody 
of  the  song  should  also  be  minded ;  some  will 

cbdce;  but  they  appear,  especially  in  captivity,  to  be 
greater  consumers  of  it  than  they  really  are,  from  a 
habit  which  they  have  got  of  breaking  more  grains  than 
they  eat  In  their  passage  in  Germany,  in  October, 
they  considerably  damage  the  hop-grounds,  by  eating 
the  seeds.  In  France,  also,  they  do  considerable  pre- 
judice to  the  apple-trees,  by  picking  at  the  flowers.  The 
wng  of  the  siskin  is  by  no  means  disagreeable,  but  very 
inferior  to  that  of  the  goldfinch:  it  Is  said  to  poMess  the 
hfcalty  of  imitating  the  song  of  the  canary,  linnet,  &c. 
if  taken  very  young,  and  placed  within  hearing  of  these 
birds,  it  has,  moreover,  a  note  of  appeal  peculiar  to  it- 
self. Even  when  taken  adult,  it  is  easily  tamed,  and 
becomes  almoet  as  mild  as  a  canary. 

The  CUrU  JPhtdk  is  found  in  all  Italy,  Greece,  Tur. 
key,  Austria,  Provence,  Languedoc,  Spain,  Portugal, 
iifd  sometimes  In  Lorraine.     The  male  has  an  agree- 
able  and  varied  song,  but  not  so  fine  and  clear  as  that  of 
the  canary.     In  Italy  this  species  makes  Its  nest  not 
only  in  the  country,  but  oftentimes  in  gardens  on  tufted 
tnes,  paiticulariy  on  the  cypress,  and  constructs  it  of 
wool,  horse  hair,  and  feathers.     The  eggs  are  four  or 
five:  the  male  easily  pairs  with  the  female  canary,  and 
the  mutes  have  been  found  productive.     The  Count  de 
Riocourt  had  for  many  years  several  of  these  mules, 
which  coupled  with  female  canaries,  and  the  young  pro- 
duced new  generations.     The  siskin,  the  goldfinch,  and 
the  linnet,  are  those  respecting  which  the  production  of 
the  female  with  the  male  canaiy  is  best  authenticated. 
If  mules  are  desired  from  these  birds,  they  must  be 
taken  oo  the  nest,  brought  up  by  hand  with  the  canaries, 
fed  on  the  same  aliment,  and  kept  In  the  same  aviary. 
The  goMfbich,  for  example,  which  is  generally  chosen 
in  preference,  should  be  kept  from  hempseed,  and  ac- 
coitomedy  as  soon  as  he  is  able  to  eat  alone,  to  millet 
and  rape-seed,  the  ordinary  food  of  the  canaries.   With- 
out this,  a  risk  is  run  of  losing  one  or  the  other,  in  chang- 
ing their  diet.     If  hempseed  be  suddenly  taken  from  a 
goldfinch  accustomed  to  It,  to  give  him  the  ordinary  food 
of  canaries,  the   change  will  make  him  ill,  and  may 
cause  his  death.     If,  on  the  contrary,  you  leave  him  the 
bempieed,  the  female  canary  will  eat  so  much  of  it,  that 
ihe  will  get  a  ferer,  and  probably  die.     What  is  said  of 
Um  goldfiiieh  is  applicable  to  all  other  birds  destined  for 
the  same  purpose.     It  is  also  recommended,  in  the  case 
of  the  goldfinch,  to  cut  the  extremity  of  his  bill  dexter- 
ously, for  about  the  thickness  of  a  halfpenny,  or  not 
qvite  80  much.     If  some  drops  of  blood  should  follow, 
^^^sre  is  no  occasion  for  apprehension.      It   may  be 
"tsnched  with   a  little  saliva,  mixed  with  pulveriied 
ygf'    This  operation,  however,  should  only  be  per- 
"inaed  on  those  goldfinches  whose  bill  is  very  pointed, 
^*j]^«ftsn  happens  In  captivity.     This  Is  absolutely 
nscsamy,  because  this  bird,  pursuing  the  female,  may 
"vowid  her  with  his  sharp  bill,  and  prick  the  little  ones 
ra  di^pirging  to  them  their  food,  which  will  destroy 
usm.   This  Inconvenience  never  takes  place  with  gold- 
fiuehcs  at  liberty,  for  their  bills  are  never  so  pointed,  as 
us  bills  of  the  caged  birds.     If  a  female  goldfinch  is 
psired  with  a  male  canary,  she  should  be  two  years  old, 


open  with  the  notes  of  the  nightingale,  and, 
running  through  a  variety  of  modulation,  end 
like  the  tit-lark.  Others  will  begin  like  the 
sky-lark,  and,  by  a  soft  melodious  turn,  fall 
into  the  notes  of  the  nightingale.  These  are 
lessons  taught  this  bird  in  its  domestic  state, 
and  generally  taught  it  by  others ;  but  its 
native  note  is  loud, shrill,  piercing,  and  enoueh 
to  deafen  the  hearers.  There  are  persons  who 
admire  each  of  these  songs,  but  the  second  is 
in  the  most  general  estimation. 

Canary  birds  sometimes  breed  all  the  year 

for  it  is  seldom  that  she  lays  in  the  first  year.  These 
birds,  naturaUy  wild,  should  be  rendered  as  tame  and 
familiar  as  the  canaries,  which  may  be  accomplished  by 
putting  them  In  a  low  place,  where  there  Is  plenty  of 
company.  It  must  not  be  Imagined  that  all  the  mules 
which  result  from  this  alliance  will  be  handsome.  Of 
some,  the  plumage  Is  of  a  very  common  kind,  and  the 
song  very  inferior.  It  would  be  useless  to  give  any  de- 
scription of  them,  for  they  vary,  ad  fn/fn&m,  and  no 
description  would  suit  any  but  the  individual  described. 
It  is  sufliclent  to  say,  that  It  is  constantly  observed  that 
the  mules  resulting  from  these  mixtures  resemble  the 
fitther  in  the  head,  tall,  and  limbs,  and  the  mother  in 
the  rest  of  the  body ;  and  that  the  mules  which  come 
from  the  male  linnet  and  female  canary,  have  neither 
the  white  colour  of  the  mother,  nor  the  red  of  the  lather, 
as  some  have  pretended.  The  union  of  canaries  with 
siskins,  whether  males  or  females,  requires  less  atten- 
tion. It  is  enough  to  let  loose  one  or  many  of  these 
birds,  but  always  of  the  same  sex,  in  a  chamber,  or  large 
aviary,  with  camurles,  and  they  will,  soon  be  seen  to 
couple.  We  have  said,  of  the  same  sex,  because  when 
the  sexes  are  diflerent.  the  birds  will  naturally  prefer 
their  own  species.  The  goldfinch,  on  the  contrary,  will 
only  pair  with  the  canary  in  a  cage ;  to  the  linnet,  green- 
finch, and  bullfinch,  the  cage  and  the  aviary  are  indif- 
ferent. The  commonest  mules  are  produceid  from  the 
linnet,  the  greenfinch,  and  the  siskin,  and  the  most 
esteemed  of  these,  for  song  and  beauty,  are  those  from 
the  male  canary  and  a  strange  female.  The  mules  from 
the  greenfinch  are  in  general  of  a  bluish  colour,  and  the 
males  sing  very  badly,  especially  if  the  fitther  be  a  green- 
finch. The  male  mules  from  a  linnet  sing  much  better, 
but  their  plumage  is  very  ordinary.  Those  of  the  siskin 
are  small,  and  sing  badly.  Those  from  the  bullfinch  are 
susceptible  of  a  perfect  education,  and  theli  phimage  is 
singular;  but  this  alliauce  rarely  thrives.  The  male 
feeds,  it  is  true,  like  the  canaiy,  and  pays  much  atten- 
tion to  the  female.  But  she  didikes  and  flies  from  him. 
His  cry,  and  the  opening  of  his  wide  bill,  frightens  her. 
It  is  necessary  to  choose  a  vigorous  female  or  male, 
which  has  been  brought  up  with  bullfinches,  and  has 
never  coupled  with  a  bird  of  its  own  species. 

The  Mouniain*/inck  or  BrambUng  Is  a  native  of 
northern  climates,  where  It  spreads  into  various  parts  of 
Europe:  it  arrives  in  this  country  in  the  latter  end  of 
summer,  and  is  the  most  common  In  the  mountainous 
parts  of  our  island.  Vast  flocks  of  them  sometimes  come 
together ;  they  fly  very  close,  and  on  that  account  great 
numbers  of  them  are  frequently  killed  at  one  shot  The 
length  of  this  bird  Is  somewhat  above  six  inches.  Bill 
yellow  at  the  tip ;  eyes  haael ;  the  feathers  on  the  head, 
neck,  and  back,  are  black,  edged  with  rusty  brown; 
sides  of  the  neck,  just  above  the  wings,  blue  ash ;  rump 
white ;  the  throat,  fore-part  of  the  neck,  and  breast,  are 
of  a  pale  orange ;  belly  white ;  lesser  wing-coverts  black, 
tipped  with  pale  yellow ;  quills  dusky,  with  pale  vellow- 
isb  edges;  the  tail  is  forked,  the  outermost  feathera 
edged  with  white,  the  rest  black,  with  whitish  edges; 
legs  pale  brown. 
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round ;  but  tliey  most  usually  begin  to  pair 
in  April,  and  to  breed  in  June  and  August 
Those  are  said  to  be  the  best  breeders  that 
are  produced  between  the  English  and  the 
French. 

Towards  the  latter  end  of  March,  a  cock 
and  a  hen  should  be  put  together  in  a  small 
cage  where  they  will  peck  at  each  other  in 
the  beginning,  but  will  soon  become  thoroughly 
reconciled.  The  room  where  they  are  kept  to 
breed  should  be  so  situated  as  to  let  the  birds 
have  the  benefit  of  the  morning  sun,  and  the 
windows  should  be  of  wirc>  not  glass,  that  they 
may  enjoy  the  benefit  of  the  air.  The  floor 
of  the  room  should  be  kept  clean,  and  some- 
times  there  should  be  dry  gravel  or  sand  sifted 
upon  it  There  should  also  be  two  windows, 
one  at  each  end,  and  several  perches  at  proper 
distances  for  the  birds  to  settle  on,  as  they  fly 
backwards  and  forwards.  A  tree  in  the  middle 
of  the  room  would  be  the  most  convenient  to 
divert  the  birds,  and  sometimes  to  serve  for 
building  their  nests  upon. 

In  Germany  they  prepare  a  large  room, 
and  build  it  in  the  manner  of  a  barn,  being 
much  longer  than  broad,  with  a  square  place 
at  each  end,  and  several  holes  to  go  into  those 
square  places.  In  those  outlets  they  plant 
several  sorts  of  trees,  in  which  the  birds  take 
great  delight  to  sing  and  breed.  The  bottom 
of  the  place  they  strew  with  sand,  and  upon 
it  cast  rape-seed,  chick-weed,  and  groundsel, 
which  the  old  birds  feed  upon  while  breeding. 
In  the  body  of  the  house  they  put  all  sorts  of 
stuflf  for  building  the  nest,  and  brooms,  one 
under  the  other,  in  all  the  comers,  for  the 
birds  to  build  in.  These  they  separate  by 
partitions  from  each  other,  to  prevent  those 
above  flying  down  upon,  or  otherwise  incom- 
moding, such  as  breed  below.  The  light  also 
is  excluded,  for  no  bird  is  fond  of  having  light 
come  to  its  nest 

With  us  the  apparatus  for  breeding  is  less 
expensive;  a  little  breeding-cage  sometimes 
suffices,  but  seldom  uny  thing  more  exten- 
sive than  a  small  room.  While  the  birds  are 
pairing,  it  is  usual  to  feed  them  with  soft 
meat;  that  is,  with  bread,  maw-seed,  a  little 
scalded  rape-seed,  and  near  a  third  part  of 
^"  ^gg*  "^h^  room  should  be  furnished  with 
stufi*  for  making  their  nests ;  such  as  fine  hay, 
wool,  cotton,  and  hair.  These  materials 
should  be  thoroughly  dry,  and  then  mixed 
and  tied  together  in  such  a  manner  that  the 
birds  may  readily  pull  out  what  they  want 
This  should  be  hune  in  a  proper  part  of  the 
room,  and  the  male  will  take  his  turn  in 
building  the  nest,  sitting  upon  the  eggs,  and 
feeding  the  young.  They  are  generally  two 
or  three  davs  in  building  their  nests ;  the  hen 
commonly  lays  five  eggs :  and  in  the  space  of 
'  --♦een   days  the    young  will  be  excluded. 


So  prolific  are  these  birds  sometimes,  that  the 
female  will  be  ready  to  hatch  a  second  brood 
before  the  first  are  able  to  quit  the  nest  On 
these  occasions  she  leaves  the  nest  and  the 
young,  to  provide  herself  with  another  to  lay 
her  new  brood  in.  In  the  mean  time  tlie 
male,  more  faithful  to  the  duties  of  his  trust, 
breeds  up  the  young  left  behind,  and  fits  them 
for  a  state  of  independence. 

When  the  young  ones  are  excluded,  the 
old  ones  should  be  supplied  with  a  sufiiciency 
of  soft  food  every  day,  likewise  with  fresh 
greens,  such  as  cabbage,  lettuce,  and  chick- 
weed  ;  in  June,  shepherd's  purse ;  and  in 
July  and  August,  plantain.  They  are  never 
to  have  groundsel  after  the  young  are  ex- 
cluded. With  these  different  delicacies  the 
old  ones  will  take  particular  care  to  feed  and 
bring  up  their  young ;  but  it  is  usual  when 
they  can  feed  themselvesy  to  be  taken  from 
the  nest  and  put  into  cages.  Their  meat  then 
is  the  yolk  of  an  e^g  boiled  hard,  with  an 
equal  quantity  of  nne  bread,  and  a  little 
scalded  rape-seed :  this  must  be  bruised  till 
it  becomes  fine,  and  then  it  may  be  mixed 
with  a  little  maw-seed  ;  after  which  blend  all 
together  ;  which  is  to  be  supplied  them  fresh 
every  day. 

The  canary  bird,  by  being  kept  in  com. 
pany  with  the  linnet  or  the  gold-finch,  pairs 
and  produces  a  mixed  breed  more  like  the 
canary  bird,  and  resembling  it  chiefly  in  its 
song.  Indeed,  all  tliis  tribe  with  strong  bills 
and  piercing  notes,  and  feeding  upon  grain, 
have  the  most  strong  similitude  to  each  other, 
and  may  justly  be  supposed,  as  Mr  Buffon 
imagines,  to  come  from  the  same  original. 
They  all  breed  about  the  same  time ;  they 
frequent  the  same  vegetables ;  they  build  in 
the  same  hedges  and  trees ;  and  are  brought 
up  for  the  cage  with  the  same  food  and 
precautions.  The  linnet,  the  bullfinch,  and 
the  goldfinch,  when  we  know  the  history 
of  the  canary  bird,  have  scarcely  any  peculi- 
arities  that  can  attract  our  curiosity  or  re- 
quire our  care.  The  only  art  necessary  with 
all  those  that  have  no  very  fine  note,  b  to 
breed  them  up  under  some  more  pleasing 
harmonist.  The  goldfinch  learns  a  fine  song 
from  the  nightingale;  and  the  linnet  and 
bullfinch  may  be  taught,  forgetting  the  wild 
notes  of  nature,  to  whistle  a  long  and  regular 
tune. 


CHAP.  V. 

OF  THE  SWALLOW,  AND  ITS  AFFINiTISS. 

Ah    idea  of  any  one   bird  in    the  former 
classes  will  give  us  some  tolerable  conception 
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of  the  rest.  By  knowing  the  linnet  or  the 
canary  bird,  we  have  some  notion  of  the  man. 
ners  of  the  goldfinch ;  by  exhibiting  the  history 
of  the  nightingale,  we  see  also  that  of  the 
black-cap  or  the  tit-moiue.  Bat  the  swallow 
tribe  seems  to  be  entirely  different  from  all 
the  former;  different  in  their  form,  different  in 
their  habits,  and  unlike  in  all  the  particulars 
of  their  history. 

In  this  tribe  is  to  be  found  the  goat-sucker, 
which  may  be  styled  a  nocturnal  swallow ;  it 
is  the  largest  of  this  kind,  and  is  known  by 
its  tail,  which  is  not  forked,  like  that  of  the 
common  swallow.  It  begins  its  flight  at 
evening,  and  makes  a  loud  singular  noise, 
like  the  whur  of  a  spinning* wheel.  To  this 
also  belongs  the  house-swallow,  which  is  too 
well  known  to  need  a  description  :  the  mar. 
tin,  inferior  in  size  to  the  former,  and  the  tail 
much  less  forked ;  it  differs  also  in  its  nest, 
which  is  covered  at  top,  while  that  of  the 
hoase-swallow  is  open  :  and  the  swift,  rather 
larger  than  the  house-swallow,  with  all  the 
toes  standing  forward;  in  which  it  differs 
from  the  rest  of  its  kind.  All  these  resemble 
each  other  so  strongly,  that  it  is  not  with- 
out difficulty  the  smaller  kinds  are  known 
asander. 

These  are  all  well  known  by  their  very 
large  mouths,  which,  when  they  fly,  are  al- 
ways kept  open  ;  they  are  not  less  remarkable 
for  their  short  slender  feet,  which  scarcely  are 
able  to  support  the  weight  of  their  bodies ; 
their  wings  are  of  immoderate  extent  for  their 
balk ;  their  plumage  is  glossed  with  a  rich 
purple ;  and  their  note  is  a  slight  twittering, 
which  they  seldom  exert  but  upon  the  wing. 
— This  peculiar  conformation  seems  attended 
with  a  similar  peculiarity  of  manners.  Their 
food  is  insects,  which  they  always  pursue  fly- 
ing. For  this  reason,  during  fine  weather, 
when  the  insects  are  most  likely  to  be  abroad, 
the  swallows  are  for  ever  upon  the  wing,  and 
seem  pursoinc  their  prey  with  amazing  swift- 
ness and  agility.  AH  smaller  animals,  in 
some  measure,  find  safety  by  winding  and 
tarning,  when  they  endeavour  to  avoid  the 
greater,  the  lark  thus  evades  the  pursuit  of 
the  hawk,  and  man  the  crocodile.  In  this 
manner,  insects  upon  the  wing  endeavour  to 
%void  £A«  swaBow ;  but  this  bird  is  admirably 


fitted  by  nature  to  pursue  them   through  their 
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shortest  tamings.  Besides  a  great  length  of 
wing,  it  is  also  provided  with  a  long  tail, 
which  like  a  rudder,  turns  it  in  its  most  rapid 
motions ;  and  thus,  while  it  is  possessed  of  the 
greatest  swiftness,  it  is  also  possessed  of  the 
most  extreme  agility. 

Early,  therefore,  in  the  spring  when  the 
returning  sun  begins  to  rouse  the  insect  tribe 
from  their  annual  state  of  torpidity ;  when  the 
gnat  and  the  beetle  put  off  their  earthly  robes, 
and  venture  into  air;  the  swallow  then  is  seen 
returning  from  its  long  migration  beyond  the 
ocean,  and  making  its  way  feebly  to  the  shore. 
At  first,  with  the  timidity  of  a  stranger,  itap- 
pears  but  seldom,  and  flies  but  slowly  and 
heavily  along.  As  the  weather  grows  warm- 
er,  and  its  insect  supply  increases,  it  then 
gathers  greater  strenfi;th  and  activity.  But  it 
sometimes  happens  that  a  rainy  season,  by  re- 
pelling the  insects,  stints  the  swallow  in  its 
food  ;  the  poor  bird  is  then  seen  slowly  skim- 
ming along  the  surface  of  the  ground,  and 
often  resting  after  a  flight  of  a  tew  minutes. 
In  general,  however,  it  keeps  on  the  wing, 
and  moving  with  a  rapidity  that  nothing  can 
escape.  When  the  weather  promises  to  be 
fair,  the  insect  tribe  feel  the  genial  influence, 
and  make  bolder  flights ;  at  which  time  the 
swallow  follows  them  in  their  aerial  journeys, 
and  often  rises  to  imperceptible  heights  in  the 
pursuit  When  the  weather  is  likely  to  be 
foul,  the  insects  feel  the  first  notices  of  it;  and 
from  the  swallow's  following  low  we  are  often 
apprized  of  the  approaching  change. 

When  summer  is  fairly  begun,  and  more 
than  a  sufiicient  supply  for  sustaining  the 
wants  of  nature  every  where  offers,  the  swal- 
low then  begins  to  think  of  forming  a  progeny. 
The  nest  is  built  with  great  industry  and  art, 
particularly  by  the  common  swallow,  which 
builds  it  on  the  tops  of  chimneys.  The  mar- 
tin sticks  it  to  the  eaves  of  houses.  The 
goatsucker,  as  we  are  told,  builds  it  on  the 
bare  ground.  This  nest  is  built  with  mud 
from  some  neighbouring  brook,  well  tempered 
with  the  bill,  moistened  with  water,  for  the 
better  adhesion  ;  and  still  farther  kept  firm, 
by  long  grass  and  fibres ;  within  it  is  lined 
with  goose-feathers,  which  are  ever  the  warm, 
est  and  the  neatest  The  martin  covers  its 
nest  at  top,  and  has  a  door  to  enter  at ;  the 
swallow  leaves  hers  quite  open.'     But  our 

>  The  chimney-swallow  diflers  froin  the  window-swal- 
low, according  to  Montbeillard,  in  not  occupying  the 
same  nest  more  than  one  season,  building  annuiUly  a 
new  nest,  and,  if  the  spot  admits,  it,  Axing  it  above  that 
occupied  the  preceding  year.  "  I  have  found  them," 
says  he,  "  in  the  shaft  of  a  chimney,  thus  ranged  in  tiers, 
and  have  counted  four,  one  above  another,  and  all  of 
equal  size,  plastered  with  mud  mixed  with  straw  and 
hair.  There  were  some  of  two  diflerent  sizes  and 
shapes, — the  largest  resembled  a  shallow  half-cylinder, 
open  above,  a  foot  in  height,  and  attached  to  the  siddS  of 


162 


HISTORY  OF  BIRDS. 


European  nesta  are  nothing  to  be  compared 
irith  those  the  swallow  builds  on  the  coasts 
of  China  and  Goromandel ;  the  description  of 
which  I  will  give  in  the  plain  honest  phrase 
of  Willoughby.  '*  On  the  sea-coast  of  the 
kingdom  of  China/'  says  he,  *^  a  sort  of  party, 
coloured  birds,  of  the  shape  of  swallows,  at  a 
certain  season  of  the  year,  .which  is  their 
breeding  time,  eome  out  of  the  midland  coun- 
try  to  the  rocks,  and  from  the  foam  or  froth 
of  the  sea. water,  dashing  against  the  bottom 
of  the  rocks,  gather  a  certain  clammy  glutin- 
ous  matter,  perchance  the  spawn  of  whales 

the  chimnay ;  the  smallest  were  stuck  in  the  comers  of 
the  chimney,  forming  only  a  fourth  of  a  cylinder,  or  aL- 
roost  an  inverted  cone.  The  first  nest,  which  was  the 
lowest,  had  the  same  texture  at  the  bottom  as  at  the 
sides ;  but  tiie  two  upper  tiers  were  separated  from  the 
lower  by  their  lining  only,  which  consisted  of  straw,  dry 
herbs,  and  feathers.  Or  the  small  nests,  built  in  the 
comers,  I  could  find  only  two  in  tiers,  and  I  inferred 
that  they  were  the  property  of  young  pairs,  as  they  were 
not  so  compactly  built  as  the  larger  ones.  In  habits,  in- 
stincts, appearance,  and  migration,  M«  Swift  resembles 
the  swallow.  The  common  swift  is  seldom  seen  in  the 
noribem  parts  of  England  before  the  end  of  May,  or  the 
beginning  of  June;  in  the  south  it  arrires  a  week  or 
two  earlier.  It  leares  us  again  for  warmer  climates  in 
August,  a  month  or  six  weeks  previous  to  the  departure 
of  the  swallows.  In  this  country  it  haunts  cathedrals, 
towers,  churches,  and  other  buildings  not  constantly  in- 
habited, in  the  holes,  and  under  the  eaves  of  which  it 
finds  a  safe  retreat,  and  proper  situation  to  build  in. — 
The  nest  is  formed  of  straw  and  other  suitable  materials, 
which  it  collects  with  great  dexterity  in  its  flight.  It 
never  alights  on  the  ground,  as  it  is  unable  to  rise  from 
a  flat  surfact*. 

The  Ooattucken  are  so  named  firom  an  absurd  notion, 
tlutt  they  suck  the  mamms  of  goats,  a  notion  which  may 
perhaps  have  originated  in  the  enormous  depth  and  aper- 
ture of  the  gape.  This  vulgarism  is  by  no  means  mo. 
dern,  for  it  appears,  by  the  Greek  appellative,  to  have 
existed  in  the  time  of  Aristotle,  though  it  seems  pro. 
bable,  that  the  first  application  of  the  name  might  have 
bad  rather  a  figurative  than  a  literal  meaning.  Many  of 
the  insectivorous  birds,  it  is  true,  are  found  frequently 
near  the  persons  of  cattle  and  sheep  while  grazing-~for 
the  purpose,  doubtless,  of  preying  on  the  numerous  in- 
sects which  feed  on  the  excretions  fixim  these  animals: 
but  this  habit  is  common  to  many  genera  of  birds,  and 
gives  no  reasonable  support  to  the  notion  in  question, 
which  is  incompatible  with  the  organization  of  the  whole 
class.  These  birds  are  inhabitants  of  Europe,  and,  in- 
deed,  are  found  in  almost  all  parts  of  the  world ;  but 
they  are  rare  here,  and  more  so  in  appearance  than 
reality,  from  their  crepusculous  habits.  It  is  in  the 
new  world,  especially  South  America,  that  they  most 
af>ound,  and  are  divisible  into  many  species.  Asia,  and 
New  Holland,  moreover,  are  not  without  them.  Un- 
fitted, like  the  owb,  for  full  day-light,  the  goatsuckers 
hide  themselves  in  some  obscure  retreat.  Twilight  is 
their  short  period  of  activity,  but  the  rapidity  of  their 
flight,  and  the  sice  of  the  month,  enable  them  to  make 
the  most  of  this  limited  time  in  procuring  food.  They 
devote  no  time  to  nidification,  but  deposit  their  eggs  In 
simple  concavities  on  the  ground,  and  thus  the  time 
necessary  for  the  two  great  objects  of  animal  existence, 
self-support  and  propagation,  are  proportioned  to  the 
comparative  short  perimls  of  their  activity.  In  the  day, 
they  sometimes  utter  a  plaintive  cry,  repeated  rapidly 
Uu*ee  or  four  times,  and  indicative  of  the  then  negative 


and  other  young  fishes,  of  which  they  build 
their  nests,  wherein  they  lay  their  eggs  and 
hatch  their  young.  These  nests  the  Chinese 
pluck  from  the  rocks,  and  bring  them  in  great 
numbers  into  the  East  Indies  to  sell.  They 
are  esteemed,  by  gluttons,  as  great  delicacies; 
who,  dissolving  them  in  chicken  or  mutton 
broth,  are  very  fond  of  them ;  far  before 
oysters,  mushrooms,  or  other  dainty  and 
liquorish  morsels."'  What  a  pity  this  luxury 
hath  not  been  introduced  among  us,  and  then 
our  great  feasters  might  be  enabled  to  eat  a 
little  more  * 

character  of  their  desires,  for  they  seem  to  want  nothing 
but  retirement  and  repose. 

I'he  European  OoaUucker  is  the  only  species  known 
here.  This  bird  Itas  received  a  variety  of  popular 
names,  which  have  been,  many  of  them^  adopted  by 
naturalists;  such  as  flying-toad,  square-tailed  swallow, 
night-raven,  night-hawk,  door4iawk,  churn  and  fern 
owl,  &c.  Its  food,  mode  of  taking  it,  and  style  of 
flying  caused  it  to  receive  the  name  of  square-tailed 
swallow. 

1  The  substance  of  these  nests,  according  to  some,  is 
a  sort  of  froth  of  the  sea,  or  of  the  spawn  of  fish,  which 
is  strongly  aromatic,  though  others  assert  th*t  it  has  no 
taste  at  all ;  some  pretend  that  it  is  a  kind  of  gum,  col- 
lected by  the  bird  on  the  tree  called  CalamAonej  others, 
a  viscous  humour,  which  they  discharge  through  the 
bill  at  the  season  of  reproduction.      The  commercial 
liibtory  of  these  singular  nests  is  much  better  understood 
than  their  composition.      "The  best  nests,"  says  Mr 
Crawford,  "  are  those  obtained  in  deep,  damp  caves,  and 
such  as  are  taken  before  the  birds  have  laid  their  eggs. 
The  coarsest  are  those  obtained  after  the  yomig  luive 
been  fledged.     The  finest  nests  are  the  whitest;  that 
is,  those  taken  before  the  nest  has  been  rendered  im- 
pure by  the  food  and  fieces  of  the  young  birds.     The 
best  are  white,  and  the  ioferior  dark-coloured,  streaked 
with  blood,  or  intermixed  with  feathers.      It  may  be 
remarked,  however,  that  some  of  the  natives  describe 
the  purer  nests  as  the  dwelling  of  the  oock-bird,  and 
always  so  designate  them  in  commerce.     Birds'  nests 
are  collected  twice  a-year;  and,  if  regularly  collected, 
and  no  unusual  injury  be  offered  to  the  caverns,  will  pro- 
duce very  equally,  the  quantity  being  very  little,  if  at 
all,  improved  by  the  caves  being  left  altogether  uniBe- 
lested  for  &  y«&r  or  two.    Some  of  the  caverns  are  ex- 
tremely  dimcult  of  access,  and  the  nests  can  only  be 
collected  by  persons  accustomed  from  their  youth  to  the 
office.     The  most  remarkable  and  productive  caves  in 
Java,  of  which  I  superintended  a  moiety  of  the  collec- 
tion for  several  years,  are  those  of  Karang-bolang,  in  the 
province  of  Baglen,  on  the  south  coast  of  the  isJsnd. 
There  the  caves  are  only  to  be  approached  by  a  per- 
pendicular descent  of  many  hundred  feet,  by  ladders  of 
bamboo  and  ratan,  over  a  sea  rolling  violently  against 
the  rocks.     When  the  mouth  of  the  cavern  is  attained, 
the  perilous  oflUce  of  taking  the  nests  must  often  be  per- 
formed with  torch-light,  by  penetrating  into  recesses  ot 
the  rock,  when  the  slightest  trip  would   be   instantly 
fatal  to  the  adventurers,  who  see  nothing  below  them 
but  the  turbulent  surf  making  its  way  into  the  chasms  of 
the  rock.     The  only  preparation  which  the  birds'  nests 
undergo  is  that  of  simple  drying,  without  direct  exposure 
to  the  sun,  after  which  they  are  packed  in  small  boxes, 
usually  of  a   picul,  (about  135  pounds.)      They    are 
assorted  for  the  Chinese  market  into  three  kinds,  ac- 
cording to  their  qualities,  distinguished  into  first  or  besf . 
second,  and  third  qualities.     Caverns  that  are  regularlv 
maoaged  will  aflbrd,  in  100  parts,  68  8- 10th  part«  of 
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The  swallow  usually  lays  from  ^ye  to  six 
^gg8«  of  a  white  colour,  speckled  with  red ; 
and  sometimes  breeds  twice  a  year.  When 
the  jounz  brood  are  excluded,  the  swallow 
supplies  them  very  plentifully ,  the  first  brood 
particularly,  when  she  finds  herself  capable  of 
pnxiucing  two  broods  in  a  year.  This  hap- 
pens when  the  parents  come  early,  when  the 
season  is  peculiarly  mild,  and  when  they  be- 

fin  to  pair  soon.  Sometimes  they  find  a  dif- 
culty  in  rearing  even  a  single  nest,  particu- 
larly when  the  weather  has  been  severe,  or 
their  nests  have  been  robbed  in  the  beginning 
of  the  season.  By  these  accidents,  &is  im- 
portant task  is  sometimes  deferred  to  the  mid- 
die  of  September. 

At  the  hitter  end  of  September  they  leave 
ns ;  and  for  a  few  days  previous  to  their  de- 
parture assemble  in  vast  flocks,  on  housetops, 
as  if  deliberating  on  the  fatiguing  journey 
that  lay  before  them.  This  is  no  slight  un- 
dertaking, as  their  flight  is  directed  to  Congo, 
Senegal,  and  along  the  whole  Morocco  shore. 
There  are  some,  however,  left  behind  in  this 
general  expedition,  that  do  not  depart  till 
eight  or  ten  days  after  the  rest.  These  are 
chiefly  the  latter  weakly  broods,  which  are 
not  yet  in  a  condition  to  set  out  They  are . 
sometimes  even  too  feeble  to  venture  till  the 


those  of  tbe  first  quality,  35  parts  of  those  of  the  second, 
11  7-]  0th  parU  of  Uiose  of  the  third.     The  common 
prices  for  birds'  nests  at  Canton  are,  for  the  first  sort, 
3,500  Soanish  dollars  tbe  picul,  or  £5.  18s.  1  jd.  per 
pound ;  Jbr  tbe  second,  2,800  Spanish  dollars  per  picul ; 
and,  for  the  third,  no  more  thao  1,600  Spsnish  dollars. 
In  the  Chinese  markets  a  still  nicer  classification  of  the 
edible  nests  is  often  made  than  in  the  island.      The 
whole  are  frequently  divided  into  three  great  classes, 
wider  the  commercial  appellation  of  Paskat,  Chlkat,  and 
Tung'tung,  each  of  which,  according  to  quality,  is  sub- 
divided into  three  inferior  orders,  and  we  have,  conse- 
quently, prices  rarying  from  1,200  Spanish  dollars  per 
picnl  to  4,200.     These  last,  therefore,  are  more  valu- 
able than   their  weight  of  silver.     Of  the  quantity  of 
birds'  nests  exported  from  the  Indian  islands,  although 
we  cannot  state  the  exact  amount,  we  have  data  for 
haarding  some  probable  conjectures  respecting  It.  Prom 
Java  there  ars  exported  about  200  piculs,  or  27,000 
lbs.,  the  greater  part  of  which  is  of  the  first  qui^ity. 
The  greatest  quantity  is  from  the  Suluk  archipelagos, 
and  consists  of  530  plcult.     From  Macassar  there  are 
sent  about  30  piculs  of  the  fine  kind.     These  data  will 
enable  os  to  ofier  some  corgectures  respecting  the  whole 
quantity;  for  tbe  edible  swallows'  nests  being  univer. 
sally  and  almost  equally  dlflused  from  Junk,  Ceylon,  to 
New  Guinea,  and  the  whole  produce  going  to  one  mar- 
ket, and  only  by  one  conveyance,  the  junks,  it  is  proba- 
ble that  the  average  quantity  taken  by  each  vessel  is  not 
kos  than  the  sum  taken  from  tlie  ports  just  mentioned. 
Taking  the  quantity  sent  from  Bstavia  as  the  estimate, 
we  know  that  this  is  conveyed  by  5,S0O  tons  of  ship- 
ping, and,  therefore,  the  whole  quantity  will  be  1,818 
picols,  or  242,400  lbs.,  a<the  whole  quantity  of  Chinese 
shipping  is  sia,000  tons.    In  the  archipelago,  at  the 
prices  alrssdy  quoted,  this  property  is  worth  1,263,519 
Spanish  dollars,  or  £284,290.     The  value  of  this  im- 
meote  property  to  the  country  which  produces  it,  rests 
upon  the  eapricioos  vrants  of  a  single  people.     From  its 


setting  in  of  winter ;  while  their  parents  vainly 
exhort  them  to  efforts  which  instinct  assures 
them  they  are  incapable  of  performing.  Thus 
it  often  happens  that  the  wretched  little  fami- 
lies, being  compelled  to  stay,  perish  the  first 
cold  weather  that  comes ;  while  the  tender 
parents  share  tlie  fate  of  their  offspring,  and 
die  with  the  new-fledged  brood. 

Those  that  migrate  are  first  observed  to  ar- 
rive in  Africa,  as  Adanson  assures  us,  about 
the  beginning  of  October.  They  are  thought 
to  have  performed  their  fatiguing  journey  in 
the  space  of  seven  days.  They  are  sometimes 
seen,  when  interrupted  by  contrary  winds, 
wavering  in  their  course  far  off  at  sea ,  and 
lighting  upon  whatever  ship  they  find  in  their 
passage.  They  then  seem  spent  with  famine 
and  fiitigae ;  yet  still  they  boldly  venture, 
when  refreshed  by  a  few  hours'  rest,  to  renew 
their  flight,  and  continue  the  course  which 
they  had  been  steering  before. 

These  are  facts  proved  by  incontestable  au- 
thority  ;  yet  it  is  a  doubt  whether  all  swallows 
migrate  in  this  manner,  or  whether  there  may 
not  be  some  species  of  this  animal  that,  though 
externally  alike,  are  so  internally  different  as 
to  be  very  differently  affected  by  the  approach 
of  winter.  We  are  assured  from  many,  and 
these  not  contemptible  witnesses,  that  swal- 

nature,  it  necessarily  follows  that  it  is  claimed  as  the 
exclusive  property  of  the  sovereign,  and  everywhere 
forms  a  valuable  branch  of  his  income,  or  of  the  revenue 
of  the  state.     This  value,  however,  is,  of  course,  not 
equal ;  and  depends  upon  the  situation  and  the  circum. 
stances  connected  with  the  caverns  in  which  the  nests 
are  found.      Being  often   in  remote  and  sequestered 
situations,  in  a  country  so  lawless,  a  property  so  valuable 
and  exposed  is  subject  to  the  perpetual  depredations  of 
freebooters ;  and  it  not  unfrequently  happens  that  an 
attack  upon  them  is  the  principal  object  of  the  warfare 
committed  by  one  petty  state  against  another.    In  such 
situations,  the  expense  of  aflbrding  them  protection  is  eo 
hoAvy,  tliat  they  are  necessarily  of  little  value.     In  si- 
tuatiuns  where  the  caverns  are  difficult  of  access  to  stran- 
gers, and  where  there  reigns  enough  of  order  and  tran- 
quillity to  secure  them  from  internal  depredation,  and  to 
admit  of  tbe  nests  being  obtained  without  other  expense 
tlian  the  simple  labour  of  collecting  them,  tbe  value  of 
the  property  is  very  great     The  caverns  cf  Karang-bo- 
lang,  in  Java,  are  of  this  description.     These  annually 
afibrd  C,810  lbs.  of  nests,  which  are  worth,  at  the  Ba. 
Uvia  prices  of  3,200,  2,500,  and  1,200  Spanish  dollars 
the    picul,  for  the  respective  kinds,  nearly   189,000 
Spanish  dollars;  and  the  whole  expense  of  collecting, 
curing,  and  packing,  amounts  to  no  more  than  1 1  per 
cent,  on  this  account.     The  price  of  birds'  nests  is  of 
course  a  monopoly  price,  the  quantity  produced  being  by 
nature  limited  and  incapable  of  being  augmented.    The 
value  of  the  labour  expended  in  bringing  birds'  nests  to 
market  is  but  a  trifling  portion  of  their  price,  which 
consists  of  the  highest  price  which  the  luxurious  Chinese 
will  afibrd  to  pay  for  them,  and  which  is  a  tax  paid  by 
that  nation  to  the  inhabitants  of  the   Indian  islands. 
There  is,  perhaps,  no  production  upon  which  human  in- 
dustry is  exerted,  of  which  the  cost  of  production  bears 
so  small  a  proportion  to  the  market  price." — Crauford*§ 
Indian  Archipelago, 
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lows  hide  tbemselves  in  holes  under  ground, 
joined  close  together,  bill  against  bill,  and  feet 
against  feet.  Some  inform  us,thatthev  have 
seen  them  taken  out  of  the  water,  and  even 
from  under  the  ice,  in  bunches,  where  they 
are  asserted  to  pass  the  winter,  without  mo- 
tion. Reaumur,  who  particularly  interested 
himself  in  this  inouiry,  received  several  ac- 
counts of  bundles  of  swallows  being  thus  found 
in  quarries,  and   under  the  water.*     These 


*  Id  the  filst  vol.  of  the  •*  Philosophical  TVuiMctions" 
(for  1760),  there  is  a  letter  addressed  by  Mr  Collinson 
in  answer  to  the  German  naturalist  Klein,  who  had  ad- 
vocated the  opinion  that  swallows  and  other  birds  do  not 
migrate,  but  remain  torpid  during  the  winter.  Subse- 
quent  naturalists  have  added  little  to  the  arguments  and 
facts  which  this  letter  brings  against  the  opinion ;  though 
they  have  since  been  supported  by  collateral  and  nega- 
tive testimony. 

The  opinion  that  swallows  at  the  time  of  their  disap- 
pearance retire  under  the  water  and  remain  there,  says 
this  writer,  is  contrary  to  nature  and  reason;  for  as 
they  cannot  live  in  that  state  without  some  degree  of 
breathing,  this  requires  the  circiilation  of  the  blood 
however  weak  and  languid.  Now  as  to  respiration,  is 
it  possible  that  it  should  be  carried  on  for  so  many 
months  under  the  water  without  the  risk  of  suffocation  ? 
If  it  were  really  the  case,  there  must  be  some  particular 
contrivanee  in  the  structure  of  tlie  organs  of  the  heart  to 
enable  it  to  undergo  so  remarkable  a  change  of  element; 
but  Klein  had  not  even  attempted  to  show  that  such  a' 
peculiar  organisation  existed.  This  remark  of  Collinson 
probably  led  John  Hunter  to  interest  himself  on  the 
subject.  He  states  "that  he  had  dissected  several 
swallows,  but  found  nothing  in  them  different  from 
other  birds  as  to  the  organs  of  respiration  ;''  and  he 
consequently  concludes  *<that  they  could  not  remain 
for  any  time  under  water  without  being  drowned. 
Collinson  then  asks  why  the  opinion  is  never  tested  by 
taking  a  swallow  at  a  time  when  the  species  usually  dis- 
appear, and  observing  the  result  of  confining  it  under 
watfr  in  a  tub  for  a  week  or  two.  Still  proceedini^  with 
his  negative  evidence,  he  states  that  towards  the  end  of 
September  the  sttallows  assemble  among  the  reeds  in 
the  Islands  of  the  Thames,  and  have  done  so  for  ages 
past ;  yet  he  had  never  heard  or  read  of  any  fishermen 
or  other  persiHi  who  had  ever  found  a  swallow  under 
water  in  a  torpid  state ;  and  if  so  strange  a  thing  had 
ever  happened,  it  would  doubtless  have  been  communi- 
cated to  the  public  Besides,  the  reeds  and  willows  on 
those  islands  are  annually  cut  down  for  several  uses,  and 
yet  no  swallow  has  been  discovered  in  his  aquatic  abode ; 
and  considering  the  multitudes  which  might  be  seen  on 
these  reeds  and  willows  in  the  autumn,  is  it  credible 
that  some  should  not  have  been  found  in  so  frequented 
a  river,  during  the  course  of  so  many  years,  if  the  swal- 
lows really  took  up  their  residence  under  the  water.  He 
adds  tliat  in  great  towns  remote  from  water,  where 
rivers  and  reeds  are  not  near,  he  had  frequently  observed, 
a  little  before  the  swallows  disappeared,  that  they  assem- 
bled every  morning  early  on  the  rooft  of  large  houses 
exposed  to  the  morning  sun  :  this  was  doubtless  in  order 
to  collect  their  numbere  before  taking  their  flight. 

In  the  way  of  poeitive  testimony  for  the  migration  of 
swallows,  he  says  he  had  often  heard  Sir  Charles  Wager, 
first  lord  of  the  Admiralty,  relate,  that  in  one  of  his 
voyages  home,  in  the  spring  of  the  yesr,  as  he  came 
Into  sounding  in  the  channel,  a  great  flock  of  swallows 
came  and  settled  on  all  his  rigging ;  every  rope  was 
covered  ;  they  hung  on  one  another  like  a  swarm  of 
bees ;  the  deck  was  filled  with  them  :  they  seemed  almost 


men,  therefore,  have  a  right  to  some  degree 
of  assent,  and  are  not  to  lose  all  credit  from 
our  ignorance  of  what  they  aver. 

AU,  however,  that  we  have  hitherto  dis- 

spent  and  famished,  and  were  only  feathere  and  bouei ; 
but  being  recruited  with  a  night's  rest,  they  took  their 
flight  in  the  morning.     Collinson  adds  that  a  slmilir 
cireumstance  had  been  related  to  him  by  the  captain  ol 
a  merchant  vessel,  on  whose  statements  he  could  entirely 
depend.    Pennant  remarks,  on  this  incident,  that  the  ex- 
treme fatigue  of  the  swallows  proves  that  the  journey 
must  have  been  very  great,  considering  the  amazing 
swifitness  of  these  birds.     In  all  probability  they  had 
crossed  the  Atlantic,  and  were  returning  from  the  shores 
of  Senegal  or  other  parts  of  Afiica ;  so  that  this  account, 
from  ti^t  most  able  and  honest  seaman,  confirms  the 
following  later  information  of  M.  Adanson,  as  adduced 
by  Collinson  himself,  who  considera  the  testimony  the 
more  valuable,  as  coming  from  a  professed  naturalist, 
who  went  to  Africa  for  the  express  purpose  of  collecting 
information.      Adanson  says, — *'  On  the  sixth  of  the 
same  month  (October),  at  half-past  six  in   the  evening, 
being  about  fifky  leagues  from  the  coast  (between  the 
island  of  Goree  and  Senegal)  four  swallows  came  to  take 
up  their  night's  lodging  on  the  ship,  and  alighted  on  the 
shrouds.     This  lucky  accident  confirmed   me  in  the 
opinion  I  had  formed,  that  these  birds  pass  the  seas  to 
get  into  the  countries  of  the  torrid  sone  at  the  approarii 
of  winter  in  Europe  ;  and  accordingly  I  have  since 
remarked  that  they  do  not  appear  in  Senegal  but  in  thit 
season.     A  circumstance  no  less  worthy  ol  note  is  that 
the  swallows  do  not  build  nests  as  In  Europe,  but  lie 
every  night  by  pairs,  or  single,  in  the  sand  upon  the  sea- 
shore, where  they  rather  choose  to  fix  their  habitation 
than  up  in  the  country."   To  this  quotation  from  Adan- 
son, we  may  add   another,  relating  to  an  observation 
which  he  made  on  the  subject  at  Senegal,  in  the  moiitb 
of  Febroaiy: — "  The  hut  where  I  lodged  was  large  and 
commodious,  but  as  dark  as  a  subterraneous  cavern,  even 
at  noon  day,  because  it  had  no  other  opening  than  a  door 
pierced  at  each  end.     Here  I  may  olMerve  that  a  great 
number  of  our  European  swallows  resort  hither  every 
evening,  and  pass  the  night  upon  the  rafters ;  for,  as  1 
have  elsewhere  mentioned,  they  do  not  build  their  nesU 
in  this  country,  but  only  come  to  spend  the  wrinter." 

Collinson  also  informs  us  that  he  was  anxious  to  tes* 
the  position  of  Klein  that  the  sand-martins  retire  at  tht 
approach  of  winter  into  the  holes  in  which  they  had  re< 
sided  during  the  summer,  and  there  remain  in  a  dormani 
state.  But  the  sandy  precipices  In  which  these  birdi 
build  are  generally  so  inaccMsible,  that  some  yean  ha( 
passed  before  he  could  find  a  situation  in  which  the  ex. 
periment  might  be  made  without  difiiculty  or  danger, 
At  last  such  a  situation  was  found  at  Byfleet,  in  Surrey, 
and  the  clergyman  of  the  parish,  being  his  friend,  and 
well  qualified  to  assist  in  the  experiment,  under 
took  it  at  his  request.  This  clergyman  in  his  communi 
cation  states,  that  he  took  a  square  of  about  twelve  feet 
over  that  part  of  the  cllfl*  where  the  holes  were  the  thick* 
est,  which,  in  going  down  from  the  surface,  would,  as  h< 
judged,  take  in  about  forty  holes.  He  set  to  work,  an( 
came  to  the  holes,  but  found  no  martina-— nothlog  bu' 
old  nests  at  the  inner  extremity  of  the  holes,  which  wa 
from  a  foot  and  a  half  to  two  feet  from  the  entrance 
Forty  holes  were  carefully  searched  without  finding  anj 
birds  ;  but  thirty  of  them  had  nests,  which  were  cona- 
posed  of  straws  and  grasses  rudely  put  together,  au( 
were  simk  almost  an  inch  and  a  half  below  the  level  o 
the  passage. 

That  the  migrations  of  swallows  and  other  birds  shouli 
ever  have  been  doubted,  can  only  be  accounted  for  bj 
the  fact  that  these  migrations  generally  take  place  bj 
night,  and  in  the  higher  regions  of  the  atmosphere.  Ai 
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sentedy  are  formed  within  like  other  birds ; 
and  seem  to  offer  no  observable  variety.  In- 
deed, that  they  do  not  hide  themselves  under 
water,  has  been  pretty  well  proved  by  the 
noted  experiment  of  Frisch,  who  tied  several 
threads,  dyed  in  water-colours,  round  the  legs 
of  a  great  number  of  swallows  that  were  pre- 
paring for  their  departure  ;  these,  upon  their 
return  the  ensuing  summer,  brought  their 
threads  back  with  them,  no  way  damaged  in 
their  colour ;  which  they  most  certainly  would, 
if,  during  the  winter,  they  had  been  steeped 
in  water  :  yet  still  this  is  a  subject  on  which 
we  must  suspend  our  assent,  as  Klein,  the 
naturalist,  has  brought  such  a  number  of 
proofs  in  defence  of  his  opinion,  that  swallows 
are  torpid  in  winter,  as  even  the  most  credu- 
lous must  allow  to  have  some  degree  of  pro- 
bability. 


CHAP.  VI. 

THE  HUMMINO-BIRD,  AND  ITS  VABIRTIES.^ 

Having  given  some  history  of  the  manners 
of  the  most  remarkable  birds  of  which  ac- 


obscmnt  naturklist,  however,  may  sometimes  hetr  them 
vrhen  he  cannot  see  them.  Their  departures  may  also 
oecadonally  be  witnessed,  and  their  preparations  for  de- 
paiimv  still  more  frequently.  In  a  note  to  his  ''  Sacred 
History  of  the  World,'  Mr  Sharon  Turner,  some  other 
tl  whose  quotations  in  illustration  of  the  general  subject 
we  have  adopted,  quotes  the  following  from  the  **  Berks 
Chronicle,"  descriptive  of  the  migratory  movement 
which  took  place  in  October,  1829: — 

'*  We  have  had  sharp  frosts  during  the  week,  and 
large  flights  of  plovers  and  teams  of  wild  ducks  and 
ge«se  have  passed  hence  in  a  northern  direction.  On 
Wednesday  morning  last  the  roofs  of  all  the  higher 
ranges  of  bouses  In  Prospect  Street  in  this  town  (Read- 
ing) were  covered  with  thousands  of  the  swallow  tribe, 
which  had  there  assembled  preparatoiy  to  their  annual 
migration  to  a  warmer  climate.  From  this  chirping 
and  fluttering  itbout,  they  seemed  to  be  in  grand  debate ; 
and  about  nine  o'clock  the  larger  division  departed  in  a 
south-west  direction,  and  was  afterwards  fdlowed  by  the 
others.  The  morning  was  remarkably  fine  and  cheer, 
ing,  and  the  littie  emigrants  were  pluming  their  wings 
sooo  after  sunrise,  preparing,  as  it  were,  for  their  long 
royage  and  still  dubious  destination." 

X  Birdt  of  Sotitk  ^iMrica^— Though  least  In  size,  the 
glittering  manUe  of  the  humming-bi^  entities  it  to  the 
first  place  in  the  list  of  the  new  world.  It  may  truly  be 
called  the  bird  of  Paradise;  and  had  it  existed  in  the 
old  world,  would  hare  claimed  the  titie,  instead  of  the 
bird  which  has  now  the  honour  to  bear  it.  See  it  dart^ 
iog  through  the  air,  almost  as  quick  as  thought  I — now 
it  is  within  a  yard  of  your  fire ! — in  an  instant  it  is 
gone  1— .now  it  flutters  from  flower  to  flower  to  sip  the 
silver  dew — It  is  now  a  ruby— now  a  topaa — now  an 
emerald-— now  all  burnished  gold.  Cayenne  and  Deme- 
vara  produce  the  same  humminff-birdJs.  Perhaps  you 
would  wish  to  know  something  of  their  haunts.  Chiefly 
in  the  months  of  July  and  August  the  tree  called  Bois 
Immortel,  lery  common  in  Demerara,  bears  abundance 


counts  can  be  obtained,  I  might  now  go  to  a 
very  extensive  tribe,  remarkable  for  the  splen- 
dour  and  the  variety  of  their  plumage :  but 
the  description  of  the  colours  of  a  beautiful 

of  red  blossoms,  which  stays  on  the  trees  some  weeks: 
then  it  is  that  most  of  the  humming-birds  are  vtry 
plentifiiL  The  wild  red  sage  is  also  their  favourite 
shrub,  and  they  buzz  like  bees  round  the  blossom  of  the 
Wallaba  tree.  Indeed,  there  is  scarce  a  flower  in  the 
interior  or  on  the  sea-coast,  but  what  receives  frequent 
visits  from  one  or  other  of  the  species.  On  entering  the 
forest  on  the  rising  land  in  the  interior,  the  blue  and 
green,  the  smallest  brown,  no  bigger  than  the  humble 
bee,  with  two  long  feathers  in  the  tail,  are  to  be  seen. 
As  you  advance  towards  the  mountains  of  Demerara, 
other  species  of  humming-birds  present  themselves.  It 
seems  to  be  an  erroneous  opinion  that  the  humming, 
bird  lives  entirely  on  the  honey-dew.  Almost  every 
flower  of  the  tropical  climates  contains  insects  of  one 
kind  or  other;  now  the  humming-bird  is  most  busy 
about  the  flowers  an  hour  or  two  before  sunrise,  and 
after  a  shower  of  rain ;  and  it  is  just  at  this  time  that 
the  insects  come  out  to  the  edge  of  the  flower,  in  order 
that  the  sun's  rays  may  dry  the  nocturnal  dew  and  rain 
which  they  have  received.  On  opening  the  stomach  of 
the  humming-bird,  dead  insects  are  found  there. 

Next  to  the  humming-birds,  the  cotingas  display  the 
gayest  plumage.  They  are  of  five  species.  Perhaps 
the  scarlet  cotinga  is  the  richest  of  the  five,  and  is  one 
of  those  birds  which  are  found  in  the  deepest  recesses 
of  the  forest.  His  crown  is  flaming  redj  to  this  ab- 
ruptiy  succeeds  a  dark  shining  brown,  reaching  half  way 
down  the  back ;  the  remainder  of  the  back,  the  rump, 
and  tail,  the  extremity  of  which  is  edged  with  black, 
are  a  lovely  red  ;  the  belly  is  somewhat  lighter  red ;  the 
breast  reddish  black;  the  wings  brown.  He  has  no 
song,  is  solitary,  and  utters  a  monotonous  whistie  which 
sounds  like  **  quet."  He  is  fond  of  the  seeds  of  the 
hitia  tree,  and  those  of  the  siloaboli  trees.  The  purple- 
throated  cotinga  has  Uack  wings,  and  every  other  part 
a  light  and  glossy  blue,  save  the  throat,  which  is  purple. 
The  pompadour  cotinga  is  entirely  purple,  except  his 
wings,  which  are  white,  their  first  five  feathers  tipped 
with  brown.  The  fifth  species  is  the  celebrated  cam- 
panero  of  the  Spaniards,  called  dara  by  the  Indians,  and 
belUbird  by  the  English.  He  is  about  the  size  of  the 
jay.  His  plumage  is  white  as  snow.  On  his  forehead 
rises  a  spiral  tuto  nearly  three  inches  long.  It  is  jet 
black,  dotted  all  over  with  small  white  feathers.  It  has 
a  communication  with  the  palate,  and,  when  filled  with 
air,  looks  like  a  spire;  when  empty,  it  becomes  pen- 
dulous. His  note  is  loiid  and  clear,  like  the  sound  of  a 
bell,  and  may  be  heard  at  the  distance  of  three  miles. 
In  the  midst  of  these  extensive  wilds,  generally  on  the 
dried  top  of  an  aged  mora,  almost  out,  of  gun  reach,  you 
will  see  the  campaneroe.  No  sound  or  song  from  any 
of  the  winged  inhabitants  of  the  forest,  not  even  the 
clearly  pronounced  ''whip-poor-wills"  from  the  goat- 
sucker, cause  such  astonishment  as  the  toll  of  the  cam- 
panero.  With  many  of  the  feathered  race,  he  pays  the 
tribute  of  a  morning  and  evening  song,  and  even  when 
the  meridian  sun  has  shut  in  silence  tbe  mouth  of  almost 
the  whole  of  animated  nature,  the  campanero  still  cheers 
the  forest  You  hear  his  tdl,  and  then  a  pause  again, 
and  then  a  toll  again,  and  again  a  pause.  Then  he  is 
silent  for  six  or  eight  minutes,  and  then  another  toll, 
and  so  on.  He  is  never  seen  to  feed  with  the  other 
cotingas,  nor  is  It  known  in  what  part  of  Guiana  he 
makes  his  nest. 

Whilst  the  cotingas  attract  your  attention  by  their 
superior  plumage,  the  singular  form  of  the  toucan  makes 
a  lasting  impression  on  your  memory.  There  are  three 
species  of  toucans  in  Demerara,  and  three  diminutivesi 
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bird,  has  nothing  in  it  that  can  inform  or 
entertain ;  it  rather  excites  a  longing,  which 
it  is  impossible  lor  words  to  satisfy.  Natural- 
ists, indeed,  have  endeavoured  to  satisfy  this 

which  may  be  called  toucanets.  The  largest  of  the  first 
ppecies  freq[uent8  the  mangrove  trees  oo  the  Bea-coasU 
Ue  is  nerer  seen  in  the  interior  till  you  reach  Macou. 
i<h{a,  where  he  is  found  in  the  neighbourhood  of  the 
river  Tacatore.  The  other  two  species  aie  very  com- 
mon. They  feed  entirely  on  the  fruits  of  the  forest,  and^ 
though  of  the  pie  kind,  never  kill  the  young  of  other 
birds,  or  touch  carrion.  They  are  very  noisy  in  rainy 
weather.  The  sound  which  tiie  bouradi  or  the  larger 
makes,  is  lilce  the  clear  yelping  of  a  puppy  dog,  and  you 
fancy  he  says  <*  pla-po-o-co,"  and  thus  the  South  Ameri- 
ran  Spaniards  call  him  piapoco.  All  the  toucanets  feed 
on  the  same  trees  on  which  the  toucan  feeds,  and  every 
species  of  this  family,  of  enormous  bill,  lays  its  eggs  in 
the  hollow  trees.  They  are  social,  but  not  gregarious. 
You  may  someUmes  see  eight  or  ten  in  company,  and 
fi'ora  this  you  may  suppose  they  are  gregarious;  but 
u|Mni  closer  examination,  you  will  find  it  has  only  been 
a  dinner  party,  which  breaks  up  and  disperses  towards 
roosting  time.  The  flight  of  the  toucan  is  by  jeiiu;  in 
the  action  of  flying  it  seems  incommoded  by  its  huge 
disproportloned  bill ;  if  the  extraordinary  form  and  siae 
of  the  bill  expose  the  toucan  to  ridicule,  its  colours  make 
it  amends. 

The  houtou  ranks  high  in  beauty  amongst  the  birds  of 
Demerara;  his  whole  body  is  green,  with  a  bluish  cast 
in  the  wings  and  tail;  his  crane,  which  he  erects  at 
pleasure,  consists  of  black  in  the  centre,  surrounded  with 
lovely  blue  of  two  diflerent  shades;  be  has  a  triangular 
black  spot,  edged  with  blue,  behind  the  eye,  extending 
to  the  ear;  and  on  his  breast  a  sable  tuft,  consisting  of 
nine  feathers  edged  also  with  blue.     This  bird  seems  to 
suppose  that  its  beauty  can  be  increased  by  trimming  the 
tall,  which  undergoes  the  same  operation  as  our  hair  in 
a  barber's  shop,  only  with  this  difierence,  that  it  uses  its 
own  beak,  which  is  serrated,  in  lieu  of  a  pair  of  scissors; 
as  soon  as  his  tail  is  full  grown,  he  begins  about  an  inch 
from  the  extremity  of  tbe  two  largest  feathers  in  it,  and 
cuts  away  the  web  on  both  sides  of  the  shaft,  making  a  gap 
about  an  inch  long.   Both  male  and  female  Adonise  their 
tails  in  this  manner,  which  gives  them  a  remarkable 
appearance  amongst  other  birds.   The  thick  and  gloomy 
forests  are  the  places  preferred  by  the  houtou.     In  those 
far-extending  wilds,  about  day-break,   you    hear   him 
articulate,  in  a  distinct  and  mournful  tone,  "houtou, 
houtou."    Move  cautiously  on  where  the  sound  proceeds 
from,  and  you  will  see  him  sitting  in  the  underwood, 
and  very  rarely  is  he  seen  in  the  lofty  trees,  except  the 
bastard  siloaboli  tree,  the  fruit  of  which  is  grateful  to 
him.     He  makes  no  nest,  but  rears  his  young  in  a  hole 
in  the  sand,  generally  on  the  side  of  a  hill. 

The  cassique,  in  sixe,  is  larger  than  the  starling;  he 
covets  the  society  of  man,  but  disdains  to  live  by  his 
labours.  When  nature  calls  for  support,  he  repairs  to 
the  neighlMMiring  forest,  and  there  partakes  of  the  store 
of  fruits  and  seeds  which  she  has  produced  for  her  aerial 
tribes.  When  his  repast  is  over,  he  returns  to  man, 
and  pays  the  little  tribute  which  he  owes  him  for  his 
protection ;  he  tskes  his  station  on  a  tree  close  to  his 
house,  and  there  for  hours  together  pours  forth  a  succes- 
sion of  imitative  notes.  His  own  song  is  sweet,  but  very 
short.  If  a  toucan  be  yelping  in  the  neighbourhood,  he 
drops  it,  and  imitetes  him.  Then  he  will  amuse  his 
protector  with  the  cries  of  diflerent  species  of  the  wood- 
pecker; and  when  the  sheep  bleat,  he  will  distinctly 
imitate  them.  Then  comes  his  own  song  again,  and  if 
a  puppy  dog  or  a  guinea-fowl  interrupt  him,  he  takes 
them  ofl* admirably;  and  by  his  diflerent  gestures  during 
the  time,  you  would  conclude  that  ha  enjoys  the  sport. 


desire  by  coloured  prints;  but,  beside  that 
these  at  best  give  only  a  faint  resemblance  of 
nature,  and  are  a  very  indifferent  kind  of 
painting,  the  bird  itself  has  a  thousand  beau. 

The  cassique  is  gregarious,  and  imitates  any  sound  he 
hesrs  with  such  exactness,  that  he  goes  by  no  other  name 
than  that  of  mocking-bird  amongst  the  colonists.  At 
breeding  time,  a  number  of  these  pretty  choristers  re- 
sort  to  a  tree  near  the  planter's  house,  and  fi-om  its  out- 
side branches  weave  their  pendulous  nests.  So  conscious 
do  they  seem  that  they  never  give  oflence,  and  so  little 
suspicious  are  they  of  receiving  any  ii^ury  from  man, 
that  they  will  choose  a  tree  within  forty  yards  from  his 
house,  and  occupy  the  branches  eo  low  down  that  he 
may  peep  into  the  nesti.  The  proportions  of  the  cas. 
sique  are  so  fine,  that  he  may  be  said  to  be  a  model  of 
S3rmmetry  in  ornithology.  On  each  wing  he  has  a 
bright  yellow  spot,  and  his  rump,  belly,  and  half  the  tail, 
are  of  the  same  colour.  All  the  rest  of  the  body  is 
black.  His  beak  is  the  colour  of  sulphur,  but  it  fades  in 
death,  and  requires  the  same  operation  as  the  bill  of  the 
toucan  to  make  it  keep  its  colours. 

You  would  not  be  long  in  the  forests  of  Demerara 
without  noticing  the  woodpeckers.      You   may  meet 
with  them  feeding  at  all  hours  of  the  day.     Well  may 
they  do  eo.     Were  they  to  follow  the  example  of  most 
of  the  other  birds,  and  only  feed  in  the  morning  and 
evening,  they  would  be  often   on  short  allowance,  for 
they  sometimes  have  to  labour  three  or  four  hours  at  the 
tree  before  they  get  at  the  food.     The  sound  which  the 
largest  kind  makes  in  hammering  against  the  bark  ol 
the  tree,  is  so  loud,  that  you  would  never  suppose  it  to 
proceed  irom  the  efTorts  of  a  bird.     You  would  take  it 
to  be  the  woodman,  with  his  axe,  trying,  by  a  sturdy 
blow  often  repeated,  whether  the  tree  was  sound  or  not. 
There  are  fourteen  species  here ;  the  largest  the  si ae  of 
a  magpie,  the  smallest  not  bigger  than  the  wren.  They 
are  all  beautiful,  and  the  greater  part  of  them  have  theif 
heads  ornamented  with  a  fine  crest,  movable  at  pleasure. 
It  is  said  if  you  once  give  a  dog  a  bad  name,  whether 
innocent  or  guilty,  he  never  loses  it.    It  sticks  close  te 
him  whM'ever  he  goes.    He  has  many  a  kick  and  many 
a  blow  tq  bear  on  account  of  it,  and  there  is  n<ri)ody  te 
stand  up  for  him.    The  woodpecker  is  little  better  ofl*. 
The  proprietors  of  woods  in  Europe  have  long  accused 
him  of  injuring  their  timber,  by  boring  holes  in  it,  and 
letting  in  the  water,  which  soon  rots  it.     The  cokoists 
in  America  have  the  same  complaints  against  him. 
Had  he  the  power  of  speech,  he  could  soon  make  a  de- 
fence.    *'  Mighty  lords  of  the  woods,"  he  would  say  to 
man,  "  why  do  you  wrongfully  accuse  me  ?    Why  do  you 
hunt  me  up  and  down  to  death  for  an  imaginary  ofTence  ? 
I  have  never  spoiled  a  leaf  of  your  property,  much  less 
your  wood.     Your  merciless  shot  strikes  me  at  the  very 
time  I  am  doing  you  a  service.   But  your  shortsighted- 
ness will  not  let  you  see  it,  or  your  pride  is  above 
examining  closely  the  actions  of  so  insignifirjnt  a  little 
bird  as  I  am.     If  there  be  that  spark  of  feeling  in  your 
breast,  which  they  say  man  possesses,  or  ought  to  posiess, 
above  all  other  aninutls,  do  a  poor  injured  creature  a 
little  kindness,  and  watch  me  In  jrour  woods  only  for 
one  day.    I  never  wormed  your  heaJthy  trees.    I  should 
perish  for  want  in  the  attempt.    The  sound  bark  would 
easily  resist  the  force  of  my  bill ;  and  were  I  even  te 
pierce  through  it,  there  would  be  nothing  inside  that  I 
could  fancy,  or  my  stomach  digest.     I  oiten  visit  them, 
it  is  true,  but  a  knock  or  two  convinces  me  that  I  must 
go  elsewhere  for  support ;  and  were  you  to  listen  atten- 
tively  to  the  sound  which  my  bill  causes,  you  would 
know  whether  I  am  upon  a  healthy  or  an  unhealthy  trre. 
Wood  and  bark  are  not  my  food.     I  live  entirely  up<»u 
the  insects  which  have  already  formed  a  lodgement  in 
the  distempered  tree.   When  the  sound  informs  me  that 


THE  HUMMING-BIRD. 


167 


ties  that  the  moat  exquiaite  artist  ia  incapable 
of  imitating.  The  j ,  for  inataiice,  who  imagine 
Ifaey  liave  a  complete  idea  of  the  beantjr  of 
the  iittie  tribe  of  manikin  birds,  from  the  pic 
tores  we  have  of  them,  will  find  themselvAS 
deceived,  when  they  compare  their  draughts 
with  nature.  The  shining  greens,  the  change, 
able  purples,  and  the  glossy  reds,  are  beyond 
the  reach  of  the  pencil ;  and  very  far  beyond 
the  coloured  printi  which  is  but  a  poor  sub- 
stitute  to  painting.  I  have  therefore  de- 
clined entering  into  a  minute  description  of 
foreign  birds  of  the  sparrow  kind ;  as  sounds 
would  nerer  convey  an  adequate  idea  of 
colours. 

There  is  one  species,  however,  that  I  will 
conclude  the  history  of  this  class  with  ;  as, 
though  the  least,  it  will  certainly  be  allowed 
the  most  beautiful  of  all  others.  In  quadru- 
peds, the  smallest  animals  are  noxious,  ugly, 
and  lothesome  ;  the  smallest  of  birds  are  the 
most  beautiful,  innocent,  and  sportive.  Of 
all  those  that  flatter  in  the  garden,  or  paint 
the  landscape,  the  humming-bird  is  the  most 
delightful  to  look  upon,  and  the  most  inoffen- 
sive. 

Of  this  charming  little  animal  there  are 
six  or  seven  varieties,*  from  the  size  of  a  small 

my  prejr  Ib  there,  I  labour  tor  hmtn  together  till  I  get 
It  it;  and,  by  comuming  It,  lor  my  own  support,  I  pre- 
veot  its  further  depredations  in  that  part.  Thus  I  dis- 
corer  for  you  a  hidden  and  uosospected  foe,  which  has 
been  deTOurinf  your  wood  in  such  secrecy,  that  you  bad 
not  Uie  least  suspicion  it  was  there.  The  hole  which  I 
make,  in  order  to  get  at  the  pernicious  vermin,  will  be 
teen  by  you  as  you  pass  under  the  tree.  1  leave  it  as  a 
lignal  to  tell  jou,  that  your  tree  has  already  stood  too 
lofig.  It  is  paat  its  prime.  Millions  of  Insects,  engen- 
dered by  disease,  are  preying  upon  its  vitals:  ere  long 
it  will  fall  a  log  in  useless  ruins.  Wanted  by  this  loss, 
cut  down  the  rest  In  time,  and  spare,  O  spare,  the  uu- 
ofiendiiig  woodpecker.'*—  fTandering*  iff  ChaHet  ffater- 
ton  jit  Somth  America. 

^  The  family  of  humming-birds  (TVocAtffAr)  is  divld- 
ed  into  numerous  genera.  Upwards  of  100  species  are 
now  known  to  naturalists.  Recent  discoveries  have 
proved  thai  their  range  of  habitation  is  more  extended 
than  was  once  Imagineid ;  for  though  they  chiefly  abound 
in  the  intertropical  latitudes  of  America,  many  visit  the 
temperate  and  colder  portions  of  that  continent.  The 
inby.throated  humming-bird  {Trockihu  Coh$M»\  passes 
north  as  &r  as  the  interior  of  Canada,  migrating  like  the 
swallow.  Nor  is  this  the  only  species  which  extends 
iuto  a  colder  climate.  Captain  King,  while  on  his  sur- 
vey of  the  southern  coasts,  met  with  numerous  species 
flying  about  in  a  snow-storm  near  the  Straits  of  Magel- 
len,  and  discovered  two  species  (TroekUut  FemamkntU, 
and  T.  Stokutt)  \n  the  island  of  Juan  Femandes.  Still, 
however,  the  central  regions  of  the  continent,  and  the 
Islands  adjacent,  are  their  chief  resort.  There  they 
people  the  woods  and  the  gardens,  glancing  in  the  sun 
like  meteors  as  they  flit  by  with  inconceival>le  rapidity, 
or,  suspended  oo  their  burnished  and  quivering  wings, 
explore  the  necrtaiy  of  some  scented  blossom.  Thwe 
binis  may  be  almost  said  to  live  upon  the  wing.  There 
is  no  bird  that  equals  them  in  power  of  flight,  and  they 
are  quick  as  llglUoIng  In  their  motions.  Their  wings 
are  of  extraocdlnary  length,  and  this,  with  their  shape 


wren  down  to  that  of  an  humble-bee.  A 
European  could  never  have  supposed  a  bird 
existing  so  vtrj  small,  and  yet  completely 
furnished  out  with   a   bill,  feathers,  wings, 

and  the  character  of  the  feathers  composing  them,  con. 
tributes  to  their  efficiency.  The  feet  and  legs,  on  the 
contrary,  are  small  and  foeble ;  tliey  are,  in  fact,*  of 
merely  second-rate  importance  in  the  economy  of  the 
humming-bird.  The  ground  and  the  trees  are  not  its 
element.  It  sometimes,  indeed,  settles  on  a  twig,  while 
it  preens  its  plumage  of  glittering  scale-like  featliers,  or 
arranges  the  moss  and  down  of  its  nest  ;  but  the  air  is 
its  abiding  place,  where  it  feeds  and  passes  the  whole  of 
its  active  existence.  Wilson  observes  that  **  the  hum- 
ming-bird is  extremely  fond  of  tubular  flowers,  and  1  have 
often  stopped  with  pleasure  to  observe  his  manoeuvres 
among  the  blossoms  of  the  trumpet  flower.  When 
arrived  before  a  thicket  of  those  that  are  full  blown,  he 
poises  or  suspends  himself  on  the  wing,  for  the  space  of 
two  or  three  seconds,  so  steadily,  that  his  wings  became 
invisible,  or  only  like  a  mist,  and  you  can  plainly  dis- 
tinguish the  pupil  of  his  eye  looking  round  with  great 
quickness  and  circumspection."  With  respect,  then,  to 
the  shape  of  these  powerful  organs  of  flight,  we  may 
notice  tliat  they  are  narrow-pointed,  and  more  or  less 
curved  Inwards,  a  good  deal  resembling  those  of  the 
swift, — and  are  mainly  composed  of  the  primary  quill 
feathers,  beautifully  gradt»ted,  the  first  or  outer  one 
being  the  longest.  The  secondary  quill  feathers  are 
very  short,  and  occupy  the  inner  edge  at  the  base  of  the 
primaries,  taking  up  little  room,  and  adding  nothing  to 
the  breadth  of  the  wing  as  in  birds  in  general.  The 
structure  of  these  feathers  must  not  be  overlooked ;  they 
consist  of  a  strong  and  peculiarly  elastic  shaft,  which  in 
many  species  is  very  thick  at  its  commencement.  On 
each  side  of  this  abaft  is  a  vane,  composed  of  narrow, 
closely  set,  springy  pluroets,  so  compacted  together,  as 
to  give  the  idea  of  a  thin  metallic  or  homy  web,  and 
which,  cutting  the  air  at  every  stroke,  produces  that 
humming  noise  which  is  heard  while  the  bird  hovers 
over  the  flower,  or  darts  arrow-like  along.  Of  the  im. 
mense  strength  of  the  pectoral  muscles  by  whose  actions 
these  long  pointed  wings  are  thus  rapidly  agitated,  we 
can  scarcely  form  an  adequate  conception. 

Next  to  the  wings,  tlie  tail  is  the  most  important 
agent  as  an  organ  of  aerial  progression.  It  Is  not  only 
the  rudder  by  which  a  bird  directs  its  course,  or  turns 
and  wheels,  but  It  adds  to  the  superficies  of  the  body 
without  increasing  its  weight.  In  this  group  the  tail  is 
ample,  but  varies  extreme^  In  shape  ;  in  some  species 
It  Is  square,  in  others  fork^,  in  some  pointed,  but  in  all 
it  Is  composed  of  feathers  closely  resembling  those  of  the 
wing  in  texture.  Thus  is  the  humming-bird  consti- 
Uited  for  flight;  Aor  is  this  extremely  rapid  merely, 
but  it  is  capable  of  long  continuance.  The  flitting  pro- 
gress of  the  humming-bird  from  flower  to  flower  resem- 
bles that  of  a  bes, — but  is  Infinitely  more  quick.  When, 
however,  the  bird  is  journeying,  it  sweeps  through  the 
air  In  long  undulations,  rising  and  sinking  alternately. 

It  has  beSn  supposed  by  many  thai  the  nectar  of 
flowers  constitutes  the  sole  food  of  this  charming  race, 
but  such  is  not  the  fact.  Nectar  is  no  doubt  a  part  of 
their  diet,  but  by  no  means  the  whole:  they  feed  on  the 
small  insects  which  lurk  in  the  nectary,  or  wander  over 
the  petals,— 4iay,  they  even  take  insects  on  the  wing, 
as  was  observed  by  Wilson,  who  also  found  their  frag- 
ments In  the  stomach  of  such  as  he  examined  ;  and 
Audubon  states,  in  confirmation,  that  insects,  especially 
those  of  the  coleopterous  order,  are  the  principal  food  of 
the  humming-bird.  Tlie  billy  fitted  for  peneUatlng  into 
the  recesses  of  flowers,  is  long  and  slender,  but  varies  In 
shape.  According  to  Brisson  and  others,  the  tongue 
consists  of  two  muscular  tubes.    This  organ,  which  la 
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ftnd  inteatinei,  exactly  Teaembling  those  of  the 
largest  kind.  A  bird  not  so  big  **  tbe  end  of 
«ne  I  little  finger  would  pFobabTy  be  luppOBod 
but  a  creature  of  imBgination,  were  it  not 
seen  in  infinite  numbers,  and  as  frequent  as 


the  bummtng-blrd  [•  nulnlj  InilniineDti]  In  procBring 
fond,  Ii  c^nhla  of  Mug  protmdtd  to  »  cniuldentblc 
diMinee,  u  na  wa  fn  tlw  frjaaek,  vroodpedur,  lie. 
Audubon  Mfi,  Ui*l  tha  dmble-tubod  tongue  of  tfa« 
hamming-blnl  li  eorarad  iritta  >  glutinoui  nlfn,  to 
ital  th«  Innet  adbenn  to  It  wban  touched  ;  bene*  tha 
bird  bu  imty  M  dirt  Ito  (ongua  U  111  prey,  and  ratrtct 
It  Into  tte  mouth. 

DimlDutiia  n  tboj'  ire,  tfaeie  Imutirul  cnttnroi  ira 
bold  ind  intrapid,  uid  dafsiwl  tfaelr  naat*  dgitnM  Intra- 
den  wKb  (be  graetett  iplrit.  Their  pooan  cJ  SEgbt 
give  them  oTary  idnnUga  Id  tbcM  aerial  twmbtta  orer 
binfa  much  lirger  than  themaelfai,  U  tiboae  ayei  tbay 
tilt  icitb  liielr  ebvp-poioted  baak,  uttering,  U  Uw  nine 
time,  ■  ibriU  pierdng  diriek.  Two  milei  Hldom  maat 
iritboul  *  bMtIa:  ud  wblla  the  femile  li  litUng  her 
mete  •tticlu  IndberiniiDUely  efery  bird  tb*t  appnacbei, 
eihlbitlog  tho  utmoit  fury.  Tha  naitef  the  humniing- 
liird  varies  in  dl%rant  ipeclea.  We  hate  nen  eome 
built  on  Iba  bnndi  of  a  tree,  othen  attached  to  the  m- 
trvms  tirlga,  ao  u  to  ware  In  the  breeie.  The  mate- 
rlili  with  which  they  are  conitructed  are  for  the  moH 
part,  the  cotton  or  doim  oF  Tariou]  planti,  Iwautlfully 
InlorwDien  ;  aanie  qiedea  add  an  nutilde  layer  of  nam 
or  lichen.  It  appeara  that  (be  number  of  eggi  laid  bf 
the  Female  la  uaually  tiro,  and  their  colour  pure  white. 

That  tbeie  beauUliil  and  elegant  birdi  abould  not  be 
kept  In  captlilty  will  not  lurprlte  thoee  who  kaow  the 
difficulty  of  praaervlng  them,  eren  In  their  own  regioni, 
lor  any  length  of  time,  in  imprinnmonL  Seteral  at- 
tempt! ban,  however,  been  made;  and,  on  one  occa- 
aiou,  two  neatlingi  i:J  a  ipeciea  termed  the  Alango  hum- 
ming'bird  were  actually  brought  alive  to  England,  and 
lind  lor  1  abort  time  In  the  peosaifcn  of  Lady  Ham- 
mond 1  they  were  very  docile,  and  fed  on  honey,  but  we 
do  nM  know  wbatbar  inaaets  were  ofiered  tiMm  or  not. 
Audubon  atatsi  that  bo  bai  iaan  many  bnmmiog-birda 
lu  partial  confinement ;  aiid  that,  when  fed  with  honey 
or  aynip  eacluiively,  Uuy  aooti  died  in  a  Kate  vt  emania- 
tlim,  but  that,  when  duly  lupplled  with  freab  Sowen 
faboundiiig  with  fnaecta),  and  lurrounded  with  gaoafr 
netting,  tbruogb  which  Inaecti  could  enter,  they  llred 
In  heaJtb  and  were  active.  Indeed,  he  manlEoDi  an  in- 
Btanee  in  wlilch  tevenl  were  thui  kept  for  the  apace  of 
twelve  moniha,  whan  they  were  reetored  to  liberty,  the 
panon  who  attended  to  them  having  a  Icng  voyage  to 

"  I  rememtur,"  aayi  a  correapaident  of  tike  Maga- 
doa  of  Natural  HlKory,  "  a  pair  of  tbeae  beautilul  little 
crEaturea  builly  building  a  neat  In  the  branch  of  an 
orange-trae,  which  waa  cloae  to  the  outer  ilde  of  the 
open  plana  of  a  houaa  in  Spuilih  Town,  Jamaica :  In 
Chia  apartment,  dtualed  on  tha  north  aide  of  the  huuae, 
tbe  family  bra^fasted  and  lunched.  I  apent  three  dayi 
there ;  and,  while  taking  my  meale,  had  at  least  an 
equal  treat.  In  toeing  these  imaUest  of  tbe  feathered 
tribes  ^ly  and  actively  employed  In  their  building 
jirocev.  I  have  now  In  my  poeee^on  a  neat  of  the  bee 
bumming  bird,  which  I  removed  from  the  end  of  ■ 
mango-tree  {ifaHgi/tria  indica),  which  waa  not  a  foot 
above  my  bead,  and  cl(ae  to  the  door  of  a  dwelling. 
house.  1  caimol  quit  (fait  article  without  speaking  of  the 
delight  that  waa  aflbrded  me,  in  Jamaica,  by  aeelng 
humming-blrda  feeding  on  honey.  In  the  Aorals  of  (t 
great  ale*  {Ajan  anrrfcana,  LJ  On  tha  aide  of 
bill  upon  Sutton'a  estate  were  a  rDDtidertble  number  of 
aloe  plants,  of  which  about  a  doaen  were  in  full  bloaaom. 
Tbey  were  spread  over  a  ipaco  of  about  twenty  yardi 


butterflies  in  a  summer's  day,  sporting  in 
the  fields  of  America,  from  uiwer  to  flower, 
and  extracting  their  srtttii  with  its  little 
bill 

The  smallest  humming-bird   is  about  tbe 


square.  The  spikes  bearing  bunches  of  aowers  in  a 
thynuB,  were  from  twelve  to  fifieen  feet  high  ;  on  earli 
epike  were  many  hundred  dowert,  of  a  bright  yellow 
«>laur,  each  floret  of  a  tabular  shape,  and  containing  i 
good-sited  drop  of  boney.  Such  au  asaamblage  of  fienl 
tplendour  was  in  itself  moat  magulAeeiit  and  ttrlklngj 
but  It  m^  be  ImaglDed  how  much  tha  Interest  cau^ 
by  thlt  hsMitirnl  exhibition  waa  tocretted,  by  vast  num- 
bers of  bumming-blrda,  of  varioM  apodet,  fluttering  at 
the  opaidng  of  tbe  flowarm  and  dlpE>tng  their  blllt,  flrtt 
into  one  floret,  and  then  Into  another— tho  sun,  as 
luual,  shining  brlglit  opcai  their  ruied  tnd  beautiful 
plumage." 

Tbe  following   cut  repreaanti  the  Bar-taiM  Htmt- 


Tlils  iplendid  species  seems  to  here  been  Sist  noticed 
by  Dr  Shaw,  in  his  General  Zoolop,  and  flgured  froni 
a  specimen  In  Bullock't  museum.  It  Is  moat  remark- 
able tar  the  splendid  colouring  and  development  of  its 
tail,  which  Lessn  compares  to  that  of  the  New  HolUud 
meoura.  It  it  occnpoaed  of  ten  bnad  (eathera,  gradually 
eiceeding  each  other  by  about  half  an  Inch,  three  quar- 
ten,  &c.,  and  tbe  last  by  above  one  inch  and  a  half 
Itogv  than  the  other*.  Tbe  colour  may  be  laid  to  be  a 
brilliant  reddish  orange,  with  a  braien  or  metallic  lustre 
tJ  tbe  greatest  dearoesa,  accordiog  to  the  nrious  lights 
In  which  It  Is  placed  assuming  a  greater  tinge  of  red  or 
yellow.  The  tip  of  each  feather  bas  a  bn«d  black  bar, 
and  tbe  lower  part  of  the  web  of  the  outer  feather  Is  of 
the  tame  colour.  When  tho  (ail  is  closed,  the  appear- 
ance It  as  if  regularly  barred  with  black.  Tbe  iq^r 
parts  of  tbe  phimago  are  iJ  a  golden  green,  except  the 
rump,  which  Is  <J  a  fine  madder  tint,  but  without  any 
metallic  lustra.  The  feather*  upon  this  part  are  more 
tuftod,  and  thicker  than  usual.  The  wbold  of  the  under 
lurface,  st  &r  at  tbe  upper  part  of  the  belly,  it  of  • 
bright  emerald  green,  brighteal  on  the  fore  part  of  Uie 
throat.  The  lower  belly  Is  dull  brownlth  green,  Ute 
vent  wblUsh,  Lemon  has  represented  another  stata  of 
IhlBblrd,  which  he  thioks  is  that  of  the  female.  All  the 
upper  pvta  are  of  a  uniform  green.  Tbe  throat  and 
breast.  Instead  of  the  emerald -colaurw]  traly  gorget,  are 
of  a  dull  jellowlib  gray,  which  colour  orcupiea  alao  thr 
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liw  afa  h»el-DuL  Th«  feathers  on  ita  wings 
uid  tail  are  black ;  bal  those  on  id  body,  and 
under  its  winga,  are  of  a  greenish  brown, 
with  a  fine  red  cast,  or  gloss ,  which  no  ailk  or 
relret  can  imitate.  It  has  a  smftll  crest  on 
ita  head,  green  at  the  bottom,  and,  as  it  were, 
gilded  at  the  top;  and  whicli  sparkles  in  the 
inn  like  a  little  star  in  the  middle  of  ita  fore- 
head. The  bill  is  black,  straight,  slender, 
and  of  the  length  of  a  small  pin.  The  larger 
bomming-bird  is  nearly  half  as  big  as  the  com- 
mon wren,  and  without  a  crest  on  ita  head; 
but,  to  make  amends,  it  is  covered,  from  the 
ibroat  half  way  down  the  belly,  with  change- 
able crimson-coloored  feathers,  that,  in  aif- 
(erent  lights,  change  to  a  variety  of  beautiful 
(olonrs,  much  like  an  opal.  The  beada  of 
both  are  small,  with  very  little  round  eyes,  as 
black  as  jeL 

It  is  inconceivable  how  much  these  add  to 
the  high  Gniahing  and  beauty  of  a  rich  iozu- 
rions  western  landscape.  As  soon  as  the  sun 
isriien,  the  humming-birds,  of  different  kinds. 


rert  itf  the  sudtr  pvti.  Ttas  ull  Ii  abiiiil  unij  hair  th> 
ItagOi,  Uw  featbera  of  the  nrna  bnad  rorm;  Uw  ouMr 
ane  oT  (  jrsllowlih,  lb*  othen  of  a  r«dd<ih  coppciy 
iiHtre,  with  »  sUghL  Indicitlon  of  ■  duter  ihida  (t  tha 
tipi,  but  wltliout  wiy  diitlDct  tv. 

Tb«*  nsnu  a  JitUe  unc«rl>lntf  regudEni  Uw  oaKts 
eamtrj  of  this  Urd.  Shaw'i  ■pacimeai  w«r«  Bid  to 
coma  smta  Pam;  uid  Laaacn  msntioni  th«  intsrior  of 
Bruil  for  thoaa  from  which  be  took  hli  drairinp  uid 


Tkb  ipscle*  h  withaut  inf  exception  ons  of  the  moat 
qiloMlId  el  tbg  whole  ne*)  the  plumiige  In  erny  put 
li  tnanHMeJ  of  tbc  acily  formed  letthan,  nbtch  are  *]. 
^"J*  prtttnt  when  ■  nuttUio  liiitre  praTalla;  and  In 
"■T  peaHIon,  iti  brilKuit  coloun  recelra  »  TsriWlon  of 
tint  ditHtiag  from  tlut  last  Hen,  uid  superior  in  iplen- 
dour  lo  mj  thing  with  which  we  coild  eompsra  II,  It 
li  a  brg*  ipedg*  aba,  uid  In  inany  wayi  ii  »  moat 
InteraUDg  bird.  The  Ablcan  (jrin  la  naturallr  called 
to  nr  reiiieiiibiauce  bf  the  genenl  appearance  of  It  to 
the  CjuMim,  in  which  the  ihape  of  the  gorpt  md  tall 


are  seen  fluttering  about  the  flowers,  without 
ever  lighting  upon  them.  Their  wings  are 
in  such  rapid  motion,  that  it  is  impossible  to 
discern  their  colours,  except  by  their  glitter, 
tng.  They  are  never  still  but  continually  in 
motion,  visiting  flower  after  flower,  and  ex- 
tracting its  honey  as  if  with  a  kiss.  For  this 
purpose  they  are  furnished  with  a  forky 
tongue,  that  enters  the  cup  of  the  flowers, 
and  extracts  its  nectared  tribute.  Upon  this 
alone  they  subsist.  The  rapid  motion  of 
their  wings  brings  out  a  humming  sound, 
from  whence  they  nave  their  name;  for  what 
ever  divides  the  air  swiftly,  must  thus  produce 


)t  less  curious 


than  the  rest ;  they  are  suspended  in  the 
at  the  point  of  vae  twiga  of  an  orange, 


The  nests  of  these  birds  i 
they  ar 
of  U>e  t 
pomegranate,  or  a  citron-tree  ;  sometimes  e< 
in  houses,  if  they  find  a  small  and  convenient 
twig  for  the  purpoae.  The  female  is  the 
architect,  while  the  male  goes  in  quest  of 
materials;  such  as  cotton,  6ne  moss,  and  the 


leadi  Btill  nearer.  In  lU  hablti  It  It  also  curtoui,  being 
aald  to  frequent  the  banks  trf'  river),  ikimniing  along 
tfaetr  eur^e  after  Insecti,  end  often  perching  oo  driod 
Iwig]  along  Iheir  marglna  !  Id  thli  there  la  aii  tppnoi. 
matlon  to  aeverit  groupi.  The  length  of  thia  bird,  not 
Including  the  long  centre  tall  feathera,  la  flte  Incfaea  and 
a  half,  these  exi:aed  the  other*  by  nearljr  three  iochea; 
Uie  coloitra  of  (he  whole  plumBge  of  the  body  may  be  aald 
la  be  a  rieh  browntah  orange,  In  tome  lights  appearing  of 
the  deepest  lake,  and  In  others  of  a  brilliant  rub)'  colour, 
tinted  with  golden;  on  the  lower  nirlace  Ibe  golden 
liutrs  la  moat  preralant,  abore,  the  deep  ahade  and  ruby 
lint;  the  gorget  la  alternately  of  a  lopai-yellow  or 
emerald  green,  and  It  la  aurrounded  by  a  abide  of  nearly 
velvet  black,  which  gradually  auumea  a  puiple  tint,  and 
■hadea  Into  the  colour  oT  the  body;  the  wings  are  very 
long  and  powerful ;  the  tail  ia  ^le  of  a  golden  green 
ihaded  With  red,  below  of  a  bright  chealnut;  la  fnrTn  it 
Ii  rather  rounded,  and  the  tiro  centre  feathera  make  It 
appear  eometlmei  very  lengthened,  eomotimea  forked, 
aecordlag  to  their  position ;  the  tarsi  are  feathered  to  the 
dirltton  of  the  toe*.  The  young  dlBer  in  wanting  the 
long  feathers  In  the  l^t,  the  two  centre  plumes  of  which 
eiceed  the  others  by  about  me-elghtb  of  an  inchj  the 
plumage  of  Uie  upper  parte  Is  of  a  bright  green,  with  tba 
ruby  tints  appearing  at  interralaj  the  under  part  has 
more  of  the  red  colour,  and  ia  ahaded  with  green  and 
bright  oraoge;  the  gorget  has  not  ippeared,  though  the 
apace  for  it  ia  clearly  aeen.  Ilia  lemste  la  leinewhit 
Ion  than  the  young  males;  the  centre  tall  fealhan  are 
riightly  longer;  the  prevailing  colour  of  the  plumage  Is 
brilliant  emerild  green,  with  meltJIIo  lustre,  but  which 
Is  lomewhat  dimlnlsbed  by  a  gray  lint  which  pervades 
the  whde;  the  gorget  la  markHl  by  brown  Ibathen, 
which  have  a  galden  lustre  when  placed  In  the  light, 
bat  ii  not  vary  distinctly  deflned;  the  vent  ii  gray:  Ibe 
outer  tall  featben  are  of  a  dull  green,  the  next  pair  are 
of  a  brilliant  violet,  the  othen  of  a  bright  rheitnuL 
Then  beautiful  birda  are  found  in  Cayenne  atid  Guiana. 
For  wor^  en  humming-hlrds,  the  reader  ii  referred 
to  three  beautiful  votumea  by  Lessen,  containing  SIS 
plates,  and  to  the  Naturalist's  Libraiy,  by  Sir  Wllllun 
Judina,  vols.  1.  and  11.  Edinburgh,  ISS3.  Both 
Wilson  and  Anlubon  have  wihten  well  on  the  tuutLaru 
■bird. 
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fibres  of  vegetables.  Of  these  materials  a 
nest  is  composed,  of  about  the  size  of  a  ben  s 
egg  cut  in  two,  admirably  contrired,  and 
warmly  lined  with  cotton.  They  lay  two 
eggs  at  a  time,  and  never  more,  about  the 
size  of  small  peas,  and  as  white  as  snow,  with 
here  and  there  a  yellow  speck.  The  male 
and  the  female  sit  upon  the  nest  by  turns ; 
but  the  female  takes  to  herself  the  greatest 
share.  She  seldom  quits  the  nest,  except  a 
few  minutes  in  the  morning  and  evening, 
when  the  dew  is  upon  the  flowers,  and  their 
honey  in  perfection.  During  this  short  in- 
terval, the  male  takes  her  place ;  for,  as  the 
egg  is  so  small,  the  exposing  it  ever  so  short 
a  time  to  tlie  weather  would  be  apt  to  injure 
its  contents,  the  surface  exposed  being  so  great 
in  comparison  to  the  bulk.  The  time  of  in- 
cubation continues  twelve  days ;  at  the  end 
of  which  the  young  ones  appear,  much  about 
the  size  of  a  blue-bottle  fly.  They  are  at 
first  bare  ;  by  degrees  they  are  covered  with 
down  ;  and  at  last  feathers  succeed,  but  less 
beautiful  at  first  than  those  of  the  old  ones. 

*'  Father  Labat's  companion  in  the  mission 
to  America,  found  the  nest  of  a  humming- 
bird  in  a  shed  that  was  near  the  dwelling, 
house,  and  took  it  in  at  a  time  when  the 
young  ones  were  about  fifteen  or  twenty  days 
old ;  he  then  placed  them  in  a  cage  at  his 
chamber- window,  to  be  amused  by  their  spor. 
tive  flutterings  ;  but  he  was  soon  surprised  to 
see  the  old  ones,  that  came  and  fed  their 
brood  regularly  every  hour  in  the  day.  By 
these  means  they  themselves  soon  grew  so 
tame  that  they  seldom  quitted  the  chamber ; 
but  without  any  constraint  came  to  live  with 
their  young  ones.  All  four  have  frequently 
come  to  perch  upon  their  master's  hand, 
chirruping  as  if  they  had  been  at  liberty 
abroad.  He  fed  them  with  a  very  fine  clear 
paste,  .made  of  wine,  biscuit,  and  sugar ;  they 
thrust  their  tongues  into  this  paste,  till  they 
were  satisfied,  and  then  fluttered  and  chir. 
ruped  about  the  room.  I  never  beheld  any 
thing  more  agreeable,"  continues  he,  *'  than 
this  lovely  little  family  that  had  taken  posses, 
sion  of  ray  companion's  chamber,  and  that  flew 
out  and  in  just  as  they  thought  proper;  but 
were  ever  attentive  to  the  voice  of  their 
master,  when,  he  called  them.  In  this  man- 
ner  they  lived  with  him  for  above  six  months; 
but  at  a  time  when  he  expected  to  see  a  new 
colony  formed,  he  unfortunately  forgot  to  tie 
up  their  c^ge  to  the  ceiling  at  night  to  pre- 


serve them  from  the  rats,  and  he  found  they 
were  devoured  in  the  morning.'* 

These  birds  on  the  continent  of  America, 
oontinue  to  flutter  the  year  round;  as  their 
food,  which  is  the  honey  of  flowers,  never  for- 
sakes them  in  those  warm  latitudes  where 
they  are  found.  But  it  is  otherwise  in  the 
islands  of  the  Antilles,  where,  when  the 
winter  season  approaches,  they  retire,  and,  as 
some  say,  continue  in  a. torpid  state  during 
the  severity  of  that  season.  At  Surinam  and 
Jamaica,  where  they' constantly  have  flowers, 
these  beautiful  birds  are  never  known  to  dis- 
appear. 

It  is  a  doubt  whether  or  not  these  birds 
have  a  continued  note  of  singing.  All  travel- 
lers agree,  that,  beside  the  humming  noise 
produced  by  their  wings,  they  have  a  little 
interrupted  chirrup ;  but  Labat  asserts,  that 
they  have  a  most  pleasing  melancholy  melody 
in  their  voices,  though  small,  and  proportioned 
to  the  organs  which  produce  it.  It  is  very 
probable  that,  in  different  places,  their  notes 
are  also  different ;  and  as  there  are  some  that 
continue  torpid  all  the  winter,  there  may  like- 
wise be  some  with  agreeable  voices,  though 
the  rest  may  in  general  be  silent 

The  Indians  formerly  made  great  use  of 
this  bird's  plumage,  in  adorning  their  belts 
and  headdress.  The  children  take  them  in* 
the  fields  upon  rings  smeared  with  bird-lime: 
they  approach  the  place  where  the  birds  are 
flving,  and  twirling  their  rings  in  the  air,  to 
allure  them,  either  by  the  colour  or  the  sound^ 
that  the  simple  little  creature  comes  to  rest 
upon  the  ring,  and  is  seized.  They  are  then 
instantly  killed  and  gutted,  and  hung  up  in 
the  chimney  to  dry.  Those  who  take  greatei 
care,  dry  them  in  a  stove,  which  is  not  sc 
likely  to  injure  the  plumage  as  the  foregoing 
method.  Their  beautiful  feathers  were  oncd 
the  ornament  of  the  highest  rank  of  savag( 
nobility ;  but  at  present  they  take  the  bird 
rather  for  the  purpose  of  selling  it  as  a  curie 
sity  to  the  Europeans,  than  that  of  ornamen 
for  themselves.  All  the  taste  for  savage  finery 
is  wearing  out  fast,  even  among  the  Ameri 
cans.  They  now  begin  to  adopt,  if  not  th< 
dresses  of  Europe,  at  least  the  materials  o 
which  they  are  composed.  The  wandering 
warrior  is  far  from  thinking  himself  fine  a 
present  with  his  bow  and  his  feathered  crown 
his  ambition  reaches  to  higher  ornaments  ;  i 
gun,  a  blue  shirt,  and  a  blanket 
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OF  BIRDS  OF  THE  CRANE  RIND. 


CHAP.  I. 

OF  BIBDS  OF  TBE  CSAlfE  KIND  Iff  GENERAL. 

The  progressions  of  Nature  from  one  class  of 
beings  to  another,  are  always  by  slow  and  al- 
most impe  rceptible  degreea  She  has  peopled 
the  woods  and  the  fields  with  a  variety  of  the 
most  beautiful  birds  ;  and,  to  leave  no  part  of 
her  extensive  territories  untenanted,  she  has 
stocked  the  waters  with  its  feathered  inhabi- 
tants also  :  she  has  taken  the  same  care  in 
providing  for  the  wants  of  her  animals  in  this 
element,  as  she  has  done  with  respect  to  those 
of  the  other ;  she  has  used  as  much  precaution 
to  render  water-fowl  fit  for  swimming,  as  she 
did  in  forming  land-fowl  for  flight ;  she  has 
defended  their  feathers  with  a  natural  oil,  and 
united  their  toes  by  a  webbed  membrane  :  by 
which  contrivances  they  have  at  once  security 
and  motion.  But  between  the  classes  of  land- 
birds  that  shun  the  water,  and  of  water  fowl 
that  are  made  for  swimming  and  living  on  it, 
she  has  formed  a  very  numerous  tribe  of  birds, 
that  seem  io  partake  of  a  middle  nature;  that, 
with  divided  toes,  seemingiy  fitted  to  live  upon 
land,  are  at  the  same  time  furnished  with  ap- 
petites that  chiefly  attach  them  to  the  waters. 
These  can  properly  be  called  neither  land- 
birds  nor  water-fowl,  as  they  provide  all  their 
sustenance  from  watery  places,  and  yet  are 
unqualified  to  seek  it  in  those  depths  where  it 
is  often  found  in  greatest  plenty.* 

This  class  of  birds,  of  the  crane  kind,  are 
to  be  distinguished  from  others  rather  by  their 
appetites  than  their  conformation.  Yet  even 
in  this  respect  they  seem  to  be  sufficiently  dis- 
criminated by  nature :  as  they  are  to  live 
among  the  vraters^  yet  are  incapable  of  swim- 


*  The  Una  widen  is  now  af>pUed  to  this  detciipUon 
of  binii. 


mine  in  them,  most  of  them  have  long  legs, 
fitted  for  wading  in  shallow  waters,  or  long 
bills  proper  for  grouping  in  them. 

Every  bird  of  this  kind,  habituated  to  mar- 
shy places,  may  be  known,  if  not  by  the  length 
of  its  lees,  at  least  by  the  scaly  surface  of 
them.  Those  who  have  observed  the  legs  of 
a  snipe  or  a  woodcock,  will  easily  perceive 
my  raeanine ;  and  how  different  the  surface 
of  the  skin  mat  covers  them  is  firom  that  of  the 
pigeon  or  the  partridge.  Most  birds  of  this 
kind  also,  are  bare  of  feathers  half  way  up  the 
thigh ;  at  least,  in  all  of  them,  above  the  knee. 
— Their  long  habits  of  wading  in  the  waters, 
and  having  their  legs  continually  in  moisture, 
prevents  the  growth  of  feathers  on  those  parts ; 
so  that  there  is  a  surprising  diflerence  between 
the  legs  of  a  crane,  naked  of  feathers  almost 
up  to  the  body,  and  the  falcon,  booted  almost 
to  the  very  toes. 

The  bill  is  also  very  distinguishable  in  most 
of  this  class.  It  is,  in  general,  longer  than 
that  of  other  birds,  and  in  some  finely  fluted 
on  every  side  ;  while  at  the  point  it  is  posses* 
sed  of  extreme  sensibility,  and  furnished  with 
nerves,  for  the  better  feeling  their  food  at  the 
bottom  of  marshes,  where  it  cannot  be  seen. 
Some  birds  of  this  class  are  thus  fitted  with 
every  convenience ;  they  have  lone  legs,  for 
wading ;  long  necks,  for  stooping  ;  long  bills, 
for  searching ;  and  nervous  points,  for  feeling. 
Others  are  not  so  amply  provided  for ;  as  some 
have  long  bills,  but  legs  of  no  great  length  ; 
and  others  have  long  necks,  but  very  short 
legs.  It  is  a  rule  which  universallv  holds, 
that  wliere  the  bird's  legs  are  long,  the  neck 
is  also  long  in  proportion.  It  would  indeed 
be  an  incurable  defect  in  the  bird's  conforma- 
tion,  to  be  lifted  upon  stilts  above  its  food, 
without  being  furnished  with  an  instrument  to 
reach  it 
(      If  we  consider  the  natural  power  of  (his 
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class,  in  a  ooropantive  view,  thej  will  seem 
rather  inferior  to  those  of  every  other  tribe. 
Their  nesta  are  mare  simple  than  tfaoae  of  (h« 
tpamn  ;  Hnd  their  roethois  a!  obtaining  food 
less  ingenious  than  those  uf  the  fslron ;  (he 
pie  exceeds  tbem  in  cunning;  and  though 
tbey  have  all  the  voraciousness  of  the  poultry 
tribe,  (hey  want  Ibeir  fecundity.  None  of 
this  kind,  therefore,  have  been  taken  into 
man's  society,  or  under  his  protection ;  they 
are  neither  caged,  like  the  nigbtineale  ;  nor 
kept  tamt),  like  the  turkey  ;  but  lead  a  life  of 
precarious  liberty,  in  fens  and  marshes,  at  the 
edges  of  lakes,  and  along  (he  sea-ahore.  They 
all  live  upon  fish  or  insects,  one  or  two  only 
excepted ;  even  those  that  mre  called  mtid- 
tuckert,  such  as  the  snipe  and  the  woodcock, 
it  is  more  than  probable,  grope  the  bottom  of 
marshy  places  only  for  such  insects  as  are  de< 
posited  tliere  by  their  kind,  and  live  in  a  ver- 
micular state,  in  pools  and  plashes,  till  they 
lake  wing,  and  become  flying  insects. 

All  this  class,  therefore,  that  are  fed  upon 
insects,  their  food  being  easily  digestible,  are 
good  to  be  eaten ;  while  those  who  live  en- 
Urely  upon  fish,  abounding  in  oil,  acquire  in 
their  flesh  the  rancidity  oftheir  diet,  and  are, 
in  general,  unfit  for  our  tables.  To  laTages, 
indeed,  and  sailors  on  a  long  voyage,  every 
(bing  (hat  has  life  seems  good  to  be  eaten ; 
and  we  often  find  them  recommending 
those  animals  as  dainties,  which  tbey  them, 
selves  would  spurn  at  after  a  course  of  good 
jiving.      Nothing  is  more  common    in    ibeir 

journals  than   such    accounts   as    these 

"  This  day  we  shot  a  fox — pretty  good  eating; 
this  dav  we  shot  a  heron — pretty  good  eating ; 

and  this  day  we  killed  a  turtle" which 

they  rank  with  the  heron  and  the  fox,  as 
'  pretty  good  eating."  Their  accounts,  (here- 
fore,  of  the  flesh  of  these  birds,  are  not  to  be 
depended  upon ;  and  when  tbey  cry  up  the 
heron  or  the  stork  of  other  countries  as  luxuri- 
ous food,  we  must  always  attend  to  the  state 
of  their  appetites  who  give  the  character. 

In  treating  of  this  cUss  of  birds,  it  will  be 
best  to  observe  the  simplest  method  possible ; 
neither  (o  load  the  memory  wi(b  numerous 
distinctions,  nor  yet  confuse  the  imagination 
oy  a  total  want  of  arrangement  I  will, 
therefore,  describe  some  of  the  larger  sorts 
separately;  as,  in  a  history  of  birds,  each  of 
these  demands  peculiar  distinction.  The 
crane,  the  stork,  the  Balearic  crane,  the  he- 
ron, the  bittern,  with  some  others,  may  require 
a  separate  historv.  Some  particular  tribes 
may  next  ofifer,  tnat  may  very  naturally  be 
classed  together  ;  and  ai  for  all  the  smaller 
and  least  remarkable  sorts,  they  may  be 
grouped  into  one  general  description. 
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THE  CRANK.I 


--, *^ 

Thbrr  is  something  eitraordinsry  In  the 
different  accounts  we  have  of  this  bird's  size 
and  dimensions.  Willoughby  and  Pennant 
make  the  crane  from  five  to  six  feet  long,  from 
(be  tip  to  the  tail.  Other  accounts  say  that  it 
is  above  five  feet  high ;  and  others,  that  it  is 
as  tall  as  a  man.  From  the  many  which  I 
myself  had  seen,  I  own  this  imputed  magni- 
tude surprised  me ;  as  from  memory  I  was 
convinced  they  could  neither  be  so  long  nor 


'  Tb«  simn  Cut  rBprwaiiti  ths  CemmaH  Osiv. 
For  HimUian  Odw,  i«  PkU  XX.  if.  1.  uid  Ibr 
GiUand  Oraat,  ftg.  6.  bihb  Pltte.  Tfae  Giffamlie 
Craiu,  or,  ss  it  ii  caliBd  in  Indii,  Uu  Adjutant  (Ma 
Pliti  XX.  fig.  IS.)  is  ft  Tiiy  Urga  ipcciei,  trhicJi 
belong!  to  Ifas  stork  ganui,  meuuring,  from  tip  to  tip  of 
thi  irlogi,  nMrly  AflMn  fact  The  bill  Is  of  rut  lise, 
nairif  tiluigulu,  tnd  iliteen  inchn  nwnd  at  the  baa*. 
Tba  lagi  and  h*!/  Dw  thigbi  an  naked,  and  tha  naked 
rull  thrM  rest  in  lengUi.     Tbie  bird  ii  to  in- 


of  Bangal  l>«(on  tfae  period  of  tba  nine,  end  retiree  sa 
soon  u  Ike  dry  laann  cominencat.  Ill  upact  it  Bltfay 
end  dliguatingi  yet  it  i*  ona  of  tfae  moat  uaafu]  birdi  of 
Unia  countrlei.  In  clearing  them  of  mtkaa  and  iioilou* 
roptllei  and  inucta.  It  Moma  to  finlih  tha  work  began 
by  Iha  jackal  and  vultura — tfae  clearing  orsy  the  flesh 
of  anlmali,  and  Ihasa  blrda  ramoring  tlie  bonee,  and 
(••allowing  Iham  entire.  Tbey  loiDatimes  feed  on  Rata ; 
and  one  of  them  nIll  generally  doTour  aa  much  ai  •rould 
■aire  four  men.  On  opening  the  body  of  a  gigantic 
cnna,  a  Und-torloiie,  lea  inches  long,  and  a  large  black 
nule  cst,<rere  found  entire  irlthln  It ;  the  former  in  Um 
crai^,  and  tfae  latUr  In  tba  atomacfa.  Being  altogether 
undaunted  at  tba  algbt  oF  mankind,  thay  are  soon  ren- 
dered familiar;  and  nfaen  fiah  or  other  tooA  are  thnnni 
to  Ifaem,  they  catch  them  Tery  almhiy,  and  immediately 
swsllowtbam  nbota.  Tfaa  gigantic  craoea  are  beltaTed 
by  tbs  Indiana  la  be  animated  by  tha  aeob  tA  tba  Brah- 
mlni,  and  coniequently  (o  be  inTulneiablo.  Mr  ■*«•, 
In  attempting  to  kill  eoma  of  them  with  fall  gun,  mlBSed 
hie  ihot  eeTertl  limea,  irhicfa  &»  by-Blandeia  obearveil 
•ritfa  tha  greateat  Kliifaction,  telling  Um  liinmphantly 
that  ha  mi^t  riwot  *t  Ibem  aa  long  at  he  pleaatd,  Uu 
ha  nerrr  inMli<  be  ^le  to  kill  them. 
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50  talL    Indeed,  a  bird,  the  body  of  which  is 
not  larger  than  that  of  a  turkey -hen,  and  ac- 
knowledged on  all  hands  not  to  weigh  above 
ten  pounds,  cannot  easily  be  supposed  to  be 
almost  as  long  as  an  ostrich.     Brisson,  how- 
ever, seems  to  give  this  bird  its  real  dimen- 
sions, when  he  describes  it  as  something  less 
than  the  brown  stork,  about  three  feet  nigh, 
and  about  four  from  the  tip  to  the  tail.    Still, 
however,  the  numerous  testimonies  of  its  su- 
perior  size  are  not  to  be  totally  rejected  ;  and, 
perhaps,  that  from  which  Brisson  took  his  di- 
mensions,  was  one  of  the  smallest  of  the  kind. 
The  crane,  taking  its  dimensions  from  him, 
is  exactly  three  feet  four  inches  from  the  tip 
to  the  tail,  and  four  feet  from  the  head  to  the 
toe.     It  is  a  tall  slender  bird,  with  a  long 
neck  and  long  legs.     The  top  of  the  head  is 
covered  with  black  bristles,  and  the  back  of 
it  is  bald  and  red,  which  sufficiently  distin- 
guishes this  bird  from  the  stork,  to  which  it 
is  very  nearly  allied  in  size  and  figure.     The 
plumage  in  general ,  is  ash-coloured ;   and 
there  are  two   large  tufts   of  feathers,  that 
spring  from  the  pinion  of  each  wing.     These 
bear  a  resemblance  to  hair,  and  are  finely 
curled  at  the  ends,  which  the  bird  has  a  po^er 
of  erecting  and  depressing  at  pleasure.     Ges- 
ner  says,  that  these  feathers,  in  his  time,  used 
to  be  set  in  gold,  and  worn  as  ornaments  in 
caps. 

Such  are  the  dimensions  of  a  bird,  concern- 
ing which,  not  to  mention  modem  times,  there 
have  been  more  fables  propagated  than  of  any 
other.  It  is  a  bird  with  which  all  the  ancient 
writers  are  familiar;  and,  in  describing  it, 
they  have  not  failed  to  mix  imagination  with 
history.  From  the  policy  of  the  cranes,  they 
say,  we  are  to  look  for  an  idea  of  the  most 
perfect  republic  amongst  ourselves  ;  from  their 
tenderness  to  their  decrepit  parents,  which 
they  take  care  to  nourish,  to  cherish,  and  sup- 
port when  flying,  we  are  to  learn  lessons  of 
filial  piety  ;  but  particularly  from  their  con- 
duct  in  fighting  with  the  pigmies  of  Ethiopia, 
we  are  to  receive  our  maxims  in  the  art  of 
war.  In  early  times,  the  history  of  Nature 
fell  to  the  lot  of  poets  only,  and  certainly  none 
could  describe  it  so  well ;  but  it  is  a  part  of 
their  province  to  embellish  also;  and  when 
this  agreeable  science  was  claimed  by  a  more 
sober  class  of  people,  they  were  obliged  to 
take  the  accounts  of  things  as  they  found 
them ;  and,  in  the  present  instance,  mble  ran 
down  blended  with  truth  to  posterity. 

In  these  accounts,  therefore,  there  is  some 
foundation  of  truth ;  yet  much  more  has  been 
added  by  fancy.  The  crane  is  certainly  a 
very  social  bird,  and  they  are  seldom  seen 
alone.  Their  usual  method  of  flying  or  sit- 
ting is  in  flocks  of  fifty  or  sixty  together;  and 
while  a  part  feed,  the  rest  stand  Uke  sentinels 


upon  duty.  The  fable  of  their  supporting 
their  aged  parents,  may  have  arisen  from  their 
strict  connubial  affection ;  and  as  for  their 
fighting  with  the  pigmies,  it  may  not  be  im- 
probable but  that  they  have  boldly  withstood 
the  invasions  of  monkeys  coming  to  rob  their 
nests  ;  for  in  this  case,  as  the  crane  lives  upon 
vegetables,  it  is  not  probable  that  it  would  be 
the  first  aggressor. 

However  this  be,  the  crane  is  a  wandering, 
sociable  bird,  that  for  the  most  part,  subsists 
upon  vegetables ;  and  is  known  in  every  coun- 
try of  Europe,  except  our  own.  There  is  no 
part  of  the  world,  says  Bellonius,  where  the 
fields  are  cultivated,  that  the  crane  does  not 
come  in  with  the  husbandman  for  a  share  in 
the  harvest  As  they  are  birds  of  passage, 
they  are  seen  to  depart,  and  return  regularly 
at  those  seasons  when  their  provision  invites 
or  repels  them.  They  generally  leave  £u. 
rope  about  the  latter  end  of  autumn,  and  re- 
turn in  the  beginning  of  summer.  In  the  in. 
land  parts  of  the  continent,  they  are  seen 
crossing  the  country  in  flocks  of  fifty  or  a 
hundred,  making  from  the  northern  regions 
towards  the  south.  In  these  migrations,  how- 
ever, they  are  not  so  resolutely  bent  upon 
going  forward ,  but  that  if  a  field  of  com  oners 
in  their  way,  they  will  stop  awhile  to  regale 
upon  it :  on  such  occasions  they  do  incredible 
damage,  chiefly  in  the  night;  and  the  hus- 
bandman, who  lies  down  in  joyful  expectation, 
rises  in  the  morning  to  see  his  fields  laid  en- 
tirely  waste  by  an  enemy,  whose  march  is  too 
swift  for  his  vengeance  to  overtake. 

Our  own  country  is  free  from  their  visits  ; 
not  but  that  they  were  formerly  known  in  this 
island,  and  held  in  great  estimation,  for  the 
delicacy  of  their  flesh  ;  there  was  even  a  pe- 
nalty upon  such  as  destroyed  their  eggs ;  but, 
at  present,  they  never  go  so  far  out  of  their 
way.*  Cultivation  and  populousness  go  hand 
in  hand;  and  though  our  fields  may  offer 
them  a  greater  plenty,  yet  it  is  so  guarded 
that  the  birds  find  the  venture  greater  than 
the  enjoyment;  and  probably  we  are  much 
better  off  by  their  absence  than  their  company. 
Whatever  their  flesh  might  once  have  been, 
when,  as  Plutarch  tells  us,  cranes  were  blinded 
and  kept  in  coops,  to  be  fattened  for  the  tables 
of  the  great  in  Rome;  or,  as  they  were 
brought  up,  stuffed  with  mint  and  rue,  to  the 
tables  of  our  nobles  at  home ;  at  present,  they 
are  considered  all  over  Europe  as  wretched 
eating.  The  flesh  is  fibrous  and  dry,  requir- 
ing much  preparation  to  make  it  palatable; 
and  even  after  every  art,  it  is  fit  only  for  the 
stomachs  of  strong  and  labouring  people. 


>  They  are  still,  though  very  rarely,  to  be  teen  in  this 
country.  A  cnne  wu  killed  in  Oxfbrdahin,  in  De- 
cember, 16S0. 
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The  cold  Arctic  region  seems  to  be  this 
bird's  favourite  abode.  '^^^  con^^  down  in 
the  more  southern  [)arts  of  Europe,  rather  as 
visitants  than  inhabitants :  yet  it  is  not  well 
Icnown  in  what  manner  they  portion  out  their 
time,  to  the  different  parts  of  the  world.  The 
migrations  of  the  fieldfare  or  thrush,  are  ob- 
vious and  well  known  ;  they  go  northward  or 
southward,  in  one  simple  track ;  when  their 
food  fails  diem  here,  they  have  but  one  region 
to  go  to.  But  it  is  otherwise  with  the  crane ; 
he  changes  place,  like  a  wanderer :  he  spends 
the  autumn  in  Europe;  he  then  flies  off,  pro* 
bably  to  some  more  southern  climate,  to  en- 
joy a  part  of  the  winter ;  returns  to  Europe 
in  the  spring ;  crosses  up  to  the  north  in  sum- 
mer ;  visits  those  lakes  that  are  never  dry  ; 
and  then  comes  down  again,  to  make  depre- 
dations upon  our  cultivated  grounds,  in  au- 
tumn. Thus,  Gesner  assures  us,  that  the 
cranes  usually  begin  to  quit  Qermany,  from 
about  the  eleventh  of  September  to  the  seven, 
teentb  of  October ;  from  thence  they  are  seen 
flying  southward  by  thousands ;  and  Redi 
tells  us,  they  arrive  in  Tuscany  a  short  time 
after.  There  they  tear  up  the  fields,  newly 
sown,  for  the  grain  just  committed  to  the 
ground,  and  do  great  mischief.  It  is  to  be 
supposed,  that,  in  the  severity  of  winter,  they 
go  southward,  still  nearer  the  line.  They 
again  appear  in  the  fields  of  Pisa,  regularly 
about  the  twentieth  of  February,  to  anticipate 
the  spring. 

In  these  journeys,  it  is  amazing  to  conceive 
the  heights  to  which  they  ascend  when  they 
fly.  Their  note  is  the  loudest  of  all  other 
birds  ;  and  that  is  often  heard  in  the  clouds, 
when  the  bird  itself  is  entirely  unseen.  As  it 
is  light  for  its  size,  and  spreads  a  large  ex- 
panse of  wing,  it  is  capable  of  floating  at  the 
greatest  height,  where  the  air  is  lightest ;  and 
as  it  secures  its  safety,  and  is  entirely  out  of 
the  reach  of  man,  it  flies  in  tracts  which 
would  he  too  fatiguing  for  any  other  birds  to 
move  forward  in. 

In  these  aerial  journeys,  though  unseen 
themselves,  they  have  the  distinctest  vision  of 
every  object  below.  They  govern  and  direct 
their  flight  by  their  cries;  and  exhort  each 
other  to  proceed  or  to  descend,  when  a  fit  op- 
portunity offers  for  depredation.  Their  voice, 
as  was  observed,  is  the  loudest  of  all  the  fea- 
thered tribe ;  and  its  peculiar  clangour  arises 
from  the  very  extraordinary  length  and  con- 
tortion of  the  windpipe.  In  quadrupeds,  the 
windpipe  is  short,  and  the  glottis,  or  cartilages 
that  form  the  voice,  are  at  that  end  of  it  which 
is  next  the  mouth  ;  in  water- fowl,  the  wind, 
pipe  is  longer,  but  the  cartilages  that  form  the 
voice  are  at  the  other  end,  which  lies  down  in 
their  belly.  By  this  means  they  have  much 
louder  voices,  in  proportion  to  their  size,  than 


any  other  animal  whatever  ;  for  the  note  when 
formed  below,  is  reverberated  through  ail  the 
rings  of  the  windpipe,  till  it  reaches  the  air. 
But  the  voice  of  the  duck  or  the  eoose,  is  no- 
thing  to  be  c-ompared  to  that  of  the  crane, 
whose  windpipe  is  not  only  made  in  the  same 
manner  with  theirs,  but  is  above  twenty  times 
as  long.  Nature  seems  to  have  bestowed 
much  pains  in  lengthening  out  this  or^n. 
From  the  outside,  it  enters  through  the  flesh 
into  the  breast-bone,  which  hath  a  great  ca- 
vity within  to  receive  it.  There  being  thrice 
reflected,  it  goes  out  again  at  the  same  hole, 
and  so  turns  down  to  the  lungs,  and  thus  en. 
ters  the  body  a  second  time.  The  loud  clan- 
gorous sound  which  the  bird  is  thus  enabled 
to  produce,  is,  when  near,  almost  deafening : 
however,  it  is  particularly  serviceable  to  the 
animal  itself,  either  during  its  migrations,  or 
its  stay ;  by  it  the  flock  is  encouraged  in  their 
journeys  ;  and  if,  while  they  are  feeding, 
which  is  usually  performed  in  profound  silence, 
they  are  invaded  on  any  side,  the  bird  that 
first  perceives  the  danger  is  sure  to  sound  the 
alarm,  and  all  are  speedily  upon  the  wing. 

As  they  rise  but  heavily,  they  are  very  shy 
birds,  and  seldom  let  the  fowler  approach 
them.  Their  depredations  are  usually  made 
in  the  darkest  nights ;  at  which  time  thej 
enter  a  field  of  com,  and  trample  it  down,  as  if 
it  had  been  crossed  over  by  a  regiment  of  sol- 
diers. On  other  occasions,  they  choose  some 
extensive  solitary  marsh,  where  they  range 
themselves  all  day,  as  if  they  were  in  delibe- 
ration; and  not  having  that  grain  which  is 
most  to  their  appetites,  wade  the  marshes  for 
insects  and  other  food,  which  they  can  procure 
with  less  danger. 

Corn  is  their  favourite  food ;  but  there  is 
scarcely  any  other  that  comes  amiss  to  them. 
Redi,  who  opened  several,  found  the  stomach 
of  one  full  of  the  herb  called  dandelion;  that 
of  another  was  filled  with  beans ;  a  third  had 
a  great  quantity  of  clover  in  its  stomach : 
while  that  of  two  others  was  filled  with  earth- 
worms and  beetles  ;  in  some  he  found  lizards 
and  sea -fish ;  in  others,  snails,  grass,  and  peb- 
bles,  swallowed  perhaps  for  medicinal  pur. 
poses.  It  seems,  therefore,  that  these  birds 
are  easily  supplied ;  and  that  they  are  noxious 
to  com*fields  but  on  some  particular  occasions. 

In  general  it  is  a  peaceful  bird,  both  in  its 
own  society,  and  with  respect  to  those  of  the 
forest  Though  so  large  in  appearance,  a  little 
falcon  pursues,  and  often  disables  it  The 
method  is,  with  those  who  are  fond  of  hawk- 
ing, to  fly  several  hawks  together  against  it ; 
which  the  crane  endeavours  to  avoid,  by  fly- 
ing up  perpendicularly,  till  the  air  becomes  too 
thin  to  support  it  any  higher.  The  hawk, 
however,  still  bears  it  company  ;  and  though 
less  fitted  for  floating  in  so  thin  a  medium , 
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fct,  posaessed  of  greater  rapidity,  it  still  gains 
the  ascendancy.  They  both  often  rise  out  of 
Bight ;  but  soon  the  spectator,  who  keeps  his 
eye  fixed  above,  perceives  them,  like  two 
specks,  beginning  to  appear :  they  gather  on 
bis  eye  for  a  little  space,  and  shortly  after 
come  tambling  perpendicularly  together,  with 
great  animosity  on  the  side  of  the  hawk,  and 
a  loud  screaming  on  that  of  the  crane.  Thus 
driven  to  extremity,  and  unable  to  fly,  the 
poor  animal  throws  itself  upon  its  back,  and, 
in  that  situation,  makes  a  most  desperate  de- 
fence,  till  the  sportsman  coming  up,  generally 
puts  an  end  to  the  contest  with  its  life. 

It  was  once  the  barbarous  custom  to  breed 
up  cranes  to  be  thus  baited  ;  and  young  ones 
were  taken  from  the  nest,  to  be  trained  up  for 
this  cruel  diversion.  It  is  an  animal  easily 
tamed ;  and,  if  we  can  believe  Albertus  Mag- 
nus, has  a  particular  affection  for  man.  This 
quality,  however,  was  not  sufficient  to  guard 
it  from  being  made  the  victim  of  his  fierce 
amusements.  The  female,  which  is  easily 
distinguished  from  the  male,  by  not  being 
bald  behind  as  he  is,  never  lays  above  two 
eggs  at  a  time ;  being  like  those  of  a  goose, 
but  of  a  bluish  colour.  The  young  ones  are 
won  Ht  to  fly,  and  then  the  parents  forsake 
them  to  sliift  for  themselves ;  but,  before  this 
lime,  thejr  are  led  forth  to  the  places  where 
their  food  is  most  easily  found.  Though  yet 
unfledged,  they  run  with  sucb  swiftness  that 
a  roan  cannot  easily  overtake  them.  We  are 
told,  that  as  they  grow  old,  their  plumage  be- 
oome^  darker;  and  as  a  proof  of  their  Ion. 
gevity,  Aldrovandus  assures  us,  that  a  friend 
of  his  kept  one  tame  for  above  forty  years. 

Whatever  may  have  been  the  disposition  of 
the  great,  the  vulgar  of  every  country,  to  this 
day,  bear  the  crane  a  compassionate  regard. 
It  is  possible  the  ancient  prejudices  in  its  fa- 
vour, which  once  having  been    planted   are 
eradicated  but  slowly,  may  still  continue  to 
operate.     In  some  countries,  it  is  considered 
as  a  heinous  offence  to  kill  a  crane ;  and  though 
the  legislature   declines   to   punish,  yet   the 
people  do  not  fail  to  resent  the  injury.     The 
crane,  they,  in  some  measure,  consider  as  the 
prophet  of  the  season :  upon  its  approach  or 
delay  they  regulate  the  periods  of  their  rural 
economy.     If  their  favourite  bird  comes  early 
in  the  season,  they  expect  a  plentiful  summer; 
if  he  is  slow  in  his  visits,  they  then  prepare 
for  an  unfavourable  spring.     Whatever  wis- 
dom there  may  be  in  despising  the  prejudices 
of  the  vulgar,  there  is  but  little  in  condemning 
them.     They  have  generally  had  their  origin 
in  good  motives ;  and  it  should  never  be  our 
endeavours  to  suppress  any  tender  emotions  of 
friendship  or  pity  in  those  hard  breasts  that 
are,  in  general,  unsusceptible  of  either. 


CHAP.  III. 
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If  we  regard  the  Stork  externally  only,  wo 
shall  be  very  apt  to  confound  it  with  the  crane. 

1  lu  the  methodical  arrangameots  of  Ray  and  Brigson 
the  Storks  formed  a  distinct  genus  from  the  herons  and 
tlie  cranes,  with  which,  and  with  various  other  less 
closely  allied  groups,  they  were  united  in  the  Linnean 
system  of  classification.  Later  naturalists  hare,  how- 
ever, seen  the  necessity  of  reverting  to  the  older  method, 
and  of  again  separating  these  groups,  which  form  in  the 
arrangement  proposed  by  Mr  Vigors  two  families,  di». 
tinguished  by  well  marked  characters,  and  each  compre- 
hending several  genera  of  considerable  numerical  ex. 
tent.  The  first  of  these  families  is  the  Grudas,  which 
comprise  the  cranes,  the  trumpeter,  and  other  nearly  re- 
lated genera,  distinguished  by  the  comparative  shorUiess 
and  obtusen*»ts  of  their  bill,  and  the  slight  degree  of  pal- 
mation  exhibited  by  their  feet,  which  are  smaller  in  pro- 
portion and  consequently  better  adapted  to  the  terrestrial 
habits  of  these  birds,  as  the  bill  is  to  their  vegetable  food. 
The  second  is  the  Ardeida,  whose  produced  and  gene- 
rally pointed  bill,  and  long,  slender  and  more  deeply 
webbed  toes,  are  equally  well  suited  to  their  aquatic 
habits,  and  to  the  nature  of  the  food,  chiefly  fishes  and 
reptiles,  on  which  they  subsist.  In  the  latter  family  are 
comprehended  not  only  the  Storks  and  the  Herons,  but 
also  the  spoonbills,  the  IJ^is,  and  several  other  groups  re- 
markable as  well  for  the  singularity  of  their  forms,  as  for 
the  peculiarity  of  their  manners,  and  the  interesting  na- 
ture of  many  of  the  £icts  connected  with  their  history, 
both  as  regards  themselves  and  with  reference  to  the 
services  which  they  actually  render,  or  have  been  sup- 
posed to  render  to  mankind. 

The  distinguishing  chancters  of  the  genus  which  at 
present  engages  our  attention  consist  in  a  long  straight 
beak,  broad  at  the  base,  regularly  narrowing  to  the  point, 
opening  to  a  moderate  extent,  and  unimpressed  on  Its 
upper  surface  either  with  lateral  furrows  or  with  a  nasal 
pit;  nostrils  in  the  form  of  a  longitudinal  fissure,  situ, 
ated  near  the  base  of  the  bill  and  directed  upwards; 
tongue  extremely  short;  eyes  suri'ounded  by  a  naked 
skin ;  Wings  broad,  expan^ng  to  a  great  extent,  and 
prolonged  posteriorly  beyond  the  extremity  of  the  tail ; 
legs  reticulated  with  hexagonal  scales,  of  which  the  up- 
permost are  the  largest ;  web  between  the  two  outer  of 
the  anterior  toes  much  more  developed  than  tlutt  which 
is  found  at  the  base  of  the  inner ;  posterior  toe  on  the 
same  level  with  the  anterior  ones ;  and  claws  broad,  fiat, 
and  obtuse,  approaching  in  form  to  the  nails  of  man,  and 
scarcely  overlapping  the  extremities  of  the  toes. 

The  species  thus  characterised  are  especially  remark- 
able for  the  extent  and  regularity  of  their,  migrations, 
which  are  chiefly  determined  by  the  nature  of  their  food. 
This  consists  of  various  kinds  of  garbage,  of  worms  and 
insects,  fishes  and  i-eptiles,  and  among  the  latter  more 
particularly  of  frogst  At  the  approach  of  the  colder  sea- 
son, when  these  animals  begin  to  conceal  themselves  in 
holes,  in  order  to  pass  the  winter  in  a  state  of  torpor,  the 
storks  are  driven  by  the  failure  of  their  usual  means  of 
subsistence  to  seek  a  more  temperate  climate,  in  which 
the  same  scarcity  of  food  is  not  likely  to  be  felt;  but 
they  constantly  return  northwards  with  the  return  of 
spring.  The  most  common  and  the  most  celebrated 
among  them  is  the  fFhUe  Stork,  (see  Plate  XIX.  fig.  7.) 
which  generally  passes  its  winters  in  the  north  of  Africa, 
and  more  particularly  in  £gypt,  and  migrates  during  the 
summer  season  to  France  and  Holland,  Sweden,  Ger- 
many, Poland,  and  sometimes  even  Russia,  but  is  \try 
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It  u  of  the  Bame  size  ;  it  bas  the  same  forma- 
tion u  to  the  bill,  necL,  legs,  and  body,  ex- 
cept that  it  is  something  more  corpulent  Its 
differences  are  but  verjr  slight ;  such  as  the 
colour,  which,  in  the  crane,  is  ash  and  black, 


nnly  mat  nith  In  Englsud.  It  ii  retlw  iuga  thui 
Om  l)Uck  rtork,  muHirini  mora  tliui  thrae  fwt  from 
Ilia  sitramrtr  of  tba  bill  to  tha  tip  of  tha  ttSi,  uhI  ituKl- 
Ing  (bout  the  nma  height  from  tba  ground  to  the  top  of 
Itt  haad.  Iti  bill,  wbicli  !■  uiiuUy  of  ui  onnge  red, 
■UMnirea  from  laven  to  eight  Incbn  In  length  ;  the 
wkad  and  wrinkled  tkln  nirrounding  Iti  ejei  li  nearly 
of  the  aania  colour,  bat  geaarallf  of  a  duiliier  hue  ;  and 
ita  legi  are  alio  red.  The  greater  part  of  iti  plumage  li 
at  a  clear  white,  which  1>  bowevor  ralleied  by  the  ■trik- 
Ing  contrtft  of  tha  faathara  eorerlng  the  lower  part  of 
Um  ihoulden,  the  larger  wing-corarti,  and  the  qulll-fea' 
than,  thirty  in  number,  all  of  which  are  of  a  gleaif  black, 
with  a  flight  metallic  reflection.  When  iidU  expanded 
tha  extent  of  the  wing*  exceeda  ali  feet,  and  Id  thli 
itala  tha  eight  or  nine  primarf  quill-hathen  oder  a  Tery 
■fngalar  and  Indeed  unique  diipoiitlco,  befog  aepaialad 
firom  each  other  ao  ai  to  leaTa  a  TScanl  ^laca  between. 
The  feathen  of  the  lower  part  of  tha  neck  are  long,  pen- 
duloua,  and  painted.  There  ia  little  diatinctloa  in  taj 
of  theie  partleulua  between  tha  male  and  the  female  ; 
but  tbt  foong  have  a  browner  tinge  In  their  wingi,  and 
their  biUa  are  of  ■  duskier  red. 

Tbeae  birdi  hsTe  In  all  agea  baen  regarded  with  pe- 
culiar favour,  amounting,  In  aotne  countrle),  almoat  to 
Teneralloo,  parliy  on  account  of  tha  aervicoi  which  thej 
perform  in  the  deatnictloo  of  noiloui  anlmala,  and  In 
remoTlng  Impurltiea  from  the  surface  of  the  earth,  and 
partlfon  account  of  the  mlldneai  of  tbeir  temper,  the 
harmlemen  of  Uioir  hahlta,  and  the  moral  Tlrluei  with 
which  Imagination  haa  delighted  to  Inreit  them.  Among 
the  ancient  Bgyptiant  the  itork  was  regarded  with  a 
rererence  taferior  onlf  to  that  which,  for  eimilar  causae, 
waa  paid  to  the  sacred  Ihli,  ctnuidered,  and  with  aome 
afaow  of  reason,  ai  ooe  ol  the  tutelary  diilnities  oF  the 
land.  The  aame  feeling  la  itill  preialent  in  man]t  parts 
of  Africa  and  the  East  ;  and  bthi  In  Switierlaod  and  in 
HolUnd  something  like  supentltlrai  «eemi  to  mingle.  In 
the  minds  of  tha  common  people,  with  tha  hospitable 
kindneai  which  a  strong  cooTictlon  dI  ita  utility  dlsposaa 
tbem  to  erlnce  towards  this  hTourite  bird.  In  the  tatter 
rouutiy  more  particulaily,  the  protection  which  Is  ac- 
corded to  it  is  no  more  than  it  fairly  deaerTea  as  the  on- 
conscioQS  instrument  by  which  the  dikes  and  marahea 
■re  relicTod  from  a  large  portion  of  tba  enormous  quan- 
tity of  reptile*  engendered  by  tlie  humidity  and  fertility 
of  the  SOIL 

On  the  other  hand,  the  white  stoik  appears  to  be  In- 
fluenced by  the  mim  friendly  feelings  towarda  nan. 
Undiunayed  by  hli  presence,  it  builda  ita  iMSt  upon  the 
hoDse-top,  or  OD  the  summits  of  the  loftiest  treat  In  the 
immediate  iielghbauTheDd  of  the  moat  frequented  placaa. 
It  stalks  perfectly  at  Ita  ease  along  the  biny  elreat*  of  the 
most  crowded  town,  and  seeks  Its  food  on  the  bank*  of 
riren  or  In  fens  In  close  ticlDlly  to  his  abode.  In 
numerous  parts  of  Hollsnd  Its  nest,  built  on  the  chimney- 
lop,  remains  undistur1)ed  for  many  tucceedlng  years,  aad 
tha  owners  constantly  return  wllh  unerring  aagacltf  to 
the  well  known  spot.  The  joy  which  they  manifest  on 
again  taking  poaaeaion  of  their  deaerted  dwelling,  and 
the  attachment  which  the7  teatl^  towards  their  bene- 
Totent  hosts,  are  familiar  in  the  mouths  of  OTery  one. 
Their  aOectlHi  for  their  young  Is  one  of  the  most  remark. 
able  traits  in  their  character.  It  Is  almost supsrfluoua  to 
repeat  the  history  of  the  female  which,  at  the  cooQagre- 
tioa  of  Delft,  after  repeated  and  nnsucoetslul  attempts  to 
cmrrjofTher  young,  chose  ratliar  to  perish  with  them  In 
the  general  ruin  than  to  laaia  Ibam  to  thsir  fata:  and 


but  ill  the  stork  ia  while  and  broivn.  The 
nails  of  the  toes  of  the  stork  also  are  very  pe- 
culiar, net  being  clawed  like  those  of  other 
birds,  but  flat  like  the  nails  of  a  man. 

These,  however,  are  but  very  slight  differ- 


there  are  vauij  other  and  wail  authenticated  prooft  of  a 
similar  dtspoaitlin.  Thiy  geaarally  lay  ftiim  two  to 
four  eggs,  of  a  dingy  yellowltb  white,  rather  longer  than 
thoaa  of  the  gooee,  but  not  to  bread.  The  iiicubatiui 
lasts  fur  a  month,  the  male  sharing  In  the  task  during 
the  absence  of  the  female  In  tearrh  of  food.  When  tha 
young  birds  are  hatched,  they  are  carefully  fed  by  tbelt 
parents,  who  watch  oier  them  with  the  cloeest  uixlety. 
As  aoon  as  they  become  capable  of  flying,  the  paranta 
eierclss  them  In  It  by  degrees,  carrying  them  at  lir^ 
upon  their  own  wings,  aud  then  conducting  them  in 
short  circular  flights aniuad  theirneat.  When  inscaich 
of  ix>d,  the  stork  la  commonly  seen  In  Its  usual  attitude 
of  repose,  ttauding  upon  teie  leg,  with  Its  long  nack  besit 
backwards,  ita  head  resting  on  lis  shoulder,  and  ita  ay* 
■leadily  flied.  Ita  motions  are  slow  and  measured,  tlu 
length  of  Ita  step  oorreapondlng  with  tliat  i^  ita  legs.  In 
Sight  its  head  and  neck  are  directed  straight  fcrwarda, 
and  Ita  legs  extended  backwards  ;  an  awkward  and  ap- 
parantly  cmstrainsd  pcaltion,  but  that  which  Is  best  cal- 
culated far  enabling  It  to  cleave  the  air  with  rapidity. 
The  large  extent  ij  Its  wlngi  and  the  comparatiie  Ughl- 
nesa  of  its  body  are  also  admirably  adapted  to  the  lolly 
pitch  at  which  it  flies,  and  to  its  long  continuaDCe  upon 
the  wing.  The  itoriu  genarsliy  migrate  about  the  be- 
ginning of  August,  and  tlie  prepanllons  for  their  de- 
parture usually  occupy  aevaral  weeka,  Tbay  appear 
gradually  to  asHinble  in  one  ipot  from  the  whde  of  the 
surrounding  district  to  tbe  number  of  many  hundreds, 
making  when  they  meat  that  peculiar  clattering  with 
Iheh-  beaks,  which  appears  to  serre  them  In  the  place  ol 
voice.  As  aoon  as  their  number  It  completed,  the  entlr* 
body  mount  at  once  Into  the  air,  without  noise  or  con- 
fusion, and  are  speedily  loat  al(U  of  In  the  loftiuaa  of 
their  flight.  Their  departure  haa  nrely  beast  witnaaaed 
by  acientific  obaeneia  ;  and  many  incredible  itori**  have 
coosaquaoUy  been  told  raifiectlng  IL  They  return  to 
Europe  la  amaller  bands  In  March  and  AprIL 

Tha  Blaci  SUr*  naamble*  the  While  in  farm  and 
proportion*,  butlaaomewhatimsller  in  *is;  and  tlie  hue 


of  Ita  plumage,  as  might  be  gathered  from  the  eidtheta 
applied  to  tbe  two  birds.  Is  very  dlOerent.  But  thcia 
epithets,  if  taken  strlcUy,  an  &r  from  being  correct : 
the  White  Stork  having,  a*  we  have  «*en,  a  portion  of 
ita  plumage  black ;  and  tbe  Black  exhibiting  a  variety 
of  ahadea,  of  which,  however,  that  from  which  it  derlvaa 
ita  name  is  the  moat  predominant.  It*  biU,  like  that  of 
the  former  bird,  is  full  seven  Inches  In  length,  and  of  a 
dusky  red,  approaching  to  orange  j  as  are  also  the  lap 
and  toe*.  The  colour  of  the  naked  akin  aumuudlng 
the  eyes  ia  dull  red,  and  that  of  the  Irldes  baiel.  On 
tha  head,  nack,  upper  aurfac*  of  tha  body  and  wlnsa. 
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eiices ;  and  its  true  distinctions  are  to  be  taken 
rather  from  its  manners  than  its  form.  The 
crane  has  a  loud  piercing  voice ;  the  stork  is 
silent,  and  produces  no  other  noise  than  the 
clacking  of  its  under-chap  against  the  upper : 
the  crane  has  a  strange  convolution  of  the 
wind-pipe  through  the  breast-bone ;  the  stork's 
is  formed  in  the  usual  manner :  the  crane  fi^eds 
mostly  upon  vegetables  and  grain  ;  the  stork 
prejs  entirely  upon  frogs,  fishes,  birds,  and 
serpents :  the  crane  avoids  tavfua  and  popu- 
lous places ;  the  stork  lives  always  in  or  near 
them :  the  crane  lays  but  two  eggs ;  and  the 
stork  generally  four.  These  are  distinctions 
folly  sufficient  to  mark  the  species,  notwith- 
standing the  similitude  of  their  form. 

Storks  are  birds  of  passage,  like  the  former; 
but  it  is  hard  to  say  whence  they  come,  or 
whither  they  go.  When  they  withdraw  from 
£urope,  they  all  assemble  on  a  particular  day, 
and  never  leave  one  of  their  company  behind 
them.  They  take  their  flight  in  the  night ; 
which  is  the  reason  the  way  they  go  has  liever 
been  observed.  They  generally  return  into 
£urope  in  the  middle  of  March,  and  make 
their  nests  on  the  tops  of  chimneys  and  houses, 
as  well  as  of  high  trees.  The  females  lay 
from  two  to  four  eggs,  of  the  size  and  colour 
of  those  of  geese ;  and  the  male  and  female 

the  feathers  are  of  a  deep  ^ossy  black,  intermingled 
with  vaiying  shades  and  reflections  of  violet  and  green, 
which  becomes  more  strongly  marked  on  the  back  and 
wings.     Those  of  Ibe  whole  under  surface  from  the  bot. 
tom  of  the  neck  to  the  base  of  the  tail  are  white.     The 
tafl  itself  is  black.     The  wings  are  extremely  long,  and 
so  powerful  as  to  raise  the  bird,  in  its  flights  and  migra- 
tions, to  such  a  height  in  the  air  as  to  be  almost  invisi- 
ble to  the  human  eye.     Like  the  foregoing  species,  the 
bl&ck  stork  is  a  migntory  bird,  seeking  the  more  southern 
parts  of  Europe  during  Uie  Inclemency  of  winter.  In  the 
spring  it  advances  to  a  much  higher  latitude  than  the 
white,  visiting  even  Russia  and   Siberia,  and  passing 
over  Sweden  towards  the  north  in  considerable  num- 
bers.    But  it   seldom  comes  so  far  westward  as  the 
other,   being   almost  unknown   in    Holland,   although 
common   in   the  eastern   departments   of  France   and 
throughout  the  whole  of  Germany.     A  solitary  instance 
of   its  occurrence   in   Great  Britain  fell    under  the 
notice  of  the    late   Colonel  Montagu,  and   forms   the 
subject  of  an  interesting  paper  in  the  twelfth  volume 
of  the   Linnean    Tramactions.     The  character   of  the 
black  stork  is  in  one  respect  diametrically  opposed  to 
that  of  the  white.     Instead  of  domesticating  itself  as  it 
were  with  man,  it  shuns  his  society  and  makes  its  tem- 
poraiy  dwelling  in  the  most  secluded  spots,  frequenting 
impenetrable  morasses  or  the  banks  of  such  rivers  and 
lakes  as  are  seldom  disturbed  by  the   presence  of  in- 
truders, and   building  its  nest  on  the  summits  of  the 
loftiest  pines.     Its  food  is  exactly  similar  to  that  of  its 
more  social  fellow;  and  their  manners,  except  in  this 
peculiar  sullen ness  on  the  part  of  the  black  stork,  closely 
correspond.     It  submits  itself  with  perfect  resignation 
to  captivity,  never  using  its  powerful  bill  as  a  weapon 
of  oflence  against  its  companions.    It  appears  to  have  no 
other  voice  than  the  clattering  sound  which  it  produces 
by  the  snapping  of  its  nundibles. — ZoohguxU  Society 
Gardens, 
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sit  upon  them  by  turns.  They  are  a  month 
in  hatching ;  and  when  their  young  are  ex- 
cluded, they  are  particularly  solicitous  for 
their  safety. 

As  the  food  of  these  birds  consists,  in  a 
great  measure,  of  frogs  and  serpents,  it  is  not 
to  be  wondered  at  that  different  nations  have 
paid  them  a  particular  veneration.  The  D  utch 
are  very  solicitous  for  the  preservation  of  the 
stork  in  every  part  of  their  republic.  This 
bird  seems  to  have  taken  refuge  among  their 
towns ;  and  builds  on  the  tops  of  their  houses 
without  any  molestation.  There  it  is  seen 
resting  familiarly  in  the  streets,  and  protected 
as  well  by  the  laws  as  the  prejudices  of  the 
people.  They  have  even  got  an  opinion  that 
it  will  only  live  in  a  republic  ;  and  that  story 
of  its  filial  piety,  first  falsely  propagated  of 
the  crane,  has,  in  part,  been  ascribed  to  the 
stork.  But  it  is  not  in  republics  alone  that  the 
stork  is  seen  to  reside,  as  there  are  few  towns 
on  the  continent,  in  low  marshy  situations, 
but  have  the  stork  as  an  inmate  among  them; 
as  well  the  despotic  princes  of  Germany,  as 
the  little  republics  of  Italy.^ 

The  stork  seems  a  general  favourite  even 
among  the  moderns ;  but  with  the  ancient 
Egyptians  their  regard  was  carried  even  to 
adoration.  This  enlightened  people ,  who  wor- 
shipped  the  Deity  in  his  creatures,  paid  di- 
vine honours  to  the  ibis,  as  is  universally 
known.  It  has  been  usually  supposed  thai 
the  ancient  ibis  is  the  same  with  that  which 

1  In  Bagdad,  and  some  other  of  the  more  remote  cities 
of  Asiatic  Turkey,  the  nests  of  storks  present  a  very  re- 
markable  appearance.  The  minarSf  or  towers  of  the 
mosques,  at  Constantinople,  and  most  other  parts  of  Tur- 
key, are  iall,  round  pillars,  surmounted  by  a  very  pointed 
cone ;  but  at  Bagdad,  the  absence  of  this  cone  enables 
these  birds  to  build  their  nests  upon  the  summit ;  and  as 
the  diameter  of  the  nest  generally  corresponds  with  that 
of  the  minar,  it  appears  as  a  part  of  it,  and  a  regular  ter- 
mination to  it.  The  curious  eflect  is  not  a  little  in- 
creased by  the  appearance  of  the  bird  itself  in  the  nest, 
which  thus,  ks  part  of  the  body  and  its  long  neck  are 
seen  above  the  edge,  appears  the  crowning  object  of  the 
pillar.  The  Turks  hold  the  bird  in  more  than  even  the 
usual  esteem,  which  may  be  partly  attributed  to  its  ges- 
ticulations, which  they  suppose  to  resemble  some  of  their 
own  attitudes  of  devotion.  Their  name  for  the  stork  is 
HadjiLug-lug :  theformerword, which isthehononry title 
of  a  pilgrim,  it  owes  to  its  annual  migrations,  and  its  ap- 
parent attachment  to  their  sacred  edifices.  The  latter 
portion  of  the  denomination,  'Mug-lug,''  is  an  attempt 
to  imitate  the  noise  which  the  bird  malces.  The  regard 
of  the  Turks  is  so  far  understood  and  returned  by  the  in- 
telligent stork,  that,  in  cities  of  mixed  population,  it 
rarely  or  never  builds  its  nest  on  any  other  than  a  Tur- 
kish house.  The  Rev.  J.  Hartley,  in  his  "  Researches 
in  Greece  aud  the  Levant,"  remarks  : — "The  Greeks 
have  carried  their  antipathy  to  the  Turks  to  such  a  pitch, 
that  they  have  destroyed  all  the  stories  in  the  country. 
On  inquiring  the  reason,  I  was  informed  *  The  stork  is 
a  Turkish  bird  :  it  never  used  to  build  its  nest  on  the 
house  of  a  Greek,  but  always  on  that  of  a  Tuik  V  The 
tenderness  which  the  Turks  display  towards  the  leathered 
tribe  is  indeed  a  pleasing  trait  in  their  cliaracter.*' 
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goes  at  present  by  the  same  name ;  a  bird  of 
the  stork  kind,  of  about  the  size  of  a  curlew, 
all  over  black,  with  a  bill  yery  thick  in  the 
beginning, but  ending  in  a  point,  for  the  better 
seizing  its  prey,  which  is  caterpillars,  locusts, 
and  serpents.  But  however  useful  the  mo- 
dem ibis  may  be  in  ridding  Egypt,  where  it 
resides,  of  the  vermin  and  venomous  ani- 
mals that  infest  it;  yet  it  is  much  doubted 
whether  this  be  the  same  ibis  to  which 
the  ancients  paid  their  adoration.  Mail- 
let,  the  French  consul  at  Cairo,  observes, 
that  it  is  very  hard  to  determine  what  bird 
the  ancient  ibis  certainly  was,  because  there 
are  cranes,  storks,  hawks,  kites,  and  falcons, 
that  are  all  equally  enemies  to  serpents,  and 
devour  a  vast  number.  He  farther  adds,  that 
in  the  month  of  May,  when  the  winds  begin 
to  blow  from  the  internal  parts  of  Africa, 
there  are  several  sorts  of  birds  that  come  down 
from  Upper  Egypt,  from  whence  they  are 
driven  by  the  rains,  in  search  of  a  better 
habitation,  and  that  it  is  then  they  do  this 
country  such  signal  services.  Nor  does  the 
figure  of  this  bird,  hieroglyphically  repre- 
sented on  their  pillars,  mark  it  su£Sciently  to 
make  the  distinction.  Besides,  the  modem 
ibis  is  not  peculiar  to  Egypt,  as  it  is  to  be 
seen  but  at  certain  seasons  of  the  year ; 
whereas  we  are  informed  by  Pliny,  that  this 
bird  was  seen  no  where  else.  It  is  thought, 
therefore,  that  the  true  ibis  is  a  bird  of  the 
vulture  kind,  described  above^  and  called  by 
some  the  capon  of  Pharaoh,  which  not  only  is 
a  devQurer  of  serpents,  but  will  follow  the 
caravans  that  go  to  Mecca,  to  feed  upon  the 
oflal  of  the  animals  that  are  killed  on  the 
journey.* 

*  Perrault  fint  introduced  the  erroneous  notion  that 
the  ibis  of  tntlquity  was  a  species  of  Tantalus,  in  which 
lie  was  followed  implicitly  by  naturalists  throughout  the 
whole  of  the  last  century.  Brisson,  Buffon,  LinnsBus, 
and  Latham,  all  united  to  give  it  currency ;  and  the 
Tantalus  iUs  of  the  two  latter  authors  was  uolTersally 
regarded  as  the  sacred  bird.  Our  adventurous  country, 
mtn  Brace  was  the  first  to  throw  a  doubt  upon  the 
authenticity  of  this  determination,  and  to  point  out  the 
identity  between  the  figures  represented  on  t^e  ancient 
monuments,  the  mummies  preserved  in  the  Egyptian 
tombs,  and  a  living  bird  common  on  the  banks  of  the 
Nile  and  known  to  the  Arabs  by  the  name  of  Abou 
Hannes.  But  it  was  not  until  aner  the  return  of  the 
French  expedition  from  Egypt  that  the  question  was 
definitely  settled  by  a  careiul  anatomical  comparison  of 
the  ancient  mummies  and  recent  specimens  then  brought 
home  by  Geofiroy-Saint-Hilaire  and  Savlgny.  Prom 
the  examination  of  these  materials,  M.  Cuvier  was 
enabled  to  verify  Brace's  assertion,  and  to  restore  to 
science  a  bird  iriiich  after  having  formed  for  centuries 
the  object  of  a  nation's  adoration,  had  fallen  into  obli- 
vion, and  was  wholly  unknown  to  modem  naturalists. 
At  the  same  time  he  pointed  out  those  distinctive 
isharacters  on  which  M.  Laoepede  founded  the  genus 
ibis,  formally  established  by  M.  Cuvier  himself  in  the 
firxt  edition  of  his  Regno  Animal. 

The  ibis  genus  is  characterised  by  a  long  and  slender 


CHAP.  IV. 

OF  THS  BALBABIC  AlTD  OTHEH  FOSSIGN 

CRANES. 

Haviho  ended  the  last  chapter  with  doubts 
concerning  the  ibis,  we  shall  begin  this  with 

billy  nearly  square  at  its  base,  where  it  is  of  less  breadth 
than  the  head,  almost  strai^  for  about  one  half  of  its 
length,  and  having  the  remaining  part  gradually  curved 
downwards,  blunt  at  its  point  and  wiUiout  any  notch ; 
nostrils  situated  near  the  base  of  the  bill  at  the  com. 
mencement  of  a  groove  which  is  continued  along  each 
side  of  its  upper  suriaoe  as  iar  as  to  its  point;  the  head, 
and  sometimes  the  neck,  devoid  of  feathers  to  an  extent 
varying  in  the  difierent  races;  wings  of  moderate 
length ;  tarsi  slender ;  and  toes  webbed  at  the  base,  the 
hinder  one  placed  somewhat  above  the  level  of  the 
others  but  being  of  sufficient  length  to  rest  upon  the 
earth.  In  many  of  these  characters  we  observe  a  con. 
sidersble  deviation  ihim  those  of  the  storks  and  other 
typical  examples  of  the  family  with  which  the  ibis  is 
associated,  and  a  marked  approach  to  the  curlews. 
From  the  natural  hsbits  and  organisation  of  the  Sbis, 
confirmed  by  analogy,  and  fnrther  corroborated  by  the 
testimony  of  the  modem  Egyptians,  it  does  not  appear 
that  it  feeds  upon  reptiles.  We  must,  then,  look  ibr 
other  reasons  than  the  destraction  of  serpents,  for  the 
veneration  paid  to  the  ibis  by  the  ancient  Egyptians, 
who  admitted  it  even  into  their  temples,  and  prohibited 
the  killing  of  it,  under  pain  of  death.  In  a  country, 
where  the  people,  very  ignorant,  were  governed  only 
by  superstitious  ideas,  it  was  natural  that  fictions  should 
have  been  imagined,  to  express  with  energy  the  happy 
influences  of  that  phenomenon  which  every  year  at. 
tracts  the  ibis  into  Egypt,  and  retains  it  there.  Its 
constant  presence  at  the  epoch  of  that  inundation,  which 
annually  triumphs  over  wXl  the  sources  of  decay,  and 
assures  the  fortility  of  the  soil,  must  have  appeared  to 
the  priests  and  the  persons  at  the  head  of  government 
admirablv  calculated  to  make  a  lively  impreaskNi  on  the 
minds  of  the  people,  to  lead  them  to  suppose  super- 
natural and  secret  relations  between  the  movements  of 
the  Nile  and  the  st^oura  of  these  inoffensive  birds,  and 
to  consider  the  latter  ss  the  cause  of  efibcts  exclusively 
owing  to  the  overflow  of  the  river.  Besides  the  white 
and  black  ibis,  another  ibis,  entirely  black,  was  equally 
reverenced  in  Egypt,  and  embalmed  in  a  similar  man. 
ner.  This  one  is  more  elegant  end  slender  than  the 
other  in  its  external  fSorm,  and  its  internal  organs  are 
also  more  contracted.  M.  Savigny  has  opened  about 
twenty  individuals  of  this  species,  and  has  found  nothing 
in  their  very  narrow  gisssrd,  but  small  fluviatile  shells, 
with  some  debris  of  vegetables,  which  probably  enveloped 
the  shells  at  the  moment  in  which  they  were  swallowed, 
and  caimot  be  considered  as  properiy  constituting  any 
part  of  the  aliment  of  these  birds.  The  two  species 
have  a  powerAil  and  elevated  flight.  In  this  action 
the  neck  and  feet  are  extended  horiaontally,  and  from 
time  to  time,  the  birds,  all  together,  send  forth  deep  and 
hoarse  cries,  more  powerful  in  the  white  ibis  than  in  the 
blick.  When  these  birds  alight  on  lands  which  they 
have  newly  discovered,  they  remain  crowded  againsit 
each  other,  and  may  be  seen  for  entire  hours,  occupied 
in  searching  the  mud  with  their  bills,  advancing  dowly, 
step  by  step,  and  never  springing  with  rapidity  like  tiki 
curiews.     The  Ibis  does  not  nestle  in  Egypt. 

The  Searlei  Ihit  (see  Plate  XIX.  fig.  €1.)  is  a  native 
of  America.  These  birds  live  almost  always  in  flocks, 
and  the  old  ones  most  frequently  form  distinct  and  aepa. 
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doubts  concerning  the  Balearic  Crane.  Pliny 
has  described  a  bird  of  the  crane  kind  with  a 
topping  resembling  that  of  the  green  wood- 
pecker. This  bird  for  a  long  time  continued 
unknown,  till  we  became  acquainted  with 
the  birds  of  tropical  climates,  when  one  of  the 
crane  kind  with  a  topping  was  brought  into 
Europe,  and  described  by  Aldrovandus  as 
Pliny's  Balearic  crane.  Hence  these  birds, 
which  have  since  been  brought  from  Africa 
and  the  east  in  numbers,  have  received  the 
name  of  Balearic  cranes,  bat  without  any  just 
foundation.  The  real  Balearic  crane  of  Puny 
seems  to  be  the  lesser  ash-coloured  heron, 
with  a  topping  of  narrow  white  feathers ;  or 
perhaps  the  egret,  with  two  long  feathers  that 
fall  back  from  the  sides  of  the  head.  The 
bird  that  we  are  about  to  describe  under  the 
name  of  the  Balearic  crane,  was  unknown 
to  the  ancients,  and  the  heron  or  egret  ou^ht 
to  be  reinstated  in  their  just  tiUe  to  uat 
name. 

When  we  see  a  very  extraordinary  ani- 
mal, we  are  naturally  led  to  suppose  that 
there  most  be  something  also  remarkable  in 
its  history,  to  correspond  with  the  singularity 
of  its  figure.  But  it  often  happens  that  his- 
tory fails  on  those  occasions  where  we  most 
desire  information.  In  the  present  instance, 
in  particular,  no  bird  presents  to  the  eye  a 
more  whimsical  figure  than  this,  which  wo 
must  be  content  to  call  the  Balearic  Crane* 
It  is  pretty  nearly  of  the  shape  and  size  of 
the  ordinary  crane,  with  long  legs  and  a  long 

nte  bands.  Their  flight  is  rapid  and  sustained,  but 
the/  do  not  put  themselTes  in  motion,  eicept  in  the 
morning  and  evening,  for  the  purpose  of  seeking  their 
food,  which  consists  of  inaects,  shell  animais,  and  small 
fishei,  collected  in  the  slime  along  the  sea-coast,  or  at 
the  mouths  of  liTers.  Daring  the  greatest  heat  of  the 
daj  and  at  night,  they  remain  in  sheltered  places.  The 
broods  commence  in  January,  and  are  concluded  in 
May.  They  deposit  their  eggs,  which  are  greenish,  in 
large  tufts  of  grass,  or  on  little  piles  collected  in  the 
brush-wood.  These  ibides  are  spread  throughout  the 
warmest  countries  of  America,  and  being  not  at  all  wild 
they  are  easily  accustomed  to  li?e  in  houses.  M.  de  la 
Borde  mentions  his  having  kept  one  for  more  than  two 
years.  It  was  fed  with  bread,  raw  or  cooked  meat,  and 
iish;  bat  it  gare  the  preference  to  the  entrails  of  fish 
■od  fowl.  It  woold  frequently  occupy  itself  in  seeking 
fiar  earth-worms  around  the  house,  or  following  the 
UxNirs  of  a  negro  gardener.  In  the  evening,  this  bird 
would  retire  of  itself  into  a  poultry-house,  where  it  re- 
P«ed  in  the  midst  of  a  hundred  fowl.  It  would  perch 
on  the  highest  bar,  awake  very  early  in  the  morning,  fly 
round  the  house,  and  sometimes  proceed  to  the  sea-shore. 
It  would  attack  cato  with  great  intrepidity.  It  would 
have  lived  longer,  had  it  not  been  accidentally  killed, 
by  a  fowler,  who  mistook  it  for  a  wild  curlew,  when  it 
was  on  a  pond.  All  this  shows  the  possibility  of  rear- 
^  in  the  wmrmer  climates  of  Europe  a  bird  which, 
Moording  to  the  testimony  of  Laet,  has  already  pro« 
dueed  in  a  domestic  state,  and  may,  perhaps,  one  day 
be  tamed  to  good  account.  (For  Wood  Ibis,  see  Plate 
XIX.  fig.  I«.) 


neck ,  like  others  jf  the  kind  ;  but  the  bill  is 
shorter,  and  the  colour  of  the  feathers  of  a 
dark  greenish  gray.  The  head  and  throat 
form  the  most  striking  part  of  this  bird's 
figure.  On  the  head  is  seen,  standing  up,  a 
thick  round  crest,  made  of  bristles,  spreading 
every  way,  and  resembling  rays  standing  out 
in  different  directions.  The  longest  of  these 
rays  are  about  three  inches  and  a  half,  and 
they  are  all  topped  with  a  kind  of  black 
tassels,  which  give  them  a  beautiful  appear- 
ance. The  sides  of  the  head  and  cheeks  are 
bare,  whitish,  and  edged  with  red;  while 
underneath  the  throat  hangs  a  kind  of  bag  or 
wattle,  like  that  of  a  cock,  but  not  divided 
Into  two,  to  give  this  odd  composition  a  higher 
finishing,  the  eye  is  large  and  staring;  the 
pupil  black  and  big,  surroiuided  with  a  gold- 
coloured  iris,  that  completes  the  bird's  very 
singular  appearance. 

From  such  a  peculiar  figure,  we  might  be 
led  to  wish  for  a  minute  history  of  its  man- 
ners; but  of  these  we  can  give  but  slight 
information.  This  bird  comes  from  the  coast 
of  Africa  and  the  Cape  de  Verd  islands.  As 
it  runs,  it  stretches  out  its  wings,  and  goes 
very  swiftly,  otherwise  its  usual  motion  is 
very  slow.  In  their  domestic  state,  they  walk 
very  deliberately  among  other  poultry,  and 
suffer  themselves  to  be  approached  (at  least 
it  was  so  with  that  I  saw)  by  every  spectator. 
They  never  roost  in  houses ;  but  about  ni?ht, 
when  they  are  disposed  to  go  to  rest,  they 
search  out  some  high  wall,  on  which  they 
perch  in  the  manner  of  a  peacock.  Indeed, 
they  so  much  resemble  that  bird  in  manners 
and  disposition,  that  some  have  described 
them  by  the  name  of  the  eea  peacock:  and 
Ray  has  been  inclined  to  rank  them  in  the 
same  family.  But  though  their  voice  and 
roosting  be  similar,  their  food,  which  is  en- 
tirely upon  greens,  vegetables,  and  barley, 
seems  to  make  some  difference. 

In  this  chapter  of  foreign  birds  of  the 
crane  kind,  it  will  be  proper  to  mention  the 
Jabiru  and  the  Jabiru  Guacu,  both  natives  of 
Brazil  Of  these  great  birds  of  the  crane 
kind  we  know  but  little,  except  the  general 
outline  of  their  figure,  and  the  enormous  bills 
which  we  often  see  preserved  in  the  cabinets 
of  the  curious.  The  bill  of  the  latter  is  red, 
and  thirteen  inches  long;  the  bill  of  the  for- 
mer is  black,  and  is  found  to  be  eleven. 
Neither  of  them,  however,  are  of  a  size  pro- 
portioned to  their  immoderate  length  of  bill. 
The  jabiru  guacu  is  not  above  the  size  of  a 
common  stork,  while  the  jabiru  with  the 
smallest  bill  exceeds  the  size  of  a  swan. 
They  are  both  covered  with  white  feathers, 
except  the  head  and  neck,  that  are  naked; 
and  their  principal  difference  is  in  the  size  of 
the  body  and  the  make  of  the  bill ;  the  lower 
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cbap  of  the  jabiru  guacn  being  broad,  and 
bendine  upwards.^ 

A  bird  still  more  extraordinary  may  be 
added  to  this  class,  call  the  anhima,  and,  like 
the  two  former,  a  native  of  Brazil.  This  is 
a  water-fowl  of  the  rapacious  kind,  and  bigger 
than  a  swan.  The  head,  which  is  small  for 
the  size  of  the  body,  bears  a  black  bill,  which 
is  not  above  two  inches  long  ;  but  what  dis- 
tinguishes it  in  particular  is  a  horn  growine[ 
from  the  forehead  as  long  as  the  bill,  and 
bending  forward  like  that  of  the  fabulous  uni- 
corn  of  the  ancients.  This  horn  is  not  much 
thicker  than  a  crow-quill,  as  round  as  if  it 
were  turned  in  a  lathe,  and  of  an  ivory-colour. 
But  this  is  not  the  only  instrument  of  battle 
this  formidable  bird  carries;  it  seems  to  be 
armed  at  all  points;  for  at  the  fore-part  of 
each  wing,  at  the  second  joint,  spring  two 
straight  triangular  spurs,  about  as  thick  as 
one's  little  finger :  the  foremost  of  these  goads 
or  spurs  is  above  an  inch  long ;  the  hinder  is 
shorter,  and  both  of  a  dusky  colour.  The 
claws  also  are  long  and  sharp ;  the  colour  is 
black  and  white ;  and  they  cry  terribly  loud, 
sounding  something  like  VyhoOy  Vyhoo.  They 
are  never  found  alone,  but  always  in  pairs ; 
the  cock  and  hen  prowl  together ;  and  their 
fidelity  is  said  to  be  such,  that  when  one  dies, 
the  other  never  departs  from  the  carcase,  but 
dies  with  its  companion.  It  makes  its  nest  of 
clay,  near  the  bodies  of  trees,  upon  the  ground, 
of  the  shape  of  an  oven. 

1  The  Amttiean  Jabiru  is  described  by  Azara  under 
(he  oame  of  CoUUr  Rouge^  and  ia  called  in  Paraguay 
Aiaiai,  It  also  inhabits  Brazil,  where  it  is  named 
Jabiru  Ouacu,  and  is  found  in  some  other  parts  of 
South  America,  It  is  the  Ntpro  of  the  Hollanders,  and 
the  Twfoufim  of  the  native  tribes  of  French  Guiana. 
It  is  one  of  the  largest  and  strongest  of  shore-birds.  It 
is  mounted  on  very  high  stilts,  and  its  body  is  as  bulky 
and  more  elongated  than  that  of  the  swan.  The  sicin 
of  the  neck  is  wrinkled,  and  so  flaccid  that  it  depends 
like  the  dew-lap  of  a  cow.  This  circumstance  has  given 
rise  to  the  name  of  Jabiru,  which  in  the  language  of  the 
Guaranis  signifies  any  thing  inflated  by  the  wind.  The 
legs,  very  robust,  are  covered  with  large  scales,  and  de. 
nuded  of  feathers  for  about  the  space  ofsix  inches.  The 
jabints  constantly  inhabit  the  humid  grounds  oi  South 
America,  and  are  found  in  considerable  abundance  in 
the  inundated  savannahs  of  Guiana.  They  never  quit 
their  sojourn  but  to  rise  slowly  into  the  heights  of  the 
atmosphere,  where  they  support  themselves  for  a  very 
long  time.  These  birds  are  voracious,  and  live  only  on 
fish  and  reptiles.  They  construct,  on  lofty  trees,  with 
long  branches  carefully  interlaced,  a  spacious  nest,  in 
which  the  female  deposits  but  one  or  two  eggs.  The 
young  are  fed  with  flsh  until  they  are  strong  enough  to 
descend  from  the  nest,  and  are  defended  by  the  parents 
with  great  courage.  This  nest  is  said  to  serve  for  seve- 
ral broods.  The  jabirus  appear  to  be  less  wild  in  Guiana 
than  in  Paraguay.  Bigon  tells  us  that  in  1773  a  little 
negro  contrived,  by  merely  concealing  his  face  with  the 
branch  of  a  tree,  to  approach  a  young  one  that  had  al- 
most acquired  its  full  growth,  sufficiently  near  to  seize 
it  by  the  legs  and  catch  it.  The  flesh  of  the  old  is  hard 
and  oily :  but  that  of  the  young  is  tender,  and  tolerably 
'  mating,  i  For  Senegal  Jabirus.  see  Plate  XX.  fig.  2.) 


One  bird  more  may  be  subjoined  to  this 
class,  not  for  the  oddity  of  its  ngure,  but  the 
peculiarity  of  its  planners.  It  is  vulgarly 
called  by  our  sailors  the  buffban  bird,  and  by 
the  French  the  demoiuUe,  or  lady.  The  same 
qualities  have  procured  it  these  different  ap- 
pellations from  two  nations,  who,  on  more  oc. 
casions  than  this,  look  upon  the  same  objects 
in  very  different  lights.  The  peculiar  ges- 
tures and  contortions  of  this  bird,  the  proper 
name  of  which  is  the  Numidian  Crancf  (see 
Plate  XX.  iig.  I.)  are  extremely  singular ;  and 
the  French,  who  are  skilled  in  the  arts  of  ele- 
eant  gesticulation,  consider  all  its  motions  as 
lady-like  and  graceful.  Our  English  sail- 
ors, however,  who  have  not  entered  so  deeply 
into  the  dancing  art,  think,  that  while  thus  in 
motion,  the  bird  cuts  but  a  very  ridiculous 
figure.  It  stoops,  rises,  lifts  one  wing,  then 
another,  turns  round,  sails  forward,  then  back 
again ;  all  which  highly  diverts  our  seamen ; 
not  imagining,  perhaps,  that  all  these  contor- 
tions  are  but  the  awkward  expression,  not  of 
the  poor  animal's  pleasures,  but  its  fears. 

It  is  a  very  scarce  bird  ;  the  plumage  is  of 
a  leaden  gray  ;  but  it  is  distinguished  by  fine 
white  feathers,  consisting  of  long  fibres,  which 
fall  from  the  back  of  the  head,  about  four 
inches  long  ;  while  the  fore-part  of  the  neck  ii 
adorned  with  black  feathers,  composed  of  very 
fine,  soft,  and  long  fibres,  that  hang  down 
upon  the  stomach,  and  give  the  bird  a  very 
graceful  appearance.  The  ancients  have  des- 
cribed a  buffoon  bird ;  but  there  are  many 
reasons  to  believe  that  theirs  is  not  the  Numi- 
dian  crane.  It  comes  from  that  country  from 
whence  it  has  taken  its  name.' 


CHAP.  V. 

OF  THE  HEB019  AND  ITS  VARIETIES.' 

Birds  of  the  Crane,  the  Stork,  and  the  He- 
ron kind,  bear  a  very  strong  afiinity  to  each 

*  M.  de  Savigny,  in  his  obserTaiions  on  the  83Fstem  of 
the  birds  of  Egypt  and  Syria,  demoostrates,  with  much 
acumen,  that  the  bii^  in  question  here  is  the  Crest  of 
the  Greeks ;  and  he  also  mentions  that  it  is  the  BiUo,  or 
Orus,  or  Balearica,  and  GruM  Minor,  of  the  Latins, 
though  ornithologists  place  these  denominations  in  the 
synonymy  of  the  preceding  species.  These  birds  are 
found  in  various  parts  of  Africa  and  Asia,  in  the  inte- 
rior of  the  countries  of  the  Cape  of  Good  Hope,  but  more 
particularly  in  the  ancient  Numidia;  and  they  are  ob- 
served to  arrive  in  Egypt  at  the  epoch  of  the  inundation 
of  the  Nile.  Some  are  also  found  on  the  southern  coasts 
of  the  Blaclc  Sea,  and  the  Caspian;  but  it  is  invariably 
marshy  places  which  they  frequent.  They  feed  indilTer- 
eiitiy  on  grains,  insects,  worms,  shell-moUusca,  and  even 
small  fishes,  which  they  catch  with  great  dexterity. 
Their  cry  resembles  the  clamorous  t<»es  of  the  crane, 
but  is  much  more  feeble,  and  sharper. 

'  Cranes  are  distinguished  by  having  the  head  bald  ; 


THE  HERON. 


181 


other:  mad  their  difference!  sre  not  eaeilf  dii 
ceTDible.  Ai  for  the  cinDe  and  the  stork,  tbey 
differ  rather  in  their  nature  and  internal  confor. 
tnation,  than  in  their  external  fignre  ;  but  still 


Slwla  biTB  the  (riilti  nxmd  the  sfM  inked  i  uid  Herum 
hxn  the  luiddla  clmir  Hmtad  inUmillf .  Herons  com- 
OTchtod  the  species  kaowa  ander  the  Dimei  of  Egreta. 
BiUemg,  Cnb.eiten,  &c.  In  the  genu]  Ardet,  novr 
Umilcd  lo  the  Hemw  and  Blttenn,  the  bill  It  comlder- 
■Nf  hmger  thin  the  haid,  ihaip  tt  the  point,  Hnlght 
lerj  (llghtlf  curred,  compreeied  Imtenlly,  cleft  to  the 
nrj  bue,  end  frequentlf  umed  tt  the  edgei  with  thtr^ 
lanllcul^aia  ;  the  upper  muidlble  is  marked  an  either 
•M»h7>l0(lgltildini]  grooTe,  In  which  the  llnFU-Doatrlli 
ui  perfonted  tteu-  the  bue  of  the  bill ;  froni  the  bill  to 
tbo  tpa  Mteiidi  >  tpece  destitute  of  feitben  i  the  tinl 
■n  kog  and  CDrend  with  Urge  iciln ;  the  legs  niked 
lor  mat  dietuice  ihare  the  knae-joiDti ;  the  toea  long 
tnd  alender,  the  out«r  one  united  to  the  middle  by  « 
BienbruMua  eipuiilor,  uid  tbaportarlor  ittached  •olow 
down  u  to  lUair  of  its  reMlni  iti  wbole  length  upon  th* 
grouid ;  the  uitorln-  chwi  of  modente  length,  rilgbtlf 
riured  ud  pointed,  witfa  a  dentlculeted  dllttitfoo  oo  the 
Inner  dde  of  (bU  d' the  middle  toe;  the  posterior  daw 
ray  long,  arched,  and  pointed  ;  and  the  wlnp  long, 
wittitbe  Knt  qDltUhithen  ihorter  than  the  CwomceeHL 
ing  «MB,  which  are  the  loi^eM  of  the  lerlea.  Thnt 
nMiicted,  the  getrai  la  eitremelf  numeroaa  ;  for  M. 
Vfeilbt  italsi  it  to  be  compoaed  of  no  fewer  than  eli^tf 
ipttlit.  These  are  dittrlbuted  by  M.  Cuiier  into  ilx 
KCtioa  or  subdivEalon),  am<ng  which  the  true  herona 
an  prhidpell)' dMingnifbed  bf  the  great  length  of  their 
legi  and  oadt,  the  long  peodant  plumet  of  tba  lower 
part  el  the  nacii,  and  tho  pericctly  atraight  direction  of 


The< 


at  frequent  and  beat  knowa  (pedi 


impUe 
■  of  th 


It  la  about  three  feet  four  Inehil  in  length,  meamring 
Iraa  the  end  of  tho  antmlor  lAa  to  the  axtremlt;  of  the 
bm  I  Ima  the  IHll  to  th*  Ull  it  meuurea  nearly  thne 
feet,  of  which  tha  tail  fc^a  about  eight  inchei  ;  and 
the  tipansa  of  its  wina4ieeedi  fire  feet.  It  doei  not, 
newvrer,  weigh  more/Uian  three  poundi  and  a  half,  and 
ha  boaftncy  In  flight'ls  eonieqDontl)>  jery  conilderable. 
"Tba  general  colour  of  the  wliole  upper  nirface  of  the  bird 
ii  in  ariiy  gray  with  aomawhat  of  a  Mulsh  tinge.  Thla 
I)  deeper  on  the  back  of  ttae  head,  which  it  likewise  oma- 
owntad  with  a  dependant  crest  of  narrow  blackish  featben 
Ibret  loehea  or  more  In  length,  overahwlowlng  the  hack  of 
tba  naefc.  Tb*  upper  part  and  sides  of  the  neck  are  of  a 
''Rb>  gnf,  mnnlng  Into  the  pore  aah-colour  of  the  back, 
"id  the  bOter  pa<alng  Into  a  deeper  shade  rf  ashy  gray 
open  the  tall,  llie  wlng.co*ertt  an  nearly  of  the  same 
nHmr,  with  a  digbt  ling*  of  reddish  ;  and  the  qnlll-fea- 
Ihers  black  with  a  bluish  gka.  On  the  under  parts  the 
gnujiUolaur  ef  the  plumage  is  a  pun  white,  marked 


they  may  be  known  asander,  as  well  by  their 
colour  u  by  the  atork't  claws,  which  are  very 
pecniier,  end  more  resembling  a  man's  nails 
than  the  claws  of  a  bird.     The  heron  may  ba 


on  the  fore  part  of  the  neck  and  breaM  with  large  Itaigi- 
tudlnal  black  dropa.  The  abdomen,  upper  pait  of  Ui* 
throat,  and  logs,  are  pure  whiu.  Tho  naked  spice  be. 
tween  the  bill  and  eyes  Is  of  a  graylih  yellow  ;  the  Irli  is 
yellow;  the  bill  bluish  abore  and  yellow  beneath  ;  the 
legs,  which  are  bare  of  feathers  lor  two  or  three  Inches 
aboTO  the  kneel,  are  lomBwliit  flesh-coloured  in  iheii 
upper  part  ind  graylih  brown  below  ;  and  the  clawa 
blick.  The  middle  toe,  with  the  utdltion  of  Its  clan, 
does  not  meisure  more  than  four  Inchei ;  and  Is  ronse- 
qaently  much  shorter  than  the  tarsus,  which  exceeds  six 
inches  in  length.  Beneath  the  interior  halt  of  the  bill, 
which  Is  shout  Gfe  Inches  long,  the  skin  is  cipsble  oS 
conslderabt*  distention.  There  li  lliUa  difference  In 
the  cdoom  of  the  femilg;  but  the  young  bird  bis  do 
crest  on  the  head,  and  its  back  and  wings  are  of  a  darker 
fr»y. 

The  herons  may  be  regarded  as  birds  of  pamge ,  but 
their  stsy  and  departure  seems  eierywhere  to  be  regu- 
lated by  their  meani  of  procuring  food.  Tlrey  are  no 
where  lery  abundant,  although  tiiey  are  met  with  in 
almost  OTery  part  of  the  DOrthem  and  tamperale  regions 
of  the  <rid  continent,  and  perh^is  alsii  in  the  new.  Id 
Europe  they  migrate  as  far  northward  as  Drontbeim, 
and  are  found  eien  In  Russia  and  Poland,  but  they  an 
m«t  eommiHi  in  England,  France,  and  Holland.  They 
build  their  neats,  In  numeroua  companies,  on  lofty  trees, 
and  mart  especially  oaks.  In  the  Immediate  neighbour- 
hood of  (treama  and  ininhei.  The  nest  la  cf  large 
dimensiona,  cmstructed  externally  of  twigs,  dry  herlw, 
and  reeds,  and  lined  Interrially  with  feathers  SJid  wool. 
In  this  the  female  deposits  her  eggs,  three  or  four  In 
nnmber,  about  the  slie  of  those  of  the  common  hen,  hut 
mors  elongated,  and  of  a  greenish  brown  colour  without 
spots.  The  mile  does  not  share  In  the  tiik  of  incuba- 
tion 1  but  flies  abroad  in  search  of  food,  while  the  female 
tends  her  charge  at  home.  They  are  particularly  fond 
of  the  society  of  rsTens,  but  the  latter  often  carry  olT 
their  eggs  ;  ind  the  falcons,  wessels,  and  martens,  are 
dangerous  enemies  to  their  young.  When  the  young 
are  hatched,  both  parents  assist  in  providing  them  willi 
food  until  they  sre  ihle  to  fly,  and  bring  them  abund- 
ance of  flah  for  their  aupport.  But  aa  soon  u  tbey  be- 
come capable  of  a  continued  flight  they  ire  driven  from 
the  nest,  and  proceed  each  in  a  wpinte  direction  lo 
task  its  own  labiliUnce  whererer  It  may  be  most  plenti. 
fiiUy  proeored.  The  old  birds  quit  their  nesti  aboutthe 
middle  of  August,  and  wander  from  stream  to  itresm, 
and  from  lake  lo  lake,  forming  tbemselies  Intogradutlly 
Increasing  bands  ai  the  colder  season  spproaclies.  To- 
wards the  beginning  of  September  they  are  often  met 
with  in  companies  of  from  twenty  lo  thirty  In  a  spot ; 
but  as  soon  as  the  froat  sets  in,  they  begin  their  mlgra. 
tion  to  the  southward,  taking  their  flight  by  moonlight, 
like  ttie  cnnes,  but  not  with  the  same  order  and  regu- 
larity, Tbey  r«tum  about  the  latter  end  of  March,  when 
the  sereri^  of  the  season  is  no  longer  to  be  dreaded. 
Some  few,  boweTer,  remain  throughout  the  winter,  espe- 
cially when  the  weather  Is  nrlible,  and  are  occasion- 
ally seen.  In  company  itilb  tfae  wild  ducks,  at  the  com- 
mencement of  a  sudden  thaw.  Tbey  usually  disappear 
with  the  return  of  froit.  Their  food  consists  principally, 
like  that  of  most  of  th*  bird*  of  tlie  wading  order,  of  freib- 
water  fiahes,  but  more  particularly  of  the  young  fry  of 
arp  and  trout.  In  porsalt  of  these  they  wide  gently 
Into  the  water,  where  the  fiib  abound,  and  stand  in  it 
op  to  their  knees,  (or  ralher  lo  their  knee,  for  tbey  reit 
only  on  one  foot,)  with  thelrheadi  drawn  In  by  the  fold- 
ing <^  their  long  necks  upon  the  breast,  quietly  watching 
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disdngoished  from  both,  as  well  by  its  size, 
which  is  much  less,  as  bjr  its  bill,  which  in 
proportion  is  much  longer;  bat  particularly 
by  the  middle  claw  on  each  foot,  which  is 
toothed  like  a  saw,  for  the  better  seizing  and 
holding  its  slippery  prey.  Should  other 
marks  fail,  however,  there  is  anatomical  dis- 
tinction, in  which  herons  differ  from  all  other 
birds;  which  is,  that  they  have  but  one 
coecum,  and  all  other  birds  have  two. 

Of  this  tribe,  Brisson  has  enumerated  not 
less  than  forty-seven  sorts,  ail  differing  in 
their  size,  figure,  and  plumage;  and  with  ta- 
lents adapted  to  their  place  of  residence,  or 

the  appratck  of  their  prey.  It  has  beeo  remirked,  not 
merely  by  the  vulgv,  but  by  obsenrera  desenriog  of  im- 
plicit confidence,  th»t  the  fish  genenlly  iwann  around 
them  in  lufileient  nnmben  to  afford  them  a  plentiful  aup. 
ply ;  and  this  has  been  commooly  accounted  for  on  the 
iuppofition  that  their  legs  communicate  a  peculiar  odour 
to  the  water,  which  entices  the  fish  to  their  destruction. 
But  M.  Bechtein,  who  Touches  for  the  fact  as  one  which 
be  had  seen  innumerable  times,  suspects  that  the  source 
of  attraction  is  in  the  excrements  of  the  bird,  which  it 
lets  iall  into  the  water,  and  which  the  fish,  as  is  proved 
by  experiment,  devour  with  the  utmost  avidity.  The 
time  of  fishing  is  usually  before  sunrise  or  after  sunset 
They  generally  swallow  their  prey  entire,  and  many 
stories  are  current  of  eels  escaping  alive  through  their 
intestines,  and  being  a  second  time  devmured  by  the 
voracious  birds.  Besides  fishes,  frogs  form  a  consider- 
able portion  of  their  food,  and  in  winter  they  are  fre- 
quently compelled  to  content  themselves  with  snails 
and  worms,  or,  according  to  M.  de  Saleme,  even  with 
the  duck- weed  that  floats  upon  the  stagnant  waters. 
At  such  times  they  occasionally  become  so  emaciated 
as  to  appear  to  consist  of  little  else  than  feathers  and 
bones. 

Herons  are  taken  in  various  ways.  Sometimes  they 
are  shot  while  fishing,  or  sweeping  leisurely  along  the 
banks;  but  they  are  so  shy  that  the  sportsman  can  rare- 
ly get  within  gunshot  of  them.  Occasionally  a  living 
fish  is  attached  to  a  hook  at  the  end  of  a  line,  and  left 
to  swim  in  the  watera  which  they  are  known  to  fre- 
quent; and  they  are  thus  caught  as  it  were  by  angling. 
When  falconry  was  in  fashion,  hawking  at  the  heron 
was  regarded  as  the  most  noble  of  its  branches;  the 
powerful  wings  of  the  heron,  unequalled  by  any  bird  of 
its  size,  enabling  it  to  mount  in  the  air  to  an  almost  in- 
credible height,  and  thus  to  put  the  powers  of  the  falcon 
to  their  proof.  For  this  purpose  it  was  customary  to  es- 
tablish  the  herons  in  a  proper  situation,  to  which  they 
were  attached  by  precautions  taken  for  providing  them 
with  necessaries.  These  heronries,  as  they  were  called, 
hare  now  become  extremely  rare  ;  but  one  of  them  may 
still  be  seen  at  DidlingUm  in  Norfolk,  the  seat  of  Colo- 
nel Wilson. 

The  heron,  when  taken  young,  readily  becomes  habi- 
tuated to  eaptivity  ;  but  the  old  birds  generally  refuse 
all  sustenance,  and  perish  of  inanition.  In  former  days, 
when  it  was  necessary  to  procure  such  for  the  training 
of  the  hawks,  it  was  usual,  sccording  to  Sir  J.  Sebright, 
"to  cram  them  with  food,  and  to  tie  a  piece  of  mat 
round  their  necks  to  prevent  them  from  throwing  it  up 
again."  Sometimes,  however,  the  old  birds  have  been 
known  to  become  tame  and  even  domesticated  ;  and  the 
same  distinguished  authority  to  whom  we  have  just  re- 
ferred, mentions  an  instance  that  occurred  within  his 
own  knowledge,  in  which,  after  recourM  had  been  had 
to  the  operation  of  cramming  and  tying  down  the  food, 
the  bird  "  became  so  tame  as  to  follow  its  master  on  the 


their  peculiar  pursuits.  But,  how  various  so. 
ever  the  heron  kind  may  be  in  their  colours 
or  their  bills,  they  all  seem  possessed  of  the 
same  manners,  and  have  but  one  character  of 
cowardice,  rapacity,  and  indolence,  yet  insa- 
tiable hunger.  Other  birds  are  found  to  grow 
fat  by  an  abundant  supply  of  food ;  but  these, 
though  excessivelv  destructive  and  voracious, 
are  ever  found  to  have  lean  and  carrion  bodies, 
as  if  not  even  plenty  were  sufficient  for  their 
support. 

The  common  heron  is  remarkably  light,  in 
proportion  to  its  bulk,  scarcely  weigning  three 
pounds  and  a  half,  yet  it  expands  a  breadth 


wing  to  the  distance  of  some  miles,  to  come  Into  the 
house  when  called,  and  to  take  food  from  the  hand." 

The  Nipkt  Heron,  so  called  from  the  hoarM  croaking 
which  it  uttera  during  the  night,  is  about  twenty  indies 
in  length.  The  bill  is  three  inches  and  three  quarters 
long,  dightly  arched,  strong,  and  black,  inclining  to  yel- 
low at  the  base  ;  the  skin  from  the  beak  round  the  eyes 
is  bare,  and  of  a  greenish  colour;  irides  yellow.  A 
white  line  is  extended  from  the  beak  over  each  eye ;  a 
black  patch,  glosMd  with  green,  covers  the  crown  of  the 
head  and  nape  of  the  neck,  from  which  thrse  long  nar. 
row  white  feathen,  tipped  with  brown,  hang  looae  and 
waving ;  the  hinder  part  of  the  neck,  coverts  of  the 
wings,  the  sides  and  tail,  are  ash-cdloured ;  throat  white  ; 
fore  part  of  the  nerk,  breast,  and  belly,  yellowish  white 
or  buff;  the  back  black;  the  legs  a  greenish  yellow. 
The  female  is  nearly  of  the  same  size  as  the  male ;  but 
she  difiers  considentbly  in  her  plumage,  which  is  less 
bright  and  distinct,  being  more  Uended  with  clay  or 
dirty  white,  brown,  gray,  and  rusty  ash^colour ;  and  she 
has  not  the  delicate  plumes  that  flow  from  the  head  ct 
the  male.  The  night-heron  frequents  the  sea-ahores, 
rivers,  and  inland  roarriies;  and  lives  upon  insects, 
slugs,  frogs,  reptiles,  and  fish.  It  remains  concealetl 
during  the  day,  and  does  not  roam  abroad  until  the  ap. 
proach  of  night,  when  it  is  heard  and  known  by  its  harsh, 
rough,  and  disagreeable  cry,  which  is  by  some  compared 
to  the  noise  made  by  a  person  straining  to  vomit.  Some 
ornithologists  affirm,  that  the  female  builds  her  nest  in 
trees ;  othera,  that  she  builds  it  on  rocky  difii  ;  probably 
both  accounts  are  right.  She  lays  three  or  four  white 
eggs. 

Crutid  Purple  /forofi.— It  inhabits  Asia,  and  is  two 
feet  ten  inches  in  length.  The  bill  Is  brown,  tipt  with 
dusky  brown,  and  is  yellowish  beneath ;  the  crest  is  of  a 
black  colour  ;  the  orbits  naked  and  yellowish ;  from  the 
angle  of  the  mouth  to  the  hind  head  it  has  a  Uack  streak ; 
the  chin  is  white ;  upper  half  of  the  neck  rufous,  with 
three  longitudinal  black  lines;  the  rest  dive  behind, 
and  rufous  at  the  sides,  and  reddish  on  the  fbre-part ; 
the  feathera  are  long,  narrow,  each  marked  with  a  black 
spot ;  a  black  band  passes  from  the  middle  of  the  breast 
to  the  vent ;  the  lower  tail  -coverts  are  white,  mixed 
with  rafous  and  tipt  with  black ;  angles  of  the  wings 
rufous ;  the  quill  feathers  dusky ;  and  the  legs  greenish; 
hind-head  black ;  the  crest  pendant,  consisting  of  two 
long  feathera ;  the  body  is  of  an  dive  colour,  and  be- 
neath it  Is  purplish. 

The  smdler  herons  with  shorter  feet  have  been  called 
Crab-eaiere,  The  EgreU  are  herons,  whose  plumus  on 
the  lower  part  of  the  back  are,  at  a  certain  period,  Ung 
and  attenuated.  These  plumes  were  formerly  used  to 
decorate  the  helmets  of  warrion ;  they  are  now  applied 
to  a  gentler  and  better  purpose,  in  ornamenting  tbe 
head-dresses  of  the  European  ladies,  and  the  turbans  of 
the  Persians  and  Turin.  Hie  Littlb  Eorbt  {WgnU- 
goTMeUu)  it  figoied  in  coloured  Plate  LXL  fig.  i. 
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of  wing,  which  is  fiy&  feet  from  tip  to  tip.  Its 
bill  is  very  long,  being  five  inches  from  the 
point  to  the  base ;  its  claws  are  long,  sharp, 
and  the  middlemost  toothed  like  a  saw.  Yet, 
thiu  armed  as  it  appears  for  war,  it  is  indo- 
lent  and  cowardly,  and  even  flies  at  the  ap- 
proach of  a  sparrow-hawk.  It  was  once  the 
amusement  of  the  great  to  pursue  this  timor- 
ous creature  with  the  folcon :  and  heron-hawk- 
ing was  so  favourite  a  diversion  among  our 
ancestors,  that  laws  were  enacted  for  the  pre- 
servation of  the  species ;  and  the  person  who 
destroyed  their  eggs  was  liable  to  a  penalty 
of  twenty  shillings  for  each  ofience. 

At  present,  however,  the  defects  of  the  ill- 
judged  policy  of  our  ancestors,  is  felt  by  their 
posterity ;  for,  as  the  amusement  of  hawking 
has  given  place  to  the  more  useful  method  of 
stocking  fish-ponds,  the  heron  is  now  become 
a  most  formidable  enemy.  Of  all  other  birds, 
this  commits  the  greatest  devastation  in  fresh 
waters ;  and  there  is  scarce  a  fish,  though 
never  so  large,  that  he  will  not  strike  at  and 
wound,  though  unable  to  carry  it  away.  But 
the  smaller  fry  are  his  chief  subsistence ;  these, 
pursued  by  their  larger  fellows  of  the  deep, 
are  obliged  to  take  refuge  in  shallow  waters, 
where  they  find  the  heron  a  still  more  formid- 
able enemy.  His  method  is  to  wade  as  far  as 
he  can  go  into  the  water,  and  there  patiently 
wait  the  approach  of  his  prey,  which,  when  it 
comes  within  sight,  he  darts  upon  with  inevit- 
able aim.  In  this  manner  he  is  found  to  des- 
troy more  in  a  week  than  an  otter  in  three 
months.  "  I  have  seen  a  heron,"  says  Wil- 
longhby,  '*  that  had  been  shot,  that  had  seven- 
teen carps  in  its  belly  at  once,  which  he  will 
digest  in  six  or  seven  hours,  and  then  to  fish- 
ing again.  I  have  seen  a  carp,"  continues 
he,  "  taken  out  of  a  heron's  belly,  nine  inches 
and  a  half  long.  Several  gentlemen  who 
kept  tame  herons,  to  try  what  quantity  one  of 
them  would  eat  in  a  day,  have  put  several 
smaller  roach  and  dace  in  a  tub ;  and  they  have 
found  him  eat  fifty  in  a  day,  one  day  with 
another.  In  this  manner  a  single  heron  will 
destroy  fifteen  thousand  carp  in  half  a  year." 

So  great  are  the  digestive  powers  of  this 
fresh- water  tyrant,  and  so  detrimental  to  those 
who  stock  ponds  with  fish.  In  general,  he  is 
seen  taking  his  gloomy  stand  by  the  lake's 
side,  as  if  meditating  mischief,  motionless, 
and  gorgred  with  plunder.  His  usual  attitude 
on  this  occasion  is  to  sink  his  long  neck  be- 
tween his  shoulders,  and  keep  his  head  turned 
on  one  side,  as  if  eyeing  the  pool  more  in- 
tently. When  the  call  of  hunger  returns,  the 
toil  of  an  hour  or  two  is  generally  sufficient 
to  fill  his  capacious  stomach  ;  and  he  retires 
long  before  night  to  his  retreat  in  the  woods. 
Barly  in  the  morning,  however,  he  is  seen 
assiduous  at  his  usual  occupation. 


But,  though  in  seasons  of  fine  weather  the 
heron  can  always  find  a  plentiful  supply  ;  in 
cold  or  stormy  seasons,  his  prey  is  no  longer 
within  reach  :  the  fish  that  before  came  into 
the  shallow  water,  now  keep  in  the  deep  ;  as 
they  find  it  to  be  the  warmest  situation.  Frogs 
and  lizards  also  seldom  venture  from  their 
lurking  places ;  and  the  heron  is  obliged  to 
support  himself  upon  his  long  habits  of  pa- 
tience, and  even  to  take  up  with  the  weeds 
that  grow  upon  the  water.  At  those  times  he 
contracts  a  consumptive  disposition,  which 
succeeding  plenty  is  not  able  to  remove ;  so 
that  the  meagre  glutton  spends  his  time  be- 
tween want  and  riot,  and  feels  alternately  the 
extremes  of  famine  and  excess.  Hence,  not- 
withstanding the  care  with  which  he  takes 
his  prey,  ana  the  amazing  quantity  he  devours, 
the  heron  is  always  lean  and  emaciated  ;  and 
though  his  crop  be  usually  found  full,  yet  his 
flesh  is  scarcely  suflicient  to  cover  the  bones. 

The  heron  usually  takes  his  prey  by  wading 
into  the  water ;  yet  it  must  not  be  supposed 
that  he  does  not  also  take  it  upon  the  wing. 
In  fact,  much  of  his  fishing  is  performed  in 
this  manner  ;  but  he  never  hovers  over  deep 
waters,  as  there  his  prey  is  enabled  to  escape 
him  by  sinking  to  the  bottom.  In  shallow 
places  he  darts  with  more  certainty;  for 
though  the  fish  at  sight  of  its  enemy  instantly 
descends,  yet  the  heron,  with  his  long  bill  and 
legs,  instantly  pins  it  to  the  bottom,  and  thus 
seizes  it  securely.  In  this  manner,  after  hav- 
ing  been  seen  with  his  long  neck  for  above  a 
minute  under  water,  he  rises  upon  the  wing, 
with  a  trout  or  an  eel  struggling  in  his  bill  to 
get  free.  The  greedy  bird,  however,  flies  to 
the  shore,  scarcely  gives  it  time  to  expire,  but 
swallows  it  whole,  and  then  returns  to  fishing 
as  before. 

As  this  bird  does  incredible  mischief  to 
ponds  newly  stocked,  Willoughby  has  given 
a  receipt  for  taking  him. — **  Having  found  his 
haunt,  get  three  or  four  small  roach  or  dace, 
and  having  provided  a  strong  hook  with  a 
wire  to  it,  this  is  drawn  just  within-side  the 
skin  of  the  fish,  beginning  without-side  the 
gills,  and  running  it  to  the  tail,  by  which  the 
fish  will  not  be  killed,  but  continue  for  five 
or  six  days  alive.  Then  having  a  strong  line 
made  of  silk  and  wire,  about  two  yards  and 
a  half  lonf,  it  is  tied  to  a  stone  at  one  end, 
the  fish  with  the  hook  being  suffered  to  swim 
about  at  the  other.  This  being  properly  dis- 
posed in  shallow  water,  the  heron  will  seize 
upon  the  fish  to  its  own  destruction.  From 
this  method  we  may  learn,  that  the  fish  roust 
be  alive,  otherwise  the  heron  will  not  touch 
them,  and  that  this  bird,  as  well  as  all  those 
that  feed  upon  fish,  must  be  its  own  caterer  ; 
for  they  will  not  prey  upon  such  as  die  naiu- 
rally,  or  are  killed  by  others  before  them." 
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Though  this  bird  lives  chiefly  among  pools 
aod  marshes,  yet  its  nest  is  built  on  the  tops 
of  the  highest  trees,  and  sometimes  on  cliffs 
hanging  over  the  sea.  They  are  never  iu 
flocks  when  they  fish,  committing  their  depre- 
dations in  solitude  and  silence  ;  but  in  mak- 
ing their  nests  they  love  each  other's  society; 
and  they  are  seen,  like  rooks,  building  in 
company  with  flocks  of  their  kind.  Their 
nests  are  made  of  sticks,  and  lined  with  wool ; 
and  the  female  lays  four  large  eggs  of  a  pale 
green  colour.  The  observable  indolence  of 
their  nature,  however,  is  not  less  seen  in  their 
nestling  than  in  their  habits  of  depredation. 
Nothing  is  more  certain,  and  I  have  seen  it 
a  hundred  times,  than  that  they  will  not  be 
at  the  trouble  of  building  a  nest,  when  they 
can  get  one  made  by  the  rook,  or  deserted  by 
the  owl,  already  provided  for  them.  This 
they  usually  enlarge  and  line  within,  driving 
off  the  original  possessors,  should  they  happen 
to  renew  their  fruitless  claims. 

The  French  seem  to  have  availed  them- 
selves of  the  indolence  of  this  bird  in  making 
its  nest ;  and  they  actually  provide  a  place 
with,  materials  fitted  for  their  nestling,  which 
they  call  heronries-  The  heron,  which  with 
us  is  totally  unfit  for  the  table,  is  more  sought 
for  in  France,  where  the  flesh  of  the  young 
ones  is  in  particular  estimation.  To  obtain 
this  the  natives  raise  up  high  sheds  along 
some  fishy  stream  ;  and  furnishing  them  with 
materials  for  the  herons  to  nestle  with,  these 
birds  build  and  breed  there  in  great  abun- 
dance. As  soon  as  the  young  ones  are  sup. 
posed  to  be  fit,  the  owner  of  the  heronry 
comes,  as  we  do  into  a  pigeon- house,  and  car- 
ries off  such  as  are  proper  for  eating ;  and 
these  are  sold  for  a  very  good  price  to  the 
neighbouring  gentry.  **  These  are  a  delicacy 
which,"  as  my  author  says,  **  the  French  are 
very  fond  of,  but  which  strangers  have  not  yet 
been  taught  to  relish  as  they  ought"  Never- 
theless, it  was  formerly  much  esteemed  as 
food  in  England,  and  made  a  favourite  dish 
at  great  tables.  It  was  then  said  that  the  flesh 
of  a  heron  was  a  dish  for  a  king  ;  at  present 
nothing  about  the  house  will  touch  it  but  a  cat. 
With  us,  therefore,  as  the  heron,  both  old 
and  young,  is  thought  detestable  eating,  we 
seldom  trouble  these  animals  in  their  heights, 
which  are  for  the  most  part  suflBciently  inac- 
cessible. Their  nests  are  often  found  in  great 
numbers  in  the  middle  of  large  forests,  and  in 
some  groves  nearer  home,  where  the  owners 
have  a  predilection  for  the  bird,  and  do  not 
choose  to  drive  it  from  its  accustomed  habita- 
tions. It  is  certain  that  by  their  cries,  their 
expansive  wings,  their  bulk,  and  wavy  motion, 
they  add  no  small  solemnity  to  the  forest,  and 
give  a  pleasing  variety  to  a  finished  improve- 
ment 


When  the  young  are  excluded,  as  they  are 
numerous,  voracious,  and  importunate,  the  old 
ones  are  for  ever  upon  the  wing  to  provide 
them  with  abundance.  The  quantity  of  fish 
they  take  upon  this  occasion  is  amazing,  and 
their  size  is  not  less  to  be  wondered  at  I  re- 
member a  heron's  nest  that  was  built  near  a 
school-house ;  the  boys,  with  their  usual  ap- 
petite for  mischief,  climbed  up,  took  down  the 
young  ones,  sewed  up  their  vents,  and  laid 
them  in  the  nest  as  before.  The  pain  the 
poor  little  animals  felt  from  the  operation  in- 
creased their  cries  ;  and  this  but  served  to  in. 
crease  the  diligence  of  the  old  ones  in  enlar- 
ging their  supply.  Thus  they  heaped  the 
nest  with  various  sorts  of  fish,  and  the  best  of 
their  kind ;  and  as  their  young  screamed,  they 
flew  off  for  more.  The  boys  gathered  up  the 
fish,  which  the  young  ones  were  incapable  of 
eating,  till  the  old  ones  at  last  quitted  their 
nest ;  and  gave  up  their  brood,  whose  appetites 
they  found  it  impossible  to  satisfy. 

The  heron  is  said  to  be  a  very  long-lived 
bird ;  by  Mr  Keysler's  account,  it  may  ex- 
ceed sixty  years  ;  and  by  a  recent  instance  of 
one  that  was  taken  in  Holland,  by  a  hawk 
belonging  to  the  Stadtholder,  its  longevity  is 
again  confirmed,  the  bird  having  a  silver  plate 
fastened  to  one  leg,  with  an  inscription,  im- 
porting that  it  had  been  struck  by  the  elector 
of  Cologne's  hawks  thirty-five  years  before. 


CHAP.  VI. 


OF  THE  BITTERN,  OB  MI&E-DRT3V. 
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Those  who  have  walked  in  an  evening  by 
the  sedgy  sides  of  unfrequented  rivers,  must 
remember  a  variety  of  notes  from  different 
water-fowl :  the  loud  scream  of  the  wild-goose, 
the  croaking  of  the  mallard,  the  whining  of 
the  lapwing,  and  the  tremulous  neighing  of 
the  jack-snipe.  But  of  all  those  sounds,  there 
is  none  so  dismally  hollow  as  the  booming  of 
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tbe  bittern.  It  is  impossible  for  words  to  give 
those  who  have  not  beard  tbis  evening-call  an 
adequate  idea  of  its  solemnity.  It  is  like  tbe 
interrupted  bellowing  of  a  bull,  but  bollower, 
and  louder,  and  is  beard  at  a  mile's  distance, 
as  if  issuing  from  some  formidable  being  that 
resided  at  the  bottom  of  the  waters. 

The  bird,  however,  that  produces  this  ter- 
rifying sound,  is  not  so  big  as  a  heron,  with  a 
weaker  bill,  not  above  four  inches  long.  It 
differs  from  the  heron  chiefly  in  its  colour, 
which  is  in  general  of  a  paleish  yellow,  spotted 
and  barred  with  black.  Its  windpipe  is  fitted 
to  produce  the  sound  for  which  it  is  remark, 
able ;  the  lower  part  of  it  dividing  into  the 
lungs,  is  supplied  with  a  thin  loose  membrane, 
that  can  be  filled  with  a  large  body  of  air,  and 
exploded  at  pleasure.  These  bellowing  ex- 
plosions are  chiefly  heard  from  the  beginning 
of  spring  to  the  end  of  autumn  ;  and  however 
awful  they  may  seem  to  us,  are  the  calls  to 
courtship,  or  of  connubial  felicity. 

From  the  loudness  and  solemnity  of  the 
note,  many  have  been  led  to  suppose,  that  the 
bird  made  use  of  external  instruments  to  pro- 
duce it,  and  that  so  small  a  body  could  never 
eject  such  a  quantity  of  tone.  The  common 
people  are  of  opinion,  that  it  thrusts  its  bill 
into  a  reed,  that  serves  as  a  pipe  for  swelling 
the  note  above  its  natural  pitch ;  while  others, 
and  in  this  number  we  find  Thomson  the  poet, 
imagine  that  the  bittern  puts  its  head  under 
water,  and  then  violently  blowing  produces  its 
boomings.  The  fact  is,  that  the  bird  is  suffi- 
ciently provided  by  nature  for  this  call ;  and 
it  is  often  heard  where  there  are  neither  reeds 
nor  waters  to  assist  its  sonorous  invitations. 

It  hides  in  the  sedges  by  day,  and  begins 
its  call  in  the  evening,  booming  six  or  eight 
times,  and  then  discontinuing  for  ten  or  twenty 
minutes,  to  renew  the  same  sound.  This  is 
a  call  it  never  gives  but  when  undisturbed, 
and  at  liberty.  When  its  retreats  among  the 
sedges  are  invaded,  when  it  dreads  or  expects 
the  approach  of  an  enemy,  it  is  then  perfectly 
silent  This  call  it  has  never  been  heard  to 
utter  when  taken  or  brought  up  in  domestic 
captivity  ;  it  continues  under  the  control  of 
man  a  mute  forlorn  bird,  equally  incapable  of 
attachment  or  instruction.  But  though  its 
boomings  are  always  performed  in  solitude,  it 
lias  a  scream  which  is  generally  heard  upon 
the  seizing  its  prey,  and  which  is  sometimes 
extorted  by  fear. 

This  bird,  though  of  the  heron  kind,  is  yet 
neither  so  destructive  nor  so  voracious.  It  is 
a  retired  timorous  animal,  concealing  itself  in 
the  midst  of  reeds  and  marshy  places,  and 
living  upon  frogs,  insects,  and  vegetables; 
and  though  so  nearly  resembling  the  heron  in 
'^gure,  yet  differing  much  in  manners  and  ap. 
petites.     As  the  heron  builds  on  the  tops  of 
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the  highest  trees,  the  bittern  lays  its  nest  in  a 
sedgy  margin,  or  amidst  a  tuft  of  rushes. 
The  heron  builds  with  sticks  and  wool;  the 
bittern  composes  its  simpler  habitation  of 
sedges,  the  leaves  of  water-plants,  and  dry 
rushes.  The  heron  lays  four  eggs  ;  the  bittern 
generally  seven  or  eight,  of  an  ash-green 
colour.  The  heron  feeds  its  young  for  many 
days ;  the  bittern  in  three  days  leads  its  little 
ones  to  their  food.  In  short,  the  heron  is  lean 
and  cadaverous,  subsisting  chiefly  upon  ani- 
mal  food ;  the  bittern  is  plump  and  fleshy,  as 
it  feeds  upon  vegetables,  when  more  nourish, 
ing  food  is  wanting. 

It  cannot  be,  therefore,  from  its  voracious 
appetites,  but  its  hollow  boom,  that  the 
bittern  is  held  in  such  detestation  by  the 
vulgar.  I  remember,  in  the  place  where  I 
was  a  bov,  with  what  terror  this  bird's  note 
affected  the  whole  village ;  they  considered  it 
as  the  presage  of  some  sad  event ;  and  gene- 
rally found  or  made  one  to  succeed  it.  I  do 
not  speak  ludicrously  ;  but  if  any  person  in 
the  neighbourhood  died,  they  supposed  it  could 
not  be  otherwise,  for  the  night-raven  had  fore- 
told it;  but  if  no  body  happened  to  die,  the 
death  of  a  cow  or  a  sheep  gave  completion  to 
the  prophecy. 

Whatever  terror  it  may  inspire  among  the 
simple.  Us  flesh  is  greatly  esteemed  among 
the  luxurious.  For  this  reason,  it  is  as  eager- 
ly sought  after  by  the  fowler,  as  it  is  shunned 
by  the  peasant ;  and,  as  it  is  a  heavy-rising 
slow- winged  bird,  it  does  not  often  escape 
him.  Indeed,  it  seldom  rises  but  when  al- 
most trod  upon,  and  seems  to  seek  protection 
rather  from  concealment  than  flight.  At  the 
latter  end  of  autumn,  however,  in  the  evening, 
its  wonted  indolence  appears  to  forsake  it. 
It  is  then  seen  rising  in  a  spiral  ascent,  till  it 
is  quite  lost  from  the  view,  making  at  the 
same  time  a  singular  noise,  very  different  from 
its  former  boomings.  Thus  the  same  animal 
is  often  seen  to  assume  different  desires;  and 
while  the  Latins  have  given  the  bittern  the 
name  of  the  star-reaching  bird,  (or  the  stellar' 
is,)  the  Greeks,  taking  its  character  from  its 
more  constant  habits,  have  given  it  the  title  v( 
the  oKvot,  or  the  lazy  bird. 


CHAP.  VII. 

OF  THE  8rOOKBIl.L,  OB  SHOVELLEB. 

Ai  we  proceed  in  our  description  of  the 
crane  kind,  birds  of  peculiar  forms  offer,  not 
entirely  like  the  crane,  and  yet  not  so  far  dif. 
ferent  as  to  rank  more  properly  with  any 
other  class.  Where  the  long  neck  and  stilt- 
legs  of  the  crane  are  found,  they  make  too 
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striking  a  resemblance  not  to  admit  such  birds 
of  the  number  ;  and  though  the  bill,  or  even 
the  toes,  should  entirely  differ,  yet  the  outlines 
of  the  figure,  and  the  natural  habits  and  dis* 
positions,  being  the  same,  these  are  suflBcient 
to  mark  their  place  in  the  general  group  of 
nature. 

The  Spoonbill  is  one  of  those  birds  which 
differs  a  good  deal  from  the  crane,  yet  ap- 
proaches this  class  more  than  any  other. 
The  body  is  more  bulky  for  its  height,  and 
the  bill  is  very  differently  formed  from  that 
of  any  other  bird  whatever.  Yet  still  it  is  a 
comparatively  tall  bird ;  it  feeds  among  waters ; 
its  toes  are  divided;  and  it  seems  to  possess 
the  natural  dispositions  of  the  crane.  The 
European  spoonbill  is  of  about  the  bulk  of  a 
crane ;  but  as  the  one  is  above  four  feet  high, 
the  other  is  not  more  than  three  feet  three 
inches.  The  common  colour  of  those  of  Europe 
is  a  dirty  white ;  but  those  of  A  raerica  are  of 
a  beautiful  rose  colour,  or  a  delightful  crim- 
son. Beauty  of  plumage  seems  to  be  the  pre* 
rogative  of  all  the  birds  of  that  continent ;  and 
we  here  see  the  most  splendid  tints  bestowed 
on  a  bird,  whose  figure  is  sufficient  to  destroy 
the  effects  of  its  colouring ;  for  its  bill  is  so 
oddly  fashioned,  and  its  eyes  so  stupidly  star- 
ins,  that  its  fine  feathers  only  tend  to  add 
splendour  to  deformity.  The  bill,  which  in 
this  bird  is  so  very  particular,  is  about  seven 
inches  long, and  running  out  broad  at  the  end, 
as  its  name  justly  serves  to  denote,  it  is  there 
about  an  inch  and  a  half  wide.  This  strangely 
fashioned  instrument  in  some  is  black;  in  others 
of  a  light  gray  ;  and  in  those  of  America,  it 
is  of  a  red  colour,  like  the  rest  of  the  body. 
All  round  the  upper  chap  there  runs  a  kind 
of  rim,  with  which  it  covers  that  beneath  ; 
and  as  for  the  rest,  its  cheeks  and  its  throat 
are  without  feathers,  and  covered  with  a  black 
skin.'     A  bird  so  oddly  fashioned  might  be 

'  The  Spoonbills  are  voyaging  birdsi  not  very  wild, 
and  show  no  avenioii  to  living  io  a  state  of  captivity. 
They  are  found  in  almost  all  countries  of  the  old  world. 
In  Europe  they  are  seen  but  seldom  in  the  interior  parts, 
and  are  only  passageiy  on  some  lakes  or  the  banks  of 
rivers.  They  frequent  the  marshy  coasts  of  Holland, 
of  Brittany,  and  of  Picardy.  They  are  also  aeeu  in 
Prussia,  in  Silesia,  and  in  Poland,  and  in  summer  they 
advance  as  far  as  WMt  Bothnia  and  Lapland.  They 
are  again  to  be  found  on  the  coasts  of  Africa,  in  Egypt, 
and  at  the  Cape  of  Good  Hope,  where  they  are  called 
Slangen-wneteTf  that  is,  sei-pent-eaters.  Commenon  has 
seen  them  at  Madagascar,  where  the  islanders  give  them 
the  name  of  FungiUi^m-haoa^  which  means  spade-bill. 
The  negroes  in  some  districts  call  them  Fang-wm^  and 
in  others  Fourofu^IhnUou,  or  birds  of  the  devil. 

The  fPlkite  SjwonBiU  is  an  occasional,  but  rare  visitor 
of  this  country,  lliey  rise  very  high,  and  fly  in  vraving 
lines.  Their  flesh  is  tolenMy  good  eating,  and  is  des- 
titute of  the  oDy  taste  which  is  peculiar  io  most  shore 
birds. 

The  Roseate  SpoonNH  is  an  American  species,  and  is 


expected  to  possess  some  very  peculiar  appe« 
tites ;  but  the  spoonbill  seems  to  lead  a  Ufe 
entirely  resembling  all  those  of  the  crane 
kind  ;  and  Nature,  when  she  made  the  bill 
of  this  bird  so  very  broad,  seems  rather  to  have 
sported  with  its  form,  than  to  aim  at  any  final 
cause  for  which  to  adapt  it  In  fact,  it  is  but 
a  poor  philosophy  to  ascribe  every  capricious 
variety  in  nature  to  some  salutary  purpose : 
in  such  solutions  we  only  impose  upon  each 
other,  and  often  wilfully  contradict  our  own 
belief.  There  must  be  imperfections  in  every 
being,  as  well  as  capacities  of  enjoyment  Be- 
tween  both,  the  animal  leads  a  life  of  moderate 
felicity  ;  in  part  making  use  of  its  many  na- 
tural advantages,  and  in  part  necessarily  con. 
forming  to  the  imperfections  of  its  figure. 

The  shoveller  chiefly  feeds  upon  frogs,  toads, 
and  serpents;  of  which,  particularly  at  the 
Cape  of  Oood  Hope,  they  destroy  great  num- 
bers. The  inhabitants  of  that  country  hold 
them  in  as  much  esteem  as  the  ancient  Egypt 


the  AJaj'a  of  Brazil  (Marcgrave,)  and  the  Tlauk^ecui 
of  Fernaodes,  and  OvirapUa  of  the  natives  of  Panguay. 
Its  dimensions  are  not  so  great  as  those  of  the  spoonbill 
of  the  ancient  continent  The  plumage,  in  general,  is 
of  a  beautiful  rose  colour,  while  the  upper  part  of  the 
wing  and  the  tail-co9<irts,  are  of  a  lively  red.  Age, 
however,  operates  the  same  changes  of  colour  in  these 
spoonbilis,  as  in  the  red  curiew,  and  in  the  flamingo, 
which  in  their  first  years  are  almost  completely  white 
or  gray.  The  bill  and  its  membrane  are  of  a  yellowish- 
green,  which  becomes  white  when  the  bird  is  terriHed. 

The  beak  of  the  spoonbills  is  longer  than  that  of  the 
storks,  and  perfecUy  straight  Towards  the  extremity 
it  expands  into  an  oval  disk  of  greater  breadth  than  the 
remainder  of  the  bill,  and  rounded  at  the  point  In  the 
adult  bird,  the  cheeks  are  naked,  and  a  tuft  of  long 
narrow  feathers  forms  a  crest  on  the  back  of  the  liead. 
The  tongue  is  short,  triangular,  and  pointed ;  the  throat 
capable  of  being  dilated  into  a  pouch ;  the  legs  long  and 
covered  with  large  reticulated  scales;  the  toes  fsur  in 
number ;  and  the  claws  short,  narrow,  and  p<unted. 

The  spoonbills  usually  frequent  wooded  marshes  near 
the  mouths  of  rivers,  building  in  preference  upon  the 
taller  trees,  but  where  these  are  wanting  taking  up  their 
abode  among  the  bushes,  or  even  among  the  reeds.  Tb« 
females  usually  lay  three  or  four  whitish  eggs.     They 
associate  together,  but  not  In  any  considerable  numbers, 
and  feed  upon  the  smaller  fishes  and  their  spawn,  aheO- 
fish,  reptiles,  and  other  aquatic  or  amphibious  animals. 
The  form  and  flexibility  of  their  bills  are  well  adapted 
for  burrowing  in  the  mud  after  their  prey ;  and  the  tuber- 
cles which  are  placed  on  the  inside  of  their  mandibles 
serve  both  to  retain  the  more  slippery  animals  and  to 
break  down  their  shelly  coverings.     Their  internal  con- 
formation, which  is  in  nearly  every  respect  similar  to 
that  of  the  stork,  is  admirably  suited  to  this  kind  of  food. 
They  have  no  proper  voice,  the  lower  laiynx  being  des- 
titute of  the  muscles  by  which  sounds  are  produced,  aiid 
their  only  means  of  vocal  expression  consist  in  the  snap- 
ping of  their  mandibles,  which  they  clatter  with  much 
precipitation  when  under  the  influence  of  anger    or 
alarm.     In  captivity  they  are  perfectiy  tame,  living  in 
peace  and  concord  witii  the  other  iohabilants  of  the 
farm.yard,  and  rarely  exhibiting  any  symptoms  of  wild. 
ness  or  desire  of  change.    They  fei)d  on  all  kinds  of 
garbage 
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kns  did  tlieir  bird  ibii:  tbe  ihorelleT  rnns 
Umelj  about  their  housM  ;  and  they  ire  con- 
tent with  its  wMietr.aa  &  oaerut,  though  a  home- 
\y,  companion.  They  are  never  killed  ;  and, 
indeed,  they  are  good  For  nothing  when  they 
are  dead,  for  tlie  fleah  ia  unfit  to  be  eaten. 

This  bird  breeds,  in  Europe,  in  company 
nith  tbe  heron,  in  high  trees ;  and  in  m  nest 
rormed  of  the  same  materials.  Willouehby 
tells  us,  that  in  a  certain  grove,  at  a  village 
called  Seven  Huys,  neaf  Leyden,  they  build 
and  breed  yearly  in  great  nnmbers.  In  this 
grave,  also,  the  heron,  the  bittern,  the  cormor- 
ant, and  the  shag,  have  taken  up  their  resi- 
dence, and  annually  bring  forth  their  young  to- 
gether. Here  the  crane  kind  seem  to  have 
formed  their  general  rendezvous  ;  and,  as  the 
inhabitants  say,  every  sort  of  bird  has  its 
aevend  quarter,  where  none  but  their  own 
tribe  are  permitted  to  reside.  Of  this  grove, 
the  peasants  of  the  country  mate  good  pro6t. 
When  tbe  young  ones  are  ripe,  those  that 
farm  the  grove,  with  a  hook  at  the  end  of  a 
long  pole,  catch  bold  of  tbe  bough  on  which 
the  nest  is  built,  and  shake  out  the  young 
ones  ;  but  sometimea  the  nest  and  all  tumble 
down  together. 

The  shoveller  lays  from  three  to  five  eggs, 
white,  and  powdered  with  a  few  sanguine  or 
psle  spots.  We  sometimes  see,  in  the  cabinets 
of  the  carious,  the  bills  of  American  shovellers, 
twice  as  big  and  as  long  as  those  of  the  cora- 
nKui  kind  among  us ;  but  these  birds  have 
not  yet  made  their  way  into  Europe. 


CHAP.  VIII. 

THE  FLAIUROO. 


Thb  Plamingu  has  the  justest  right  to  be 
placed  among  cranes  and  though  it  happens 


to  be  web-footed,  like  birds  of  the  goose  kind, 
yet  its  height,  figure,  and  appetites,  entirely 
remove  it  from  that  grovelling  class  of  animals. 
With  a  longer  neck  and  legs  than  any  other  of 
the  crane  kind,  it  seeks  its  food  by  wading 
among  waters,  and  only  difiers  from  all  of 
(his  tribe  in  the  manner  of  seizing  its  prey; 
s  tbe  heron  makes  use  of  its  claws,  the 
fiamingo  uses  only  its  bill,  which  ia  strong 
and  thick  for  the  purpose,  the  claws  being 

dess,  as  they  are  feeble,  and  webbed  like 

3se  of  waler-fowL 

The  flamingo  is  the  most  remarkable  of  all 

B  crane  kind,  the  tallest,  bulkiest,  and  tbe 
most  beautiful.  Tbe  body,  which  is  of  a 
beautiful  scxrlet,  is  no  bigger  than  that  of  a 

ran ;  but  its  legs  and  neck  are  of  such  an 

:traordinary  length,  that,  when  it  stands 
erect,  it  is  six  feet  sii  inches  high.  Its  wings, 
extended,  are  five  feet  six  inches  from  tip  to 
tip  ;  and  it  is  four  feet  eight  inches  from  tip 
to  tail.  The  head  is  round  and  small,  witn 
rge  bill,  seven  inches  long,  partly  red, 
partly  black,  and  crooked  like  a  bow.  The 
legs  and  thighs,  which  are  not  much  thicker 
than  a  man's  finger,  are  about  two  feet  eight 
inches  high ;  and  its  neck  near  three  feet  long. 
The  feet  are  not  furnished  with  sharp  claws, 
as  in  others  of  the  crane  kind  ;  hot  feeble,  and 
united  by  membranes,  as  in  those  of  the  goose. 
Of  what  use  these  membranes  are  does  not 
appear,  as  tbe  bird  is  never  seen  swimming, 
its  legs  and  thighs  being  sufficient  for  bearing 
it  into  those  depths  where  it  seeks  for  prey. 

This  extraordinary  bird  is  now  chiefly 
found  in  America  ;  but  it  was  once  known  on 
all  the  coasts  of  Europe.  Its  beauty,  its  size, 
and  the  peculiar  delicacy  of  its  flesh,  bave  beer 
such  temptations  to  destroy  or  take  it,  that  it 
has  long  since  deserted  the  shores  frequented 
by  man,  and  taken  refuge  in  countries  that 
are  as  yet  but  thinly  peopled.  In  those  de. 
sert  regions,  the  flamingos  live  in  a  state  of 
society,  and  under  a  better  polity  than  any 
other  of  the  feathered  creation. 

When  the  Europeans  first  came  to  America, 
and  coasted  down  along  the  African  shores, 
they  found  the  flamingos  on  several  shores  on 
either  continent,  gentle,  and  no  way  distrust- 
ful of  mankind.'  They  had  long  Men  used 
to  security,  in  the  eilenaive  solitudes  they  had 
chosen  ;  and  knew  no  enemies  but  those  they 
could  very  well  evade  or  oppose.  The  ne- 
groes and  the  native  Americans  were  posses- 
sed but  of  few  destructive  arts  for  killing  them 
at  a  distance ;  and  when  the  bird  perceived 
the  arrow,  it  well  knew  how  to  avoid  it.  But 
it  was  otherwise  when  the  Europeans  first 
came  among  them  ;  tbe  sailors,  not  consider- 
ing that  the  dread  of  fire-arms  was  totally  uu- 
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known  in  that  part  of  the  world,  gave  the 
flaming^  the  character  of  a  foolish  bird,  that 
suflfered  itself  to  be  approached  and  shot  at 
When  the  fowler  had  killed  one,  the  rest  of 
the  flock,  far  from  attempting  to  fly,  only  re- 
garded the  fall  of  their  companion  in  a  kind 
of  fixed  astonishment;  another  and  another 
shot  was  discharged ;  and  thus  the  fowler  often 
levelled  the  whole  flock,  before  one  of  them 
began  to  think  of  escaping. 

But  at  present  it  is  very  different  in  that 
part  of  the  world ;  and  the  flamingo  is  not 
only  one  of  the  scarcest,  bat  of  the  shyest  birds 
in  the  world,  and  the  most  difficult  of  ap- 
proach. They  chiefly  keep  near  the  most  de- 
serted and  inhospitable  shores  ;  near  salt-water 
lakes  and  swampy  islands.  They  come  down 
to  the  banks  of  rivers  by  day;  anil  often  retire 
to  the  inland  mountainous  parts  of  the  country 
at  the  approach  of  night.  When  seen  by 
mariners  in  the  day,  they  always  appear 
drawn  up  in  a  long  close  line  of  two  or  three 
hundred  together;  and,  as  Dampier  tells  us, 
present  at  the  distance  of  half  a  mile,  the  ex- 
act representation  of  a  long  brick  wall.  Their 
rank,  however,  is  broken  when  they  seek  for 
food;  but  they  always  appoint  one  of  the 
number  as  a  watch,  whose  only  employment  is 
to  observe  and  give  notice  of  danger,  while 
the  rest  are  feeding.  As  soon  as  uiis  trusty 
centinel  perceives  the  remotest  appearance  of 
danger,  he  gives  a  loud  scream,  with  a  voice 
as  shrill  as  a  trumpet,  and  instantly  the  whole 
cohort  are  upon  the  wing.  They  feed  in  si- 
lence ;  but  upon  this  occasion,  all  the  flock 
are  in  one  chorus,  and  fill  the  air  with  intoler- 
able screamings. 

From  this  it  appears,  that  the  flamingos 
are  very  difficult  to  be  approached  at  present, 
and  that  they  avoid  mankind  with  the  most 
cautious  timidity  ;  however,  it  is  not  from  any 
antipathy  to  man  that  they  shun  his  society, 
for  in  some  villages,  as  we  are  assured  by 
Labat,  along  the  coasts  of  Africa,  the  flamin. 
gos  come  in  great  numbers  to  make  their  re- 
sidence among  the  natives.  There  they  as- 
semble by  thousands,  perched  on  the  trees, 
within  and  about  the  village  ;  and  are  so  very 
clamorous,  that  the  sound  is  heard  at  near  a 
mile's  distance.  The  negroes  are  fond  of 
their  company ;  and  consider  their  society  as 
a  gift  of  Heaven,  as  a  protection  from  acci- 
dental evils.  The  French,  who  are  admitted 
to  this  part  of  the  coast,  cannot,  without  some 
degree  of  discontent,  see  such  a  Quantity  of 
game  untouched,  and  rendered  useless  by  the 
superstition  of  the  natives :  they  now  and  then 
privately  shoot  some  of  them,  when  at  a  con* 
venient  distance  from  the  village,  and  hide 
them  in  the  long  grass,  if  they  perceive  any 
of  the  negroes  approaching ;  for  they  would 
probably  stand  a  chance  of  being  ill  used,  if 


the  blacks  discovered  their  sacred  birds  thus 
unmercifully  treated. 

Sometimes,  in  their  wild  state,  they  are 
shot  by  mariners ;  and  their  young,  which  run 
excessively  fast,  are  often  taken.  Labat  has 
frequently  taken  them  with  nets,  properly  ex- 
tended round  the  places  thev  breed  in.  When 
their  long  legs  are  entangled  in  the  meshes, 
they  are  then  unqualified  to  make  their  es- 
cape :  but  they  still  continue  to  combat  with 
their  destroyer;  and  the  old  ones,  though 
seized  by  the  bead,  will  scratch  with  their 
claws ;  and  these,  though  seemingly  inofien- 
sive,  very  often  do  mischief.  When  they 
are  fairly  disengaged  from  the  net,  they 
nevertheless  preserve  their  natural  ferocity : 
they  refuse  all  nourishment;  they  peck,  and 
combat  with  their  claws,  at  every  opportunity. 
The  fowler  is,  therefore,  under  a  necessity  of 
destroying  them,  when  taken  ;  as  they  would 
only  pine  and  die,  if  left  to  themselves  iit 
captivity. 

The  flesh  of  the  old  ones  is  black  and  hard ; 
though,  Dampier  says,  well  tasted :  that  of  the 
young  ones  is  still  better.  But  of  all  other 
delicacies,  the  flamingo's  tongue  is  the  most  ce- 
lebrated. '*  A  dish  of  flamingos'  tongues," 
says  our  author,  "  is  a  feast  for  an  emperor." 
In  fact,  the  Roman  emperors  considered  them 
as  the  highest  luxury ;  and  we  have  an  ac- 
count of  one  of  them,  who  procured  fifteen 
hundred  flamingos*  tongues  to  be  served  up 
in  a  single  dish.  The  tongue  of  this  bird, 
which  is  so  much  sought  after,  is  a  good  deal 
larger  than  that  of  any  other  bird  whatever. 
The  bill  of  the  flamingo  is  like  a  large  black 
box,  of  an  irregular  figure,  and  fillea  with  a 
tongue  which  is  black  and  gristly  ;  but  what 
peculiar  flavour  it  may  possess,  I  leave  to  be 
determined  by  such  as  understand  good  eating 
better  than  I  do.  It  is  probable,  that  the 
beauty  and  scarcity  of  the  bird  might  be  the 
first  inducements  to  studious  gluttony  to  ^x 
upon  its  tongue  as  meat  for  the  table.  What 
Dampier  says  of  the  goodness  of  its  flesh,  can- 
not so  well  be  relied  on ;  for  Dampier  was 
often  hungry,  and  thought  any  thing  good 
that  could  be  eaten:  he  avers,  indeed,  with 
Labat,  that  the  flesh  is  black,  tough,  and 
fishy  ;  so  that  we  can  hardly  give  him  credit, 
when  he  asserts,  that  its  flesh  can  be  formed 
into  a  luxurious  entertainment. 

These  birds,  as  was  said,  always  eo  in 
flocks  together  ;  and  they  move  in  rank ,  m  the 
manner  of  cranes.  They  are  sometimes  seen, 
at  the  break  of  day,  flying  down  in  great 
numbers  from  the  mountains,  and  conducting 
each  other  with  a  trumpet  cry,  that  sounds 
like  the  word  Tococo^  from  whence  the  sava- 
ges of  Canada  have  given  them  the  name.  In 
their  flight,  they  appear  to  great  advantage ; 
for  they  then  seem  of  as  bright  a  red  as  a 
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baming  coal.  When  they  dispose  themselves 
to  feed,  their  cry  ceases ;  and  then  they  dis- 
perse  over  a  whole  marsh,  in  silence  and  as. 
siduity.  Their  manner  of  feeding  is  very 
singular :  the  bird  thrusts  down  its  head,  so 
that  the  upper  convex  side  of  the  bill  shall 
only  touch  the  ground ;  and  in  this  position 
the  animal  appears,  as  it  were,  standing  upon 
its  head.  In  this  manner  it  paddles  and 
moves  the  bill  about,  and  seizes  whatever  fish 
or  insect  happens  to  offer.  For  this  purpose 
the  upper  chap  is  notched  at  the  edges,  so  as 
to  hold  its  prey  with  the  greater  security. 
Catesby,  however,  gives  a  different  account  of 
their  feeding.  According  to  him,  they  thus 
place  the  upper  chap  undermost,  and  so  work 
about,  in  order  to  pick  up  a  seed  from  the 
bottom  of  the  water,  that  resembles  millet: 
but  as  in  picking  up  this  they  necessarily  also 
suck  in  a  great  quantity  of  mud,  their  bill  is 
toothed  at  the  edges  in  such  a  manner  as  to 
let  out  the  mud  while  they  swallow  the  grain. 

Their  time  of  breeding  is  according  to  the 
climate  in  which  they  reside:  in  North  A  me- 
ricti  they  breed  in  our  summer ;  on  the  other  | 
side  of  the  line,  they  take  the  most  favourable 
season  of  the  year.  They  build  their  nests  in 
extensive  marshes,  and  where  they  are  in  no 
danger  of  a  surprise.  The  nest  is  not  less 
carious  than  the  animal  that  builds  it  *  it  is 
raised  from  the  surface  of  the  pool  about  a 
foot  and  a  half,  formed  of  mud  scraped  up  to- 
gether^  and  hardened  by  the  sun,  or  the  heat 
of  the  bird's  body  ;  it  resembles  a  truncated 
cone,  or  one  of  the  pots  which  we  see  placed 
in  chimneys ;  on  the  top  it  is  hollowed  out  to 
the  shape  of  the  bird,  and  in  that  cavity  the 
female  lays  her  eggs  without  any  lining  but 
the  well-cemented  mud  that  forms  the  sides  of 
the  building.  She  always  lays  two  eggs,  and 
no  more  }  and,  as  her  legs  are  immoderately 
long,  she  straddles  on  the  nest,  while  her  legs 
hang  down,  one  on  each  side,  into  the  water. 

The  young  ones  are  a  long  while  before 
they  are  able  to  fly  ;  but  they  run  with  amaz« 
ing  swiftness.     They  are  sometimes  caught ; 
and,  very  different  from  the  old  ones,  suffer 
themselves  to  be  carried  home,  and  are  tamed 
very  easily.     In  ^ve  or  six  days  thev  become 
familiar,  eat  out  of  the  hand,  and  drink  a  sur. 
prising  quantity  of  sea-water.     But  though 
they  are  easily  rendered  domestic,  they  are 
not  reared  without  the  greatest  difficulty  ;  for 
they  generally  pine  away,  for  want  of  their 
natural  supplies,  and  die  in  a  short   time. 
While  they  are  yet  young,  their  colours  are 
very  different  from  those  hvely  tints  they  ac- 
quire with  age.     In  their  first  year  they  are 
covered  with   plumage   of  a   white   colour, 
mixed  with  gray :  in   the   second   year  the 
whole  body   is  white,  with  here  and  there 
^  slight  tint  of  scarlet;  and  the   great  co- 


vert feathers  of  his  wings  are  black;  tlie 
third  year  the  bird  acquires  all  its  beauty; 
the  plumage  of  the  whole  body  is  scarlet,  ex- 
cent  some  of  the  feathers  in  the  wings,  that 
still  retain  their  sable  hue.  Of  these  beauti. 
ful  plumes  the  savages  make  various  oma* 
ments ;  and  the  bird  is  sometimes  skinned  by 
the  Europeans,  to  make  muffs.  But  these 
have  diminished  in  their  price,  since  we  have 
obtained  the  art  of  dying  feathers  of  the 
brightest  scarlet 


CHAP.  IX. 

THE  AV08ETTA,  OR  8COOPER  ;  AND  TBB 
CORRIBA,  OR  RUNNER. 


Thb  extraordinary  shape  of  the  Avosetta's 
bill  might  incline  us  to  wish  for  its  history  i 
and  yet  in  that  we  are  not  able  to  indulge  the 
reader.  Natural  historians  have  hitherto,  like 
ambitious  monarchs,  shown  a  greater  fondness 
for  extending  their  dominions,  than  cultivat- 
ing what  they  possess.  While  they  have 
been  labouring  to  add  new  varieties  to  their 
catalogues,  they  have  neglected  to  study  the 
history  of  animals  already  known. 

The  avosetta  is  chiefly  found  in  Italy,  and 
now  and  then  comes  over  into  England.  It 
is  about  the  size  of  a  pigeon,  is  a  pretty  up- 
right bird,  and  has  extremely  long  legs  for 
its  size.  But  the  most  extraordinary  part  of 
its  figure,  and  that  by  which  it  may  be  distin* 
guished  from  all  others  of  the  feathered  tribe, 
is  the  bill,  which  turns  up  like  a  hook,  in  an 
opposite  direction  to  that  of  the  hawk  or  the 
parrot  This  extraordinary  bill  is  black,  flat, 
sharp,  and  flexible  at  the  end,  and  about  three 
inches  and  a  half  long.  From  its  being  bare 
a  long  way  above  the  knee,  it  appears  that  it 
lives  and  wades  in  the  waters.  It  has  a  chirp, 
ing  pert  note,  as  we  are  told  ;  but  with  its 
other  habits  we  are  entirely  unacquainted.  I 
have  placed  it,  from  its  slender  figure,  among 
the  cranes  ;  although  it  is  web-footed,  like  the 
dock.  It  is  one  of  those  birds  of  whose  his- 
tory we  are  yet  in  expectation.' 

>  The  Avotets  of  Europe  tnd  America  prefer  cold  anH 
temperate  climates  to  hot  countries.     Their  migratioiie 
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To  this  bird  of  the  cnne  kind,  ao  little 
known,  I  will  add  another,  ilill  leM  known  ; 
the  Comra,  or  runner,  of  Atdrorandus.  All 
we  are  told  of  it  is,  that  it  has  the  loneeit  lega 
of  >11  web-footed  ibwls,  except  the  flamingo 
and  avof  etta ;  that  the  bill  ia  straight,  yellow 
and  hlack  at  the  endi  ;  that  the  papilii  of  thi 
eyes  are  surrounded  with  two  circles,  one  o 
which  is  bay,  and  the  other  whites  below, 
near  the  belly,  it  is  whitish;  the  tail,  with 
two  white  feathers,  black  at  the  extremities 
and  that  the  upper  part  of  tlie  body  is  of  thi 
colour  of  rusty  iron.  It  is  thus  that  we  an 
'obliged  to  substitute  dry  description  for  in- 
struciive  history  ;  and  employ  words  to  ex- 
press those  shadings  of  colour  which  the  pen- 
cil alone  can  con*ey. 


As  I  have  taken  my  distinctions  rather  from 
the  general  form  and  manners  of  birds,  than 
from  their  miiioter  though  perhaps  more  pre- 
cise discriminations,  it  will  not  be  expected 
that  I  should  here  enter  into  a  particular  his- 
tory of  a  numerous  tribe  of  birds,  whose  man- 
ners and  forms  are  so  much  alike.  Of  many 
of  them  we  have  scarcely  any  account  in  our 
historians,  but  tedious  descriptions  of  their 
dimensions,  and  the  colour  of  their  plumage  ; 
and  of  the  rest,  the  history  of  one  is  so  much 
ihat  of  all,  that  it  is  but  uie  same  account  re- 
peated to  a  most  disgusting  reiteration.  I  will 
therefore  group  them  into  one  general  draught ; 
in  which  the  more  eminent,  or  the  most  whimsi- 
cal, will  naturally  stand  forward  on  the  canraas. 

In  this  tribe  we  find  an  extensive  tribe  of 
native  birds,  with  their  varieties  and  affinities ; 
and  we  might  add  a  hundred  others,  of  distant 
climates.ofwbich  weknow  little  more  than  the 
colour  and  the  name.  In  this  list  is  exhibited 
ibe  Curlew,  a  bird  of  about  the  siseof  a  duck, 
with  a  bill  ibur  inches  long:   the   Woodcock, 
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about  the  siie  of  ■  pigeon,  with  a  bill  three 
inches  long:  the  Godwit,  of  the  same  sixe ; 
the  hill  four  inches:  the  Green  Shank,  longer 
legged ;  the  bill  two  inches  and  a  half:  the 
Red  Shank,  differing  in  (he  colour  of  its  feet 
from  the  farmer:  the  Snipe,  less  by  half, 
with  a  bill  three  inchea.  Then  with  shorter 
bills — The  Ruff,  with  a  collar  of  feathers 
round  the  neck  of  the  male :  the  Knot,  the 
Sandpiper,  the  Sanderline,  the  Dunlin,  the 
Purt«,  and  the  Stint  To  conclude:  with 
bills  very  short — The  Lapwing,  the  Green 
Plover,  the  Gray  Plover,  the  Dottrel,  the 
Turnstone,  and  the  Sea-lark.  These,  with 
their  affinities,  are  properly  natives  or  visi- 
tants of  this  country  ;  and  are  dispersed  along 
our  shores,  rivers,  and  watery  grounds.  Tak- 
ing in  the  birds  of  this  kino,  belonging  to 
other  countries,  the  lut  would  be  very  widely 
extended ;  and  the  whole  of  this  class,  as 
described  by  Brisson,  would  amount  to  near 
a  hundred.' 

All  these  birds   possess   manv  marks  in 
common;  though  some  have  peculiarities  that 


LilUs  Curlew,  btit  there  are  Tirioa  otber  qieeia.,  fn 
Aria,  Africa,  and  America,dlfftrin(  very  much  In  .lu, 

' ~neaMriB||  about  twentj-fiTo  inchea,  and 

ilghing  tbirty-rix  ounces  Than  binli 
iddsrabl.  flocks,  and  an  wall  known  upon  tbo 
I  in  moirt  paria,  where,  and  <n  the  manha, 
tfaey  frequent  in  winter.  They  ttti  on  ironnB,  Iragi, 
and  all  khidi  of  marine  Iniecti.     In  April,  or  the  be 

SInnhg  of  Maj,  Uwjr  mtira  into  mountainoui  and  tin. 
-equantad  parts  on  the  Ma-thore,  where  thev  bned : 
and  do  not  return  agitn  till  the  approach  of  winter. 
There  hare  been  aome  adTocatai  in  liTour  of  the  Qeih 
of  thi*  bird,  but  In  genoTal  It  Ii  ttnmg  and  Ibhy.  It 
bmg  black  bill,  morh  curved  or  aicbed,  about  eight 
finger,  long,  and  beginning  to  bend  a  llule  downward, 
about  three  flngen  from  the  head.  The  middle  part>  of 
the  faathen  on  the  head,  neck,  and  ba>'k,  are  black: 
en  or  outildea  aib-coloured,  with  an  Inter- 
mlitnre  of  red;  and  those  between  the  wing,  and  hack 
loA  beautllul  glo^  blue,  and  riiliM  like  dlk. 
The  >ent  and  beOy  aig  while.  The  feat  are  dlrlded, 
bvt  Joined  by  a  llltla  membrua  at  the  root.  The 
'ongna  li  very  abort,  conaidering  the  length  of  the  bill, 
uid  bean  ume  reiemblanca  to  an  amw.  The  (einale 
■  nmewhat  larger  than  the  male,  which  1.  eaaintooly 
Tailed  Iba  jack.carlaw:  and  the  apoli  with  whkb  ber 
body  li  comod  almo.t  OTer«  i.  more  Inclining  to  a  red* 
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deserve  regard.  All  these  birds  are  bare  of 
feathers  above  the  knee,  or  above  the  heel,  as 
some  naturalists  choo9e  to  ej^press  it  In  fact, 
that  part  which  I  call  the  knee,  if  compared 


The  fFbodceck. — During  the  sammer  time  the  wood- 
eock  is  an  inhabitant  of  Norway,  Sweden,  Lapland,  and 


other  nortbem  countries,  where  it  breeds.  As  soon, 
however,  as  the  frosts  commence,  it  retires  southward 
to  milder  climates.  These  birds  arrive  in  Great 
Britain  in  flocks ;  some  of  them  in  October,  but  not  in 
great  numbers  till  November  and  December.  They 
generally  take  advantage  of  the  night,  being  seldom 
seen  to  come  before  sun-set.  The  time  of  their  arrival 
depends  consideiably  on  the  prevailing  winds ;  for 
adverse  gales  always  detain  them,  they  not  being  able 
to  struggle  with  the  boisterous  squalls  of  the  Northern 
ocean.  After  their  arrival  in  bad  weather,  they  have  often 
been  seen  so  much  exhausted  as  to  allow  themselves  to 
be  taken  by  the  hand,  when  they  alighted  near  the  coast. 
They  live  on  worms  and  insects,  which  they  search  for 
with  their  long  bills  in  soft  ground  and  moist  woods, 
ieeding  and  flying  principally  in  the  night  They  go 
out  in  the  evening ;  and  generally  return  in  the  same 
directioiH  Uirovgh  the  same  glades,  to  their  day-retreat. 
The  greater  part  of  them  leave  this  country  about  the 
latter  end  of  February,  or  the  beginning  of  March, 
always  pairing  before  they  set  ouL  They  retire  to  the 
coast,  and,  if  the  wind  be  fair,  set  out  immediately ;  but 
if  contrary,  they  are  often  detained  in  the  neighbouring 
woods  and  thickets  for  some  tim<e»  In  this  crisis  the 
sportsmen  are  all  on  the  alert,  and  the  whole  surround, 
ing  country  echoes  to  the  discharge  ol'  guns ;  seventeen 
brace  have  been  killed  by  one  person  in  a  day.  But  if 
they  are  detained  long  on  the  dry  heaths,  they  become 
so  lean  as  to  be  scarcely  eatable.  The  instant  a  iSair 
wind  springs  up,  they  seise  the  opportunity ;  and  where 
the  sportsman  lias  seen  hundreds  in  one  day,  he  will  not 
find  even  a  single  bird  the  next.  Very  few  of  them 
breed  in  England;  and  perhaps  with  respect  to  those 
that  do,  it  may  be  owing  to  their  having  been  wounded 
by  the  sportsman  in  the  winter,  so  as  to  be  disabled  from 
taking  their  long  journey  in  the  spring.  They  build 
their  nests  on  the  ground,  generally  at  ibb  root  ci  some 
tree,  and  lay  four  or  five  eggs  about  the  size  of  these  of 
a  pigeon,  of  a  rusty  colour,  and  marked  with  brown  spots. 
They  are  remark^ly  tame  during  incubation.  A  person 
who  discovered  a  woodcock  on  its  nest,  often  stood 
•ver,  and  even  stroked  it;  notwithstanding  it  hatched 
the  young  ones,  and  in  due  time,  disappeared  with 
them. 

The  Smpet,  though  agreeing  very  much  in  external 
nsemblance  with  the  woodcock^  cUfler  from  them  in 
natural  habits.  They  do  not  inhabit  woods,  but  remain 
in  the  marshy  parts  of  meadows^  in  the  herbage,  and 
amongit  the  oders  which  are  on  the  banks  ol  rivers. 
They  are  still  more  generally  spread  than  the  woodcocks, 
and  there  are  no  portions  of  the  globe  in  which  some  of 
them  have  not  been  ibund.  They  are  observed  to  be 
incessantly  employed  in  picking  the  ground,  and  Aldro- 
nndiis  hpMi  remarked  that  they  have  the  tongue  termin- 


with  the  legs  of  mankind,  is  analogous  to  the 
heel ;  hat  as  it  is  commonly  conceived  other- 
wise, I  have  conformed  to  the  general  ap> 
prehension.     I  say,  therefore,  that  all  these 

ating  in  a  sharp  point,  proper  for  piercing  the  small 
worms,  which,  probably,  constitute  their  food;  for 
though  nothing  is  found  in  their  stomachs  but  liquid, 
I  and  an  earthy  sediineut^  it  must  be  that  such  soft  bodies 
I  as  worms,  &c.  dissolve  there  very  quickly,  and  that  the 
earth  which  enters  along  with  them,  is  the  only  sub- 
stance unsusceptible  of  liquelaction.  Autumn  is  the 
season  for  the  arrival  of  the  common  snipe  in  most 
of  the  southern  and  western  countries  of  Europe.  It 
then  extends  through  meadows,  marshes,  bogs,  and 
along  the  banks  of  streams  and  rivers.  When  it  walks, 
it  carries  the  head  erect,  without  either  hopping  or  flut. 
tering,  and  gives  it  a  horizontal  movement,  while  the 
tail  moves  up  and  down.  When  it  takes  flight,  it  rises 
so  high  as  often  to  be  heard  after  it  is  lost  sight  of.  Its 
cry  l^  been  sometimes  likened  to  that  of  the  she-goat. 
The  snipes  for  the  most  part,  migrating  northwards,  in 
the  spring,  nestle  in  Germany,  Switasrhuid,  Silesia,  &c. 
Some,  however,  continue  in  their  more  southern  stations, 
making  their  nest  in  the  month  of  June,  under  the  root 
of  some  alder  or  willow,  in  a  sheltered  place.  This 
nest  is  composed  ot  dry  plants  and  feathers,  and  the  fe- 
male lays  four  or  five  oblong  eggSi  of  a  whitish  tint, 
spotted  with  red.  If  the  female  be  disturbed  during  in- 
cubation, she  rises  very  high,  and  in  a  right  line,  then 
utters  a  particular  cry,  and  re-descends  with  great  ra- 
pidity. While  the  female  is  hatching,  the  male  is  fre- 
quently observed  to  hover  around  her,  uttering  a  kind 
of  hissing  noise.  The  youug  quit  the  nest  on  issuing 
from  the  shell,  and  then  appear  very  ugly  and  deformed. 
Until  their  bill  grows  firm,  the  mother  continues  her 
care  of  them,  and  does  not  leave  them  until  they  can  do 
without  her.  The  snipe  usually  grows  very  kt,  both 
in  Europe  and  North  America;  but  much  less  so  in 
warm  climates.  Its  flesh,  after  the  early  frosts,  acquires 
a  fine  and  delicate  flavour.  It  is  cooked,  as  well  as  the 
woodcock,  without  being  drawn,  and  is  in  universal  esti- 
mation as  sn  exquisite  game.  It  is  caught  in  various 
ways,  and  is  well  known  to  be  a  difficult  shot,  when 
turned  and  winding  in  the  air  ;  though  by  no  means 
so  when  suiiered  to  proceed  in  a  right  line,  especially  as 
the  smallest  grain  of  lead  is  suflteient  to  bring  it  down, 
and  the  slightest  touch  will  make  it  fall. 

The  I)ou6k  Smip9  was  considered  by  Buflbn  as  a 
mere  variety  of  the  common,  as  that  naturalist  probo. 
bly  took  into  consideration  only  its  superior  sise,  aiid  the 
trifling  difference  of  the  pliunage.  It  has,  however, 
since  his  time,  been  ascertained  to  be  a  diflerent  species. 
It  diflers  from  the  common  snipe  in  its  cry,  in  its  flight, 
which  is  generally  dirert,  and  with  few  or  no  circlings, 
and  in  its  habits,  preferring  to  marshy  and  muddy 
grounds,  those  places  where  there  is  but  little  water, 
and  where  it  is  clear.  There  is  little  else  worth  re- 
marking concerning  it. 

The  LiUle  Snipe  is  not  larger  than  a  lark.  It  is  less 
generally  extended  than  the  common  species.  In  France, 
it  remains  in  the  marshes  almost  during  the  whole  year, 
where  it  nestles  and  lays  eggs,  like  those  of  the  common 
snipe.  Concealed  in  reeds  and  rushes,  it  remains  there 
so  pertinaciously  that  it  is  necessary  almost  to  walk  upon 
it  to  make  it  rise.  Its  flight  is  less  rapid  and  more 
direct  than  that  of  the  common  snipe.  Its  fat  is  equally 
fine,  and  its  flesh  similarly  welUflavoured.  It  is  not 
very  common  in  this  country.  For  VariegaUd  Smpe, 
see  Plate  XIX.   fig.    18. ;    for   fFiiion'4  Snipe,  see 

iig.i». 

There  is  a  number  of  other  species  of  woodcock  and 
snipe,  but  there  is  nothing  in  their  habits  to  Induee  us 
to  exceed  the  limits  to  which  %re  are  necessarily  pre> 
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bitda  ftr«  bare  of  featbera  above  the  knee  ;  and 
in  Mine  (hay  are  waDtine  half  way  up  the 
thigh.  The  nudity  in  &at  part,  is  partly 
natural,  and  partly  produced  by  all  bbds  of 


Tha  ruUocIiig  cui 


Tha  OodwUi  ire  Id  be  diiUnguiihed  from  the  fareio- 
lilg«  Tfafl  woodcocka,  properZj  ao  calladj  JnhlbEt  WDodt. 
The  ntpu  lira  Id  frwh  iratar  minhaij  hul  tha  god- 
wlu  prafer  Uw  tea-ihore.  The  puttga  oT  tha  lul  inLo 
tha  tampenta  ellmalw  of  Europe  Ukei  place  in  Septem- 
ber, and,  for  their  ehort  rtef ,  they  frequent  nit  muahn, 
(rhgre  like  the  mipes,  Gic.  the;  lire  on  unall  wormi, 
which  ther  dnw  out  of  the  mud.  Thou  which  an 
iBmetimei  to  b«  met  i>Ith  in  liluid  places,  hiTe  ilouhL- 
iBM  bun  driven  there  by  the  •rjud.  Mauduyt,  who  oh. 
•eried  lome  of  them  gipond  for  lale  in  the  Pariilui 
Burketi,  in  iprinf,  ooodudad,  end  jiuiiy,  (hat  they 
make  t  (erood  putage  in  iprlng,  and  not  Ihat  (hey  eier 
nettle  on  the  French  eoeit*.  Thna  timid  birdi,  whoie 
•i|[hl  moraoier  ii  weak,  remain  In  the  ihede  during  the 
day.llme,  and  It  li  only  by  etenlng  twilight,  or  early 
diwn,  that  they  proceed  in  eeaixb  of  food,  for  the  dit- 
erimination  of  which  their  bill  ii  particularly  Rtted. 
Little  itiHiei  are  nmetlmei  fouud  In  their  giiiard,  but 
we  caoDot  conclude  that  th«a  hard  lubatancoe  answer 
with  them,  ai  with  tha  galliuB,  for  the  trItunUon  of 
their  food,  which  It  too  kA  to  require  any  thing  of  the 
kind,  but  rather  that  they  hare  been  taken  in  along  with 
II.  Tbete  bird!  are  particularly  wild,  and  fly  precipi- 
tately From  the  illghteit  appearanre  of  danger,  uttering 
a  cry  which  Belon  compares  to  the  imotbered  bleating 
of  a  ihe-geat.  At  the  time  of  their  arrUal  they  art 
•een  In  liocki,  and  ofMn  beard,  paaitng  ceiy  high, ' 


onllght.     But  the  m 


they  are  ao  much  fatigued  Ui 


It  ihey  il 


heir  flIgfaL 
wiin  murn  aimruiiy  ;  ii  lucn  iimo,  though  they  run 
with  iwlftneM,  they  can  bo  faailytumed,  and  luSclant 
uumbers  driien  together  (o  enable  the  fowlar  (o  kill  aore- 
ral  of  thara  with  a  aiiigla  ahot.  They  remain  but  a  ihoit 
time  at  one  place,  and  it  la  not  uncommon  to  find  them 
no  longer  ia  tha  morning.  In  thoae  marshal,  where,  tha 
preceding  eeenl of,  they  had  been  eitremaly  numeroua. 
For  marbled  Oodnlt,  aea  Plata  XX.  fig.  17. 

The  Sanderlinffi  are  bund  in  Europe,  in  Alia,  In 
North  America,  and  In  New  South  Walaa.  Tbcy  In- 
habit tha  aea'shoraa,  and  abound,  In  iprlng  and  autumn, 
both  oD  the  eoaata  of  Holland  and  of  (hli  country'.  They 
are  only  leeo  accidentally  in  oountriei  remote  from  the 
aea.  There  la  but  ooe  specler ;  but  as  theae  biida, 
which  undergo  two  moulting),  are  most  frequently  aeen 
la  thalr  aummer  plumage.  In  wliich  rtd,  or  reddish,  li 
the  predominant  cnlour,  nhile  In  tha  winter  It  Ii  gray, 
it  la  not  woiiderrul  that  iiituraKsU  ban  made  a  dlitincl 
•piclaa  under  the  Ulie  of  Chandrnu  RtMdut.  Ttte 
uuderlinga  (raierae  In  their  periodical  mlgratiin)  a 
Urge  portion  of  tha  globe.  But  they  are  only  aeen  ac- 
ddenUUy  along  rlTua,  which  lead)  to  the  pnnimption 
that  their  alimest  coualata  if  imaJl  marine  wormi  and 


tbia  kind  habitually  wading  in  water.  Tb« 
older  the  bird,  the  barer  are  its  thighs ;  yel 
even  (he  young  onea  have  not  the  same  downy 
covering  reaching  so  low  as  the  birds  of  any 


They   breed   In   the   North.     Tha   foUowlug 


The  Sm  Larii,  a  name  eiceedli^y  inprspcr,  as 
tending  to  the  coofualoD  of  two  genen  ao  widely  remote, 
iieTer  quit  tlie  edge  of  watera,  and  espoclally  prefer  the 
•ea-ahorr,  although  they  occasionally  lemoTe  to  a  con- 
siderable diatance  trom  It,  since  they  are  frequently  aeen 
around  tha  lakes  and  along  the  rliers  of  the  Voiges  aiid 
the  Pyranoea.  Thw  are  birds  of  passage,  at  least  in 
many  countries  of  Europe.  They  proceed  Tory  lar  to 
the  north ;  for  thay  are  found  In  Siredan,  od  the  harden 
of  the  Caspian  aoa,  and  throughout  tlia  whole  of  Siberia. 
During  winter  they  are  very  common  both  in  Frann 
and  England.  The  qiecioa  li  named  by  Latham,  Pmm 
Sajt^iptT.  Except  during  tha  nestling  time,  Ihete 
birds  unite  In  docks,  often  ao  crowded,  thai  a  great 
number  of  them  may  be  killed  by  a  single  shot.  TJiAh- 
ing,  sayi  Belon,  la  mote  wonderhil  concerning  this  littis 
biid,  than  to  see  trt  or  aix  hundred  doieai  of  them 
brought,  m  a  single  Saturday,  in  winter,  to  the  Paiia 
market.  They  constitute  an  excellent  garnet  hut  must 
be  eaten  fresh  ;  they  are  not,  howaear,  destitute  of  that 
oily  taste  which  appei-talns  to  almost  all  spades  of 
aquatic  hints. 

The  Plotm  habitually  frequent  the  aea-ceut,  the 
mouths  of  riTen,  and  salt  manhei.  They  feed  upou 
craalacea,  and  small  molluecoua  animals,  which  tliey 
catch  in  the  aand  along  the  tine  of  waters,  over  wbidi 
they  are  aeen  continually  flying,  uttering  a  little  cry. 
Many  species  lire  lolitarlly.or  in  couplea;  some  othan 
in  small  Bocki.  These  blnla  an  to  be  found  In  almost 
all  the  countries  cS  the  globe,  from  the  equator  to  the 
coldeat  latitudes  of  the  ncsthem  iiid  aoulfaam  henl- 
apheiea.  They  are  all  clad  In  aombre  roloura,  the  dis- 
tribution of  which  is,  howeier,  not  unpleaalng.  Miat 
of  them  undergo  a  double  moulting,  and  are  veaCed  in 


I   llveriea, 


0  age  a 


dafenilva  waaponi, 
attached  to  their  wings;  aome  othera  haia  fleshy  ap- 
pendagei  at  the  base  of  the  Uli.  The  pkivin  emigrate 
ereiy  year,  in  Socks  of  greater  or  leas  numbers,  and 
thia  principally  takes  place  In  autumn,  during  the  rainy 

and  of  which  eur  word  plorer  Is  an  obitous  corruption. 
At  (hit  time  ihey  are  aeen  In  the  greatest  ahimdance. 
They  do  not  remain  qulFt  when  on  the  ground,  but  are 

They  fly  Ir  '      '    ' 


file,  or  In 


a  great 


length.      Their  flesh  is  i 

They  are  frequently  take 

rountrioa  when  they  are   c4immon,  by  meana  or  neu 

Tarioualy  bbiicaled. 

Of  Ihtw,  the  flrat  and  moat  rommai  Is  the  Goiiln 
Pbmr.  This  bird  frequents  humid  and  manhr  grounds. 
In  winter  It  is  sary  common  on  the  coasts  of  France  and 
Holland.      It   Is  Jbuud    in  Englaad  during  the  entire 
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other  class.  Sach  a  covering  there  would 
rather  be  prejadlcial,  as  being  continually 
liable  to  get  wet  in  the  water. 

As  these  birds  are  usually  employed  rather 

fear;  it  is  also  rtry  abundant  in  tha  Highlands  of  ScoU 
land,  iu  tho  Western  islands,  and  in  the  Isle  of  Man. 


It  is  again  found  in  America,  in  Asia,  and  in  the 
islands  of  the  South  sea.  Throughout  the  north  of 
Europe  it  Is  common,  and  in  all  parts  of  Germany, 
Italjr,  and  Spain.  From  the  latter  country  we  trace  it 
into  Barlwry,  and  other  parts  of  Africa;  and  it  is  to  be 
found  as  far  to  the  southleast  of  Asia,  as  India,  China, 
and  the  Archipelago  of  the  Eastern  ocean.  These  birds 
lay  from  three  to  five  eggs,  of  rather  an  olive-green 
colour,  with  black  spots.  They  lire  on  worms,  insects, 
and  larva.  There  is  very  little  difference  in  appear- 
ance between  the  male  and  female.  These  plovers 
strike  the  earth  with  their  feet  to  cause  the  worms,  &c., 
to  issue  from  their  retreat.  In  the  morning,  like  the 
lapwings  and  the  snipes,  they  visit  the  water  side  to 
wash  their  bills  and  ieet.  They  are  rarely  seen  longer 
than  twenty-four  hours  in  the  same  place,  which  doubt- 
less proceeds  from  their  numbers,  which  cause  a  rapid 
exhausticMi  of  their  means  of  subsistence  in  any  given 
spot.  They  migrate  from  the  districts  which  they  in. 
habit  when  the  snow  &lls  and  the  frost  begins  to  be 
intense,  as  their  resources  of  providon  are  then  cut  off, 
and  they  are  deprived  of  the  water,  which  their  consti- 
ttttion  renders  indispensable  to  them.  It  is  very  rare  to 
see  a  golden  plover  alone,  and  Belon  tells  us  that  the 
smallest  flocks  in  which  they  fly  amount  at  least  to  fifty 
each.  When  they  are  seeking  their  food,  several  of 
them  act  as  sentinels,  and  on  the  appearance  of  any 
danger,  set  up  a  shrill  cry,  as  a  warning  to  the  others, 
and  a  signal  for  flight.  These  flocks  disperse  In  the 
evening,  and  each  individual  passes  the  night  apart ; 
but  at  the  dawn  of  day,  the  first  that  awakes  gives  a 
cry  of  appeal  to  the  rest,  which  Immediately  re«assemble 
on  this  call.  This  ciy  is  imitated  by  the  fowlers  to 
draw  these  birds  into  their  nets.  The  flesh  of  these 
plovers  is  in  high  estimation,  in  general,  though  the 
peculiarity  of  its  flavour  does  not  equally  please  every 
palate.  It  is  best  when  the  birds  are  rather  fat  than 
otherwise. 

The  Dotterel  Piover.—ThB  length  of  this  bird  Is  about 
nine  inches.  Its  bill  is  black;  the  cheeks  and  throat 
are  white;  the  back  and  wings  are  of  a  light  brown,  In- 
clining to  olive ;  the  breast  Is  of  a  dull  orange :  the 
belly,  thighs  and  vent  are  of  a  reddish  white  ;  the  tall 
is  of  an  olive  brown,  and  tipped  with  white ;  the  legs 
are  of  a  dark  olive  colour.  The  dotterel  is  common  in 
various  parts  of  Great  Britain. 

ThbEvbopban  Otstxe^Catchbe  (Hmmatojmt  Mfro* 
tigua).  Thu  is  an  European  bird,  and  one  species  abounds 
on  the  weatern  coasts  of  England.     As  its  name  imports^  it 
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in  running  than  in  flying,  and  as  their  food 
lies  entirehr  upon  the  ground,  and  not  on  trees 
or  ill  the  air,  so  they  run  with  great  swiftness 
for  their  sise,  and  the  length  of  their  legs 

fteds  on  marine  animals.  It  builds  no  nest,  but  deposits  its 
eggs  on  the  bare  ground  above  high-water  mark.  Other 
species  et  this  bird  are  found  on  the  shores  of  Asia  and 
America.  PL  LXIL  fig.  1. 

Gebt  pbalaropb  {Pkalaroput  FulieariMs).  A  compara- 
tively rare  bird  in  the  United  States.  It  swims  actively,  dip- 
ping the  bill  very  frequently,  as  if  feeding.    PI.  LXJI.  fig.  2. 

The  Redthank This  bird  weighs  about  five  ounces 

and  a  half;  its  length  is  twelve  inches,  and  the  breadth 
twentyoone.  The  bill,  from  the  tip  to  the  comers  of  the 
mouth.  Is  more  than  an  Inch  and  three  quarters  long» 
black  at  the  point,  and  red  towards  the  base:  the  fea- 
thers on  the  crown  of  the  head  are  dark  brown,  edged 
with  pale  rufous ;  a  light  or  whitish  line  passes  over, 
and  encircles  each  eye,  from  the  comers  of  which  a  dark 
brown  spot  is  extended  to  the  beak  :  Irides  Iwsel :  the 
hinder  part  of  the  neck  is  obscurely  spotted  with  dark 
brown,  or  a  rusty  ash-coloured  ground ;  the  throat  and 
fore-part  are  more  distinctly  marked  in  streaks  of  the 
same  colour :  on  the  breast  and  belly,  which  are  white, 
tinged  with  ash,  the  spots  are  thinly  distributed,  ind 
are  shaped  something  like  the  heads  of  arrows  or  diaru. 

The  Sp(Med  Red»hank.^^Thd  length  of  this  bird,  from 
the  tip  of  the  bill  to  the  end  of  the  tail,  is  twelve  inches, 
and  to  the  end  of  the  toes  fourteen  inches  and  a  half;  its 
breadth  twen^-one  inches  and  a  quarter;  and  its  weight 
above  five  ounces  avdrdupols.  The  bill  is  slender,  me^ 
sured  two  Inches  and  a  half  from  the  coraera  of  the 
mouth  to  the  tip,  and  Is,  for  half  Its  length  nearest  the 
base,  red;  the  other  part  black:  Irides  huel;  the  head, 
neck,  breast,  and  belly,  are  spotted  in  streaks,  mottled 
and  barred  with  dingy  ash  brown  and  dull  white,  darker 
on  the  crown  and  hinder  part  of  the  neck  ;  the  throat  is 
white ;  and  lines  of  the  same  colour  pass  from  the  upper 
sides  of  the  beak  over  each  ejre,  from  the  coraen  of 
which  two  brown  ones  are  extended  to  the  nostrils.  The 
ground  colour  of  the  shoulders^  scapulan,  lesser  coverts, 
and  tail,  is  a  glossy  olive  brown ;  the  feathers  on  all 
these  parts  are  Indented  on  the  edges,  more  or  less,  with 
triangular-shaped  white  spots.  The  back  Is  white ;  the 
rump  barred  with  wave  lines  of  ash-coloured  brown, 
and  dingy  white  ;  the  vent  feathers  are  marked  nearly 
In  the  same  manner,  but  with  a  greater  portion  of 
white:  the  tail  and  coverts  are  also  barred  with  narrow 
waved  lines  of  a  dull  ash-colour,  and,  in  some  speci- 
mens, are  nearly  black  and  white.  Five  of  the  primary 
quills  are  dark  brown,  tinged  with  olive ;  the  shaft  of 
the  first  quill  is  white  ;  the  next  six  are.  In  the  male, 
rather  deeply  tipped  with  white,  and  slighUy  spotted 
and  barred  with  brown:  the  secondaries,  as  far  as  they 
are  unconverted  when  the  wings  are  extended,  are  of 
the  same  snowy  whiteness  as  the  back.  The  feathers 
which  cover  the  upper  part  of  the  thighs,  and  those  near 
them,  are  blushed  with  a  reddish  or  vinous  colour:  the 
legs  are  of  a  deep  orange  red,  and  measure,  from  the 
end  of  the  middle  toe-nail  to  the  upper  bare  part  of  the 
thigh,  five  inches  and  a  half. 

The  Often  Sandpiper.^~-Th\8  bird  measures  about 
ten  inches  in  length,  to  the  end  of  the  toes  nearly  twelve, 
and  weighs  about  three  ounces  and  a  half.  The  bill  is 
Mack,  and  an  inch  and  a  half  long:  a  pale  streak  ex- 
tends from  It  over  each  eye ;  between  which,  and  the 
comers  of  the  mouth,  there  is  a  duskv  patch.  The 
crown  of  the  head,  and  the  hinder  part  of  the  neck,  are 
of  a  dingy,  brownish  ash-colour;  in  some  qwclmens 
narrowly  streaked  with  white.  The  throat  Is  white ; 
fore-part  of  the  neck  mottled  or  streaked  vrith  brown 
spots  on  a  white  or  pale  ash-coloured  ground.  Tiie 
whole  upper  part  of  the  plumage  is  of  a  glossy  brotiA, 
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uMuta  Ottir  nXotAtj.  Bal,  u  in  Moling 
theix  food,  Ihey  are  often  obliged  to  chan^i 
their  atation ;  so  also  are  they  equally  Bwif 
of  wing,  and  trarerH  immensa  tracts  o 
country  without  much  fatigue. 

It  has  been  thought  by  sonie,  that  a  par 
of  this  class  lived  upon  an  oily  alime,  found 
in  the  bottomi  of  ditchesand  of  weedy  pools  ; 
they  were  thence  termed,  by  Willoughby, 
Mudneitr*.  But  later  discoveries  have  stiown 
that,  in  these  places,  they  bunt  for  the  cater- 
pillars and  worms  of  insects.  From  henoe, 
therefore,  we  may  generRlly  assert,  that  all 
birds  of  this  class  Uve  upon  animals  of  one 
kind  or  another.  The  long-billed  birds  suck 
up  worms  and  insects  from  the  boltom  ;  those 
famished  with  shorter  bills,  pick  up  such 
insects  as  lie  nearer  the  surface  of  the  mea- 
dow, or  among  the  sands  on  the  sea-shore. 

Thus  the  curlew,  the  woodcock,  and  the 
snipe,  are  ever  seen  in  plashy  bnkes,  and 
undet  covered  hedges,  assiduously  employed 
in  seeking  out  insects  in  their  worm  state ; 


or  oltvt  bnnrn,  Blapnt  murksd  in  tha  edgi  of  ouli  : 
Iher  with  null   nnndiili  whiu   ipotii  tha   qullla 
KlUiout  ipoti,  uid  ITS  of  t  darkar  brown:  the  aacoidai 
■mt  tortilla  an  ^trj  long :  Iha  Inaldaa  of  the  winga  are 
duikf,  odgad  wltlk  nhlta  gray ;  and  Cba  Inaldo  conrta 
next  tha  todj  an  curlaialy  barrsd,  Irom  tha  ihaft  of  aach 
faatber  to  tho  edga,  with  narrow  white  Unoa,  rorand 
notri;  of  llw  ahipa  at  two  ddaa  of  a  Irlangla.   Ths  ballf, 
fant,  tall  coTarti,  and  Ull,  an  whita  ;  tha  lot  brouity 
buTod  with  black,  tha  mlddla  foathan  haTlng  four  ban, 
and  thois  ngit  to  thain  daereaatng  In  tha  numbar  of 
htn  tomrdi  the  outilda  faatlMn,  which  an  qolta  plain: 
tha  Isgt  an  gnwn. 

Tba  DumHn  (•«  Plata  XIX.  Rg.  14.)  Thia  Ii  tba 
liB  of  (jack  anlpa.  Tba  iippar  parte  of  the  plomaga 
an  farruginoiB,  markad  with  largs  tpau  of  black  isd  a 
liUle  whlta;  Iha  lower  parta  an  whjlo,  with  duaky 
atrcaki.     It  la  fiiund  In  all  tba  northern  parta  of  Eiircfie. 

Tba  LapwiHf  or  Panll.— Thli  bird  la  about  tha  tin 
or  a  common  pigaon,  and  li  coTared  with  reiy  thick 
pluniei,  which  an  blark  at  tha  nola,  but  of  a  diflannt 
colour  on  tha  outward  part.  Tho  faathen  at  tha  bally, 
thigha,  and  undar  tha  wInga,  an  moat  of  them  wbfta  at 
inow ;  and  tha  under  part  on  tha  otKalda  of  the  wlngi 
white,  but  black  lower.  It  hai  a  great  llw  dlilded 
Into  two  partii  and,  aa  tonaa  author)  affirm,  no  gall. 
Lapwingi  are  finnd  In  mott  parta  of  Snrope,  aa  lar 
nocthward  ai  Iceland.  In  tha  winter  they  are  mat  with 
In  Penia,  and  Egypt.  Tbelrchlof  fond  Is  womis;  and 
aomatlmea  they  may  be  laen  In  flocki  nearly  covarlng 
the  low  marthy  gnuiidi  In  aaarch  of  theae,  which  tbej 
draw  with  gnU  deitarity  From  their  bolat.  When  the 
bird  meeta  wtlh  one  of  theso  little  cluaten  of  pelleta,  or 
nA\i  a(  earth  that  an  thrown  ottt  by  the  worm's  perfora. 
tiena,  It  lint  gently  nmoiei  the  mud  from  the  month 
of  Uia  hole,  then  itrlkea  the  gnand  at  the  aide  with  Its 
foot,  and  ateadlly  and  attentlreif  wait)  the  laava;  the 
repUle,  alarmed  by  the  ihock,  amergaa  from  Ita  retnat, 
and  li  Instantly  aeind.  Theae  blida  make  a  great  noIie 
with  their  wInga  when  flying;  and  an  called  p«e-wlta, 
In  Scotland  and  tha  north  of  England,  from  their  parti- 
cular cry.  In  othor  parts  of  the  liland,  they  are  ciJIed 
gtetn  plonn.  Ttiey  nmsln  here  the  wboio  year. 
IIh  feinale  lay*  two  agga  on  the  dry  ground,  near  lome 
manh,  upon  a  little  bed  which  It  preparea  of  dry  grmn. 
She  tlU  about  thne  weeka  ;  and  tho  young,  an  ahl*  to 


and  it  seems,  from  their  fatness,  that  thet' 
find  a  plentiful  supply.  Nature,  indeed,  fasi 
furnished  them  with  very  convenient  instru- 
ments for  procuring  their  food.  Their  bills 
are  made  sufGciently  long  for  searching  ;  bui 
still  more  they  are  endowed  with  an  exquisite 
sensibility  at  the  point,  for  feeling  their  provi-- 
sion.  They  are  furnished  nith  no  less  than 
three  pair  of  nerves,  equal  almost  to  the  optic 
nerves  in  thickness;  wbich  pass  from  the  roof 
of  the  mouth,  and  run  along  the  upper  chap 
to  the  point. 

Nor  are  those  birds  with  shorter  bills,  and 
destituteof  such  convenient  instruments,  with- 
out a  proper  provision  made  for  their  snbsii- 
tence.  The  lapwing,  the  sandpiper,  and  the 
redshank,  tun  with  surprising  rapidity  along 
the  surface  of  the  marsh  or  the  sea-shore, 
quarter  their  ground  with  great  dexterity, 
and  leave  nothing  of  the  insect  kind  that  hap. 
pens  to  lie  on  the  surface.  These,  however, 
are  neither  so  fat  nor  so  delicate  as  the  former, 
as  they  are  obliged  to  toil  more  for  a  snbsis- 


The  Tumtlaiu — la  about  tha  alio  of  a  thruih  |  the 
hill  fa  nstriy  an  Inch  long,  and  \arta  a  little  npirarda. 
TlM  head,  thnat,  and  hel^,  an  whlta:  the  braait  black ; 
and  the  neck  encircled  with  a  black  colour.  The  upper 
put)  ef  tha  plumage  an  of  •  pale  raddlth  brown.  Thaaa 
bird)  take  their  nune  from  thair  method  of  Rodlng  their 
fond,  which  Ii  by  taming  up  small  itonaa  with  (hair  bill) 
to  gat  tha  inaseta  that  lurk  under  Iham. 

Tha  miwtirtl  (aee  Plate  XIX.  fig.  13.)  The  whlm- 
bnl  l>  only  about  half  the  slia  of  the  curlew,  which  It 
lerr  nearly  reaemblea  In  ahape,  the  ctrioun  of  Ita  plum- 
age, and  manner  of  ita  living.  It  la  about  aaventeen 
Inchet  In  length,  and  twenty-nine  In  breadth ;  and  weigh) 
about  fourtsm  Doncea.  The  bill  ia  about  thne  iDcbes 
ig;  the  iqjper  mandlblo  black,  the  under  one  pala  red. 
Tho  uppar  put  of  the  head  la  black,  divided  In  the 
middle  of  the  crown  by  a  while  line  Iram  the  brown  to 
'e  hinder  part;  between  the  bill  and  the  eye)  there  la 
darklth  oblong  apot  j  the  atdea  of  the  head,  the  nedi, 
and  breut,  are  of  a  pale  brown,  marked  with  narrow 
itraak)  pointing  downward)  i  the  belly  It  ol  the 
aame  colour,  but  (he  dark  ttreak)  upon  It  are  larger ; 
about  tho  Tent  It  la  quite  whita  i  tha  lower  part  of  the 
la  alao  whila.  Ilia  rump  and  tail  feathara  are 
barred  with  black  and  white ;  the  abafta  of  the  quill) 
rbite,  the  outer  wehe  toully  bladi,  but  tha  Inner 
marked  with  large  white  ipota:  the  aocondary  quilb 
lotted  in  tba  same  manner  on  both  the  Inner  and 
weba.  The  loga  and  fiiet  are  of  the  aune  ahape 
and  eolonr  as  Dme  of  the  curlew. 
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tence,  they  are  easily  satisfied  with  whatever 
offers ;  and  their  flesh  often  contracts  a  relish 
of  what  has  heen  their  latest,  or  their  prin- 
cipal food. 

Most  of  the  birds  formerly  described,  have 
stated  seasons  fur  feeding  and  rest :  the  eagle 
kind  prowl  by  day,  and  at  evening  repose ; 
the  owl  by  night,  and  keeps  unseen  in  the 
day  .time :  but  these  birds,  of  the  crane  kind, 
seem  at  all  hours  employed ;  they  are  seldom 
at  rest  by  day  ;  and,  during  the  whole  night- 
season,  every  meadow  and  marsh  resounds 
with  their  different  calls,  to  courtship  or  to 
food. 

This  seems  to  be  the  time  when  they  least 
fear  interruption  from  man  ;  and  though  they 
fly  at  all  times,  yet  at  this  season,  they  ap- 
pear more  assiduously  employed,  both  in  pro- 
viding for  tbeir  present  support,  and  continu- 
ing that  of  posterity.  This  is  usually  the 
season  when  the  insidious  fowler  steals  in 
upon  their  occupations,  and  fills  the  whole 
meadow  with  terror  and  destruction. 

As  all  of  this  kind  live  entirely  in  waters, 
and  among  watery  places,  they  seem  provided 
by  nature  with  a  warmth  of  constitution  to  fit 
them  for  that  cold  element.  They  reside,  by 
choice,  in  the  coldest  climates:  and  as  other 
birds  migrate  here  in  our  summer,  their  mi- 

f  rations  hither  are  mostly  in  the  winter. 
Sven  those  that  reside  among  us  the  whole 
season,  retire  in  summer  to  the  tops  of  our 
bleakest  mountains :  where  they  breed,  and 
bring  down  their  young,  when  the  cold 
weatner  sets  in. 

Most  of  them,  however,  migrate,  and  retire 
to  the  polar  regions  ;  as  those  that  remain 
behind  in  the  mountains,  and  keep  with  us 
during  summer,  bear  no  proportion  to  the 
quantity  which  in  winter  haunt  our  marshes 
and  low  grounds.  The  snipe  sometimes  builds 
here ;  and  the  nest  of  the  curlew  is  sometimes 
found  in  the  plashes  of  our  hills ;  but  the  num. 
her  of  these  is  very  small ;  and  it  is  most  pro- 
bable that  they  are  only  some  stragglers  who, 
not  having  strength  or  courage  sufficient  for 
the  general  voyage,  take  up  from  necessity 
their  habitation  here. 

In  general,  during  the  summer,  this  whole 
class  either  choose  the  coldest  countries  to 
retire  to,  or  the  coldest  and  the  moistest  part 
of  ours  to  breed  in.  The  curlew,  the  wood- 
cock, the  snipe,  the  godwit,  the  gray  plover, 
the  green  and  the  long-legged  plover,  the 
knot,  and  the  tumstone,  are  rather  the  guests 
than  the  natives  of  this  island.  They  visit 
us  in  the  beginning  of  winter,  and  forsake  us 
in  the  spring.  They  then  retire  to  the  moun. 
tains  of  Sweden,  Poland,  Prussia,  and  Lap- 
land, to  breed.  Our  country,  during  the  sum- 
mer season,  becomes  uninhabitable  to  them. 
The   ground   parched   up  by  the  heat;  the 


springs  dried  away ;  and  the  vermicular  in- 
sects already  upon  the  wing;  they  have  no 
means  of  subsisting.  Their  weak  and  deli- 
cately  pointed  bills  are  unfit  to  dig  into  a 
resisting  soil;  and  their  prey  is  departed, 
though  they  were  able  to  reach  its  retreats. 
Thus,  that  season  when  nature  is  said  to  teem 
with  life,  and  to  put  on  her  gayest  liveries,  is 
to  them  an  interval  of  sterility  and  famine. 
The  coldest  mountains  of  the  north  are  then 
a  preferable  habitation;  the  marshes  there 
are  never  totally  dried  up;  and  the  insects 
are  in  such  abundance,  that  both  above 
ground  and  underneath,  the  country  swarms 
with  them.  In  such  retreats,  therefore,  these 
birds  would  continue  always;  but  that  the 
frosts,  when  they  set  in,  have  the  same  effect 
upon  the  face  of  the  landscape,  as  the  heats 
of  summer.  Every  brook  is  stiffened  into 
ice ;  all  the  earth  is  congealed  into  one  solid 
mass  ;  and  the  birds  are  obliged  to  forsake  a 
region  where  they  can  no  longer  find  subsi»» 
tence. 

Such  are  our  visitants.  With  regard  to 
those  which  keep  with  us  continually,  and 
breed  here,  they  are  neither  so  delicate  in 
their  food,  nor  perhaps  so  warm  in  their  con- 
stitutions. The  lapwing,  the  ruff,  the  red- 
shank,  the  sand-piper,  the  seapie,  the  Norfolk 
plover,  and  the  sea-lark,  breed  in  this  coun* 
try,  and  for  the  most  part  reside  here.  In 
summer  they  frequent  such  marshes  as  are 
not  dried  up  in  any  part  of  the  year;  the 
Essex  hundreds,  and  the  fens  of  Lincolnshire. 
There,  in  solitudes  formed  by  surrounding 
marshes,  they  breed  and  bring  up  their  young. 
In  winter  they  come  down  from  their  retreats, 
rendered  uninhabitable  by  the  flooding  of  the 
waters,  and  seek  their  food  about  our  ditches 
and  marshy  meadow-CTOunds.  Yet  even  of 
this  class,  all  are  wanderers  upon  some  occa- 
sions; and  take  wine  to  the  northern  cli- 
mates, to  breed  and  find  subsistence.  This 
happens  when  our  summers  are  peculiarly 
dry ;  and  when  the  fenny  countries  are  not 
sufficiently  watered  to  defend  their  retreats. 

But  though  this  be  the  usual  course  of  na- 
ture, with  respect  to  these  birds,  they  often 
break  through  the  general  habits  of  their  kind ; 
and  as  the  lapwing,  the  ruff,  and  the  sand- 
piper, are  sometimes  seen  to  alter  their  man- 
ners,  and  to  migrate  from  hence,  instead  of 
continuing  to  breed  here ;  so  we  often  find  the 
wood-oock,  the  snipe,  and  the  curlew,  reside 
with  us  during  the  whole  season,  and  breed 
their  young  in  different  parts  of  the  country. 
In  Gasewood,  about  two  miles  from  Tun. 
bridge,  as  Mr  Pennant  assures  us,  some  wood« 
cocks  are  seen  to  breed  annually.  The  young 
have  been  shot  there  in  the  beginning  of  A  u- 
gust;  and  were  as  healthy  and  vigorous  as 
they  are  with  us  in  winter,  though  not  so  well 


RISTORY  OF  BIRDS. 


tasted.  On  the  Alps,  and  other  high  moun- 
tains, says  Willoughby,  the  woodcock  conti- 
nues all  «iininier ;  I  myielf  haTe  flashed  them 
on  the  lop  of  Mount  Jura,  in  June  and  July. 
The  eegs  are  long,  of  a  pale  red  colour,  and 
stained  with  deeper  spots  and  clouds.  The 
noBts  of  the  curlew  and  the  snipe  are  fre- 
quently found;  and  some  of  these  perhaps 
never  endrely  leave  this  island. 
It  is  thus  that  the  same  habits 


common  to  all ;  but  in  nestling,  and 
bringing  up  their  youn?,  one  method  takes 
place  universBllT-  As  they  all  run  and  feed 
upon  the  ground,  so  they  are  all  found  to  nes- 
tle there.  The  number  of  eggs  generally  to 
be  seen  in  every  nest,  is  from  two  to  foor ; 
never  under,  and  very  seldom  exceeding. 
The  nest  is  made  without  any  art ;  but  the 
eggs  are  either  laid  in  some  little  depression 
of  Ibe  earth,  or  on  a  few  bents  and  long  grass, 
(bat  scarcely  preserve  them  from  the  moisture 
below.  Yet  such  is  the  heat  of  the  body  of 
these  birds,  that  the  time  of  incubation  is 
shorter  than  with  any  other  of  the  same  sise. 
The  magpie,  for  instance,  takes  twenty-one 
days  to  natch  its  young ;  the  lapwing  takes 
but  fourteen,  Whether  the  animal  oil,  with 
which  these  birds  abound,  elves  them  this  su. 
perior  warmth,  I  cannot  tell ;  but  there  is  no 
doubt  o!  their  quick  incubation. 

In  their  seasons  of  courtship,  they  pair  as 
other  birds ;  but  not  without  violent  contests  be. 
Iween  the  males,  for  the  choice  of  the  female. 
The  lapwing  and  the'  plover  are  often  seen  to 
li^bt  among  themselves  ;  but  there  is  one  little 
bird  of  this  tribe,  called  the  Rt^,  that  has  got 


the  epithet  of  the  Jtghler,  merely  from  its 
great  perseverance  and  animosity  on  these  oc- 
caaiona.  In  the  beginning  of  spring,  when 
Iheie  birds  arrive  among  oar  marshes,  thity 
■re  observed  to  engage  with  desperate  fury 
■gainst  each  other :  it  is  then  that  the  fowlers, 
seeing  them  intent  on  mutual  destruction, 
spread  their  nets  over  them, and  take  them  in 
graat  numbers.  Yet  even  in  captivity  their 
animosity  still  continues  :  the  people  that  fatten 
them  up  for  sale,  are  obliged  to  shut  them  up 
in  close  dark  rooms ;  for  if  they  let  ever  so 
little  light  in  amonr  Ibem,  the  turbulent  pri- 
soner* instantly    fall    to   fighting   with    each 


other,  and  never  cease  till  each  ha^  killed  its 
antagonist,  especially,  says  Willou^bhy,  if 
any  body  stands  by.  A  similar  animosity, 
though  in  a  less  degree,  prompts  all  this  tribe; 
but  when  they  have  paired,  and  begun  to  lay, 
their  contentions  are  then  over. 

The  phice  these  birds  chiefly  choose  to 
breed  in,  is  in  some  bland  surrounded  with 
sedgy  moors,  where  men  seldom  resort ;  and 
in  such  situations  I  have  often  seen  the  ground 
so  strewed  with  eggs  and  nests,  that  one  could 
scarcely  take  a  step,  without  treading  upon 
some  of  them.  As  soon  as  a  stranger  intrudes 
upon  these  retreats,  the  whole  colony  is  up, 
and  a  hundred  different  screams  are  heard 
from  every  quarter.  The  arts  of  the  lapwing, 
to  allure  men  or  dogs  from  her  nest,  ara  per- 
fectly amusing.  When  she  perceives  the 
enemy  approaching,  she  never  waits  till  they 
arrive  at  ner  nest,  but  boldly  runs  to  meet 
them :  when  she  has  come  as  near  them  as  she 
dares  to  venture,  she  then  rises  with  a  loud 
screaming  before  them,  seeming  as  if  she  were 
just  flushed  from  hatching ;  while  she  v  then 
probablv  a  hundred  yards  from  the  nest. 
Thus  she  flies  with  great  clamour  and  an- 
xiety, whining  and  screaming  around  the  in- 
vaders, striking  at  them  with  her  wings,  and 
fluttering  as  if  she  were  wounded.  To  add 
to  the  deceit,  she  appears  still  mure  clamo> 
rous,  as  more  remote  from  the  nesL  If 
■he  sees  them  very  near,  she  then  seems 
to  be  quite  unooncemed,  and  her  cries  ceaie, 
white  her  terrors  are  really  augmenting.  If 
there  be  dc^s,  she  flies  leavily  at  a  tittJe 
distance  before  tliem,  as  if  maimed ;  still 
vociferous  and  still  bold,  but  never  offering  to 
move  towards  the  quarter  where  her  treasure 
is  deposited.  The  dog  pursues,  in  hopes 
every  moment  of  seizing  the  parent,  and  by 
this  means  actually  loses  the  young  ;  for  the 
cunning  bird,  when  she  has  thus  drawn  him 
off  to  a  proper  distance,  then  puts  forth  her 
powers,  and  leaves  her  astonished  pursuers  to 
gaze  at  the  rapidity  of  her  flight  The  eggs 
of  all  these  birds  are  highly  valued  by  the 
luxurious;  they  are  boi^  bard,  and  tlius 
served  up  without  any  further  preparation. 

As  the  young  of  this  claAsare  soon  batched, 
■0,  when  excluded,  they  quickly  arrive  at 
maturity.  They  run  about  after  the  mother 
as  soon  as  they  leave  the  egg;  and  being 
covered  with  a  thick  down,  want  very  little 
of  that  clutching  which  all  birds  of  the  poultry 
kind,  that  follow  the  mother,  indispensably 
require.  They  come  to  their  adult  state  long 
before  winter;  and  then  flock  together  till 
the  breeding  season  returns,  which  for  a 
while  dissolves  their  society. 

As  the  flesh  of  almost  all  these  birds  is  in 
high  estimation,  so  many  methods  have  been 
contrived  for  taking   Ihem.      That   used  in 
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taking  the  ruff,  seems  to  be  most  advantage- 
ous ;  and  it  may  not  be  amiss  to  describe  it 
The  Buff^  which  is  the  name  of  the  male,  the 
Reeve  that  of  the  female,  is  taken  in  nets 
about  forty  yards  long,  and  seven  or  eight 
feet  high.     These  birds  are  chiefly  found  in 
Lincolnshire  and  the  Isle  of  Ely,  where  they 
come  about  the  latter  end  of  April,  and  dis- 
appear about  Michaelmas.     The  male  of  this 
bird,  which  is  known  from  all  others  of  the 
kind  by  the  great  length  of  the  feathers  round 
his  neck,  is  yet  so  various  in  his  plumage^ 
that  it  is  said,  no  two  ruffs  were  ever  seen 
totally  of  the  same   colour.      The  nets   in 
which  these   are   taken,   are  supported   by 
sticks,  at  an  angle  of  near  forty-five  degrees, 
and  placed  either  on  dry  ground,  or  in  very 
shallow  water,  not  remote  from  reeds :  among 
these  the  fowler  conceals  himself,  till  the 
birds,  enticed  by  a  stale  or  stuffed  bird,  come 
under  the  nets ;  he  then,  by  pulling  a  string, 
lets  them  £gi11,  and  they  are  taken;  as  are 
god  wits,  knots,  and  gray  plovers,  also  in  the 
same  manner.    When  these  birds  are  brought 
from  under  the  net,  they  are  not  killed  imme- 
diately, but  fattened  for  the  table,  with  bread 
and  milk,  hemp-seed  and  sometimes  boiled 
wheat;  but  if  expedition  be  wanted,  sugar  is 
added;  wbich  will  make  them  a  lump  of  fat 
in  a  fortnight's  time.     They  are  kept,  as  ob- 
served before,  in  a  dark  room ;  and  judgment 
is  required  in  taking  the  proper  time  for  kill- 
ing them ,  when  they  are  at  the  highest  pitch 
of  fatness :  for  if  that  is  neglected,  the  birds 
are  apt  to  fall  away.     They  are  reckoned  a 
very  great  delicacy ;  they  sell  for  two  shil* 
lings,  or  half-a^crown,  a  piece ;  and  are  served 
up  to  the  table  with  the  train,  like  woodcocks, 
where  we  will  leave  them. 


CHAP.  XI. 

OF  THE  WATEB-HSN,  AND  THE  COOT.* 

Bbtorb  we  enter  upon  water-fowls,  pro- 
perly so  called,  two  or  three  birds  claim  our 

1  As  bearing  some  ftfliiiitjr  to  this  genus  of  birds,  we 
majr  here  notice  the  RaiU^  so  called  from  the  rattling 
sound  of  their  cry.  These  birds,  which  remain  during 
the  day  concealed  in  the  grass,  seek  their  food  morning 
and  evening  in  the  reeds  and  plants  of  marshes  and 
meadows.  They  fly  Teiy  far,  and  walk  with  great 
agility.  They  never  join  in  &milies  and  flocks.  They 
raise  their  neck  like  hens  when  they  are  disturbed,  and 
the  yoong  quit  the  nest  immediately  alter  birth,  and 
seixe  of  their  own  accord  the  food  which  is  indicated  to 
them  by  the  mother.  To  the  Land^raU  or  Com-eraJk§, 
these  remarks  are  not  perhaps  applicable  in  all  respects. 

The  fTaUT'taU  runs  along  stagnant  waters  as  fast  as 
the  oom-crake  does  over  the  fields.  Sometimes,  instead 
df  traversing  the  water  by  swimming,  it  sustains  itself 


attention,  which  seem  to  form  the  shade  be- 
tween the  web-fboted  tribe  and  those  of  the 
crane  kind.  These  partake  rather  of  the  form 
than  the  habits  of  the  crane;  and  though 
furnished  with  long  legs  and  necks,  rather 
swim  than  wade.  They  cannot  properly  be 
called  web-footed ;  nor  yet  are  they  entirely 
destitute  of  membranes,  which  fringe  their 
toes  on  each  side,  and  adapt  them  for  swim- 
ming. The  birds  in  question  are,  the  Water 
Hen  and  the  Bald- Coot 

These  birds  have  too  near  an  affinity,  not 
to  be  ranked  in  the  same  description.  They 
are  shaped  entirely  alike,  their  legs  are  long, 
and  their  thighs  partly  bare ;  their  necks  are 
proportionable,  their  wings  short,  their  bills 
short  and  weak,  their  colour  black,  their 
foreheads  bald  and  without  feathers,  and  their 
habits  entirely  the  same.  These,  however, 
naturalists  have  thought  proper  to  range  in 
different  classes,  from  very  slight  distinctions 
in  their  figure.  The  water-hen  weighs  but 
fifteen  ounces;  the  coot  twenty-four.  The 
bald  part  of  the  forehead  in  the  coot  is  black ; 
in  the  water-hen  it  is  of  a  beautiful  pink 
colour.  The  toes  of  the  water-hen  are  edged 
with  a  straight  membrane  ;  those  of  the  coot 
have  it  scolloped  and  broader. 

The  differences  in  the  figure  are  but 
slieht ;  and  those  in  their  manner  of  living 
still  less.  The  history  of  the  one  will  serve 
for  both.  As  birds  of  the  crane  kind  are  fur. 
nished  witb  long  wings,  and  easily  change 
place,  the  water-hen,  whose  wings  are  short, 

on  the  broad  leaves  of  aquatic  plants.  Its  food  consists 
of  insects,  snails,  and  shrimps.  It  makes  its  nest  In 
the  midst  of  plants,  by  the  side  of  ponds  and  streams, 
and  the  female  lays  from  six  to  ten  yellowish  eggs, 
marked  with  spots  of  reddish-brown.  The  flesh  of  this 
bfand  has  a  marshy  taste,  but  is,  notwithstanding,  in  some 
estimation. 

The  Land-roily  or  Corn-crake,  is  in  the  genus  GaUu 
nuU  of  Latham.     In  the  more  southern  countries  this 


is  a  bird  of  pissage.  It  arrives  among  us  and  in  France 
about  April  or  May,  and  disappears  in  the  commence- 
ment of  October.  By  its  short  and  sharp  cry,  crM,  erik^ 
we  recognise  its  return.  On  approaching  the  quarter 
whence  this  cry  proceeds,  the  sound  is  not  discontinued, 
but  heard  a  little  iSuther  on,  which  is  occasioned  by  the 
bird,  which  can  fly  away  but  with  difliculty,  running 
with  extreme  swiftness  through  the  tufted  grsss.  In 
consequence  of  the  coincidence  between  the  return  and 
departure  of  the  quails  and  this  bird,  the  latter  has  been 
sometimes  deemed  the  conductor  of  the  former.  These 
birds  are  insectivorous  when  yoong,  but  the  adult  add 
grains,  &c.  of  various  kinds  to  this  aliment 
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is  obliged  to  reaide  entirely  near  thou  pUeei 
where  her  food  lies :  ahe  eaonot  take  tho«e 
long  journeys  that  moat  of  the  crane  Lind 
are  Been  to  perform ;  compelled  by  her  n«. 
tural  imperfections,  as  well  perhaps  *a  by 
inclin&tion,  she  nerer  leave!  tne  side  of  the 
pond  or  the  river  in  which  she  seeks  for  pro. 
vision.  Where  the  stream  ia  aelvaged  with 
aedges,  or  the  pond  edged  with  shrubby  trees, 
the  water-hen  ia  Eenenlly  a  resident  there 
aha  seeks  her  food  along  the  graasy  banks 
and  often  along  the  surface  of  the  water. 
With  Shakspeare's  Edgar,  she  drinks  the 
green  mantle  of  the  standing  pool ;  or, 
least  seems  to  prefer  thoae  placea  where  it 
seen.  Whether  she  makes  pond-need  lier 
food,  or  hunts  among  it  for  water- insects, 
which  are  found  there  in  great  abundance,  is 
not  certain.  I  have  seen  them  when  pond- 
weed  was  taken  out  of  their  atomacb.  She 
builds  her  neat  upon  low  trees  and  shrubs,  of 
sticks  and  librea,  by  the  water-aide.  Her 
eggs  are  sharp  at  one  end,  white,  with  a  tino- 
ture  of  green,  apotted  with  red.  She  lays 
twice  or  thrice  in  a  sumntKri  her  young  ones 
anim  the  moment  they  leave  the  egg,  pursue 
their  parent,  and  imitate  all  her  manners. 
She  rears,  in  this  manner,  two  or  three 
broods  in  a  season :  and  whan  the  young  are 
grown  up,  she  drives  them  off  to  shift  kr 
themselves. 

As  the  Coot  is  a  larger  bird,  it  ia  always 
seen  in  larger  streams,  and  more  retuole  from 


mankind.  The  water-hen  seems  to  prefer 
inhabited  situationa:  she  keeps  near  ponds, 
moats,  and  pools  of  water  near  gentlemen's 
houses;  but  the  coot  keeps  in  rivers,  and 
among  rushy  margined  lakes.  It  there  makes 
a  nest  of  such  weeds  as  the  stream  supplies, 
and  lays  them  among  the  reeds,  floating  on 
the  surface,  and  riaing  and  falling  with  (he 
water.  The  reeds  among  which  it  is  built 
keep  it  fast;  so  that  it  is  seldom  wsshed  into 
the  middle  of  the  stream.  But  if  this  hap- 
pens, which  is  sometimea  the  case,  the  bird 
sits  in  her  nest,  like  a  mariner  in  his  boat, 
and  steers  with  her  legs  her  cargo  into  the 
nearest  harbour :  there,  having  attained  her 
port,  she  continues  to  ait  in  great  tran- 
quillity, regardleas  of  (be  impetuosity  of  the 


current;  and  though  the  water  penetratei 
her  nest,  ahe  hatches  her  egga  in  that  wet 
condition. 

The  water-hen  never  wanders ;  but  the  coot 
sometimes  swims  down  the  current,  till  it 
even  reaches  the  aea.  In  this  voyage  these 
birds  encounter  a  thousand  dangers :  as  they 
cannot  £y  far,  they  are  hunted  by  dogs  and 
men;  as  they  never  leave  the  stream,  they 
are  attacked  and  destroyed  by  otters;  they 
are  preyed  upon  by  kites  and  falcona ;  and 
they  are  taken  in  still  greater  numbers  in 
weirs  made  for  catching  fiah ;  for  these  birda 
are  led  into  the  nets,  while  pursuing  small 
fish  and  Insects,  which  are  their  principal 
food.  Thus  animated  nature  afforda  a  picture 
of  universal  invasion  !  Man  destroys  the  otter, 
the  otter  destroys  the  coot,  the  cool  feeds  upon 
fish,  and  fish  are  universally  the  tyrants  of 
each  other ! 

To  these  birds,  with  long  legs  and  finny 
toes,  I  will  add  one  species  more,  with  short 
legs  and  finny  toes  ;  I  mean  the  Grebe.  The 
entire  resemblance  of  this  bird's  appetites  and 
manners  to  ttiose  of  the  web.footed  class, 
might  justly  induce  me  to  rank  it  among 
them  ;  but  as  it  resembles  those  above  des- 
cribed, in  the  peculiar  form  of  its  toes,  and 
bears  some  similitude  in  its  manners  also,  I 
will  for  once  sacrifice  method  to  brevity.  The 
greb«  is  much  larger  than  either  of  the  former, 
and  its  plumage  white  and  black  ;  it  diSers 
also  entirely  in  the  shortness  of  its  legs, 
which  are  made  for  swimming,  and  not  walk- 
ing :  in  fact,  they  are  from  the  knee  upward 
hid  in  the  belly  of  the  bird,  and  have  conae* 
qiiently  very  little  motion.  By  this  mark, 
and  by  the  scolloped  fringe  of  the  toes,  may 
this  bird  be  easily  dutinguisbed  from  aU 
other. 

Aa  they  are  thus,  from  the  shortness  of 
their  wings,  ill  formed  for  flying,  and  from 
(he  uncommon  shortneaa  of  their  legs  utterly 
unfitted  for  walking,  they  seldom  leave  the 
water,  and  chiefly  frequent  those  broad  shal- 
low pools  where  their  faculty  of  swimming 
can  be  turned  to  the  greatest  advantage,  in 
fishing  and  seeking  their  prey. 

They  are  chiefly,  in  Ibis  country,  seen  to 
frequent  the  meres  of  Shropshire  and  Che- 
shire ;  where  they  breed  among  reeds  and 
flags,  in  a  floating  nest,  kept  steady  by  the 
weeds  of  (he  margin.  The  female  ia  said  to 
be  a  careful  nurse  of  her  young,  being  ob- 
feed  them  most  assiduously  with 
small  eels  ;  and  when  the  little  brood  is  tired, 
the  mother  will  carry  them  either  on  her  back 
inder   her  winga.      This  bird  preys  upon 


water ;  and  is  very  difficult  (o  be  shot,  as  it 
darts  down  on  the  appearance  of  (he  least 
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danger.  It  is  never  seen  on  land;  and, 
thouffh  disturbed  ever  so  often,  will  not  leave 
that  lake,  where  alone,  by  diving  and  swim- 
ing,  it  can  find  food  and  security.  It  is 
chiefly  sought  for  the  skin  of  its  breast,  the 
pluroas^e  of  which   is  of  a   most  beautiful 


silvery  white,  and  as  glossy  as  satin.  This 
part  is  made  into  tippets ;  but  the  skins  are 
out  of  season  about  February,  losing  their 
bright  colour ;  and  in  breeding-time  their 
breasts  are  entirely  bare. 
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CHAP.  I. 

WATEB-FOWL  IN  GENEBAI.. 

In  settling  the  distinctions  among  the  other 
classes  of  birdS)  there  was  some  dimciilty ;  one 
tribe  encroached  so  nearly  upon  the  nature 
and  habitudes  of  another,  that  it  was  not  easy 
to  draw  the  line  which  kept  them  asunder: 
but  in  water-fowly  nature  has  marked  them 
for  us  by  a  variety  of  indelible  characters ;  so 
that  it  would  be  almost  as  unlikely  to  mistake 
a  land-fowl  for  one  adapted  for  living  and 
swimming  among  the  waters,  as  a  fish  for  a 
bird. 

The  first  great  distinction  in  this  class  ap- 
pears in  the  toes,  which  are  webbed  together 
for  swimming.  Those  who  have  remarked 
the  feet  or  toes  of  a  duck,  will  easily  conceive 
how  admirably  they  are  formed  for  making 
way  in  the  water.  When  men  swim,  they 
do  not  open  the  fingers,  so  as  to  let  the  fluid 
pass  through  them;  but  closing  them  toge- 
ther, present  one  broad  surface  to  beat  back 
tlie  water,  and  thus  push  their  bodies  along. 
What  man  performs  by  art,  nature  has  sup- 
plied to  water-fowl;  and,  by  broad  skins,  has 
webbed  their  toes  tc^etber,  so  that  they  ex- 
pand two  broad  oars  to  the  water;  and  thus, 
moving  them  alternately,  with  the  greatest 
ease  paddle  along.  We  must  observe  also,  that 
the  toes  are  so  contrived,  that  as  they  strike 
backward,  their  broadest  hollow  surface  beats 
the  water ;  but  as  thev  gather  them  in  again, 
for  a  second  blow,  their  front  surface  con- 
tracts, and  does  not  impede  the  bird's  progres- 
sive  motion. 

As  their  toes  are  webbed  in  the  most  con- 
venient  manner,  so  are  their  legs  also  made 
most  fitly  for  swift  progression  in  the  water. 
The  legs  of  all  are  short,  except  the  three 
birds  described  in  a  former  chapter ;  namely. 


the  flamingo,  the  avosetta,  and  the  corrira :  all 
which,  for  that  reason,  I  have  thought  proper 
to  rank  among  the  crane  kind,  as  tibey  make 
little  use  of  their  toes  in  swimming.  Except 
these,  all  web-footed  birds  have  very  short 
legs ;  and  these  strike,  while  they  swim,  with 
great  facility. — Were  the  leg  long,  it  would 
act  like  a  lever  whose  prop  is  placed  to  a  dis- 
advantage;  its  motions  would  be  slow,  and 
the  labour  of  moving  it  considerable.  For 
this  reason,  the  very  few  birds  whose  webbed 
feet  are  long,  never  make  use  of  them  in 
swimming :  the  web  at  the  bottom  seems  only 
of  service  as  a  broad  base,  to  prevent  them 
from  sinking  while  they  walk  in  the  mud ; 
but  it  otherwise  rather  retards  than  advancses 
their  motion. 

The  shortness  of  their  legs  in  the  web-footed 
kinds,  renders  them  as  unfit  for  walking  on 
land,  as  it  qualifies  them  for  swimming  in 
their  natural  element  Their  stay,  therefore, 
upon  land,  is  but  short  and  transitory ;  and 
they  seldom  venture  to  breed  far  from  the 
sides  of  those  waters  where  they  usually  re- 
main. In  their  breeding  seasons,  their  young 
are  brought  up  by  the  water-side ;  and  they 
are  covered  with  a  warm  down,  to  fit  them  for 
the  coldness  of  their  situation.  The  old  ones, 
also,  have  a  closer,  warmer  plumage,  than 
birds  of  any  other  class.  It  is  of  their  feath- 
ers  that  our  beds  are  composed  ;  as  they  nei- 
ther mat,  nor  imbibe  humidity,  but  are  fur- 
nished  with  .an  animal-oil  that  glazes  their 
surface,  and  keeps  each  other  separate.  In 
some,  however,  this  animal-oil  is  in  too  great 
abundance,  and  is  as  ofiensive  from  its  smell, 
as  it  is  serviceable  for  the  purposes  of  house- 
hold economy.  The  feathers,  therefore,  of  all 
the  penguin  kind  are  totally  useless  for  do* 
mestic  purposes ;  as  neither  boiling  nor  bleach- 
ing  can  divest  them  of  their  oily  rancidity. 
Indeed,  the  rancidity  of  all  new  feathers ,  of 
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whateTeT  water-ibwl  thev  be,  is  so  disgusting, 
that  our  aphoUtefeTs  give  near  double  the 
price  for  old  feathers  that  they  afford  for  new ; 
to  be  free  from  smell,  thej  must  all  be  lain 
upon  for  soine  time  ;  and  their  usual  method 
u  to  mix  the  new  and  the  old  together. 

This  quantity  of  oil,  with  which  most 
>rater-(bwt  are  supplied,  contributes  also  to 
their  warmth  in  the  moist  element  where  thev 


eitemally,  and  this  natural  lining  more  in- 
ternally, they  are  better  defended  against  the 
changes  or  the  inclemencies  of  the  weather, 
than  any  other  class  whatever. 

As,  among  land-birds,  there  are  some  found 
fitted  entirely  for  depredation,  and  others  for 
1  harmless  method  of  subsisting  upon  vegeta- 
bles, so  also,  among  these  birds,  there  are 
tribes  of  plunderers  that  prey,  not  only  upon 
Gsh,  but  aometimes  upon  water-fowl  them- 
setrea  There  are  likewise  more  inoffensive 
tribes,  that  live  upon  iiLiects  and  vegetables 
ODly.  Some  water.fowls  subsist  by  making 
suddeo  stoops  from  above,  to  seize  whatever 
fish  come  near  the  surface  ;  others  again,  not 
foniisbed  with  win^  long  enough  to  fit  them 
for  flight,  take  their  prey  by  diving  after  it 
to  the  bottom. 

Plum  hence  all  water-Ibnl  naturally  fall 
into  three  distinctions.  Those  of  the  Gull 
kind,  that,  with  long  legs  and  round  bills,  fly 
along  the  surface  to  seize  tbeir  prey  :  those  of 
the  Penguin  kind,  that,  with  round  bills,  legs 
bid  in  Uie  abdomen,  and  short  wings,  dive 
after  their  prey:  and,  thirdly,  those  of  the 
Goose  kind,  with  flat  brood  bills,  that  lead 
harmless  lives,  and  chiefly  subsist  upon  in. 
sects  and  vegetables. 

These  are  not  speculative  distinctions,  made 
Dp  for  the  arraneement  of  a  system  ;  but  they 
are  strongly  and  evidently  marked  by  nature. 
The  gull  kind  are  active  and  npacioua  ;  con. 
ttantly,  except  when  they  breed,  keeping  upon 
the  wing ;  fitted  for  a  life  of  rapine,  with 
sharp  straight  bills  for  piercing,  or  hooked  at 
the  end  for  holding  their  fishy  prey.  In  (his 
class  we  may  rank  the  Albatross,  the  Cormo. 
raot,  the  tiannet  or  Solan  Goose,  the  Shag, 
the  Prieate-bird,  the  Great  Brown  Gull,  and 
all  the  lesser  tribe  of  gulls  and  sea-swallows. 
The  Peogoin  kind,  with  appetites  as  vora- 
doas,  bills  as  sharp,  and  equally  eager  for 

;rey,  are  yet  unqualified  to  obtain  it  by  flight 
'heir  wings  are  short,  and  their  bodies  la^e 
■nd  heavy,  ao  that  they  can  neither  run  nor 
fly.  But  they  are  formed  for  diving  in  a  very 
pecoliar  manner.  Their  feet  are  pbced  so  far 
backward,  and  their  legs  so  hid  in  the  abdo- 
men, that  the  slightest  stroke  sends  them  head 
foremost  to  the  bottom  of  the  water.  To  this 
class  we  may  refer  the  Penguin,  the  Auk 


the  Skout,  the  Sea'turtle,  the  Bottlenose,  and 
the  Loon. 

The  Gooae  kind  are  easily  distinguishable, 
by  (heir  flat  broad  bills  covered  with  a  skin, 
and  their  manner  of  feeding,  which  is  mostly 
upon  vegetables.  In  this  class  we  may  place 
the  Swan,  the  Ooose,  the  Duck,  the  Teal,  the 
Widgeon,  and  all  their  numerous  varieties. 

In  describing  the  birds  of  these  three  clas- 
ses, I  will  put  the  most  remarkable  of  each 
class  at  the  beginning  of  their  respective  tribes, 
and  give  their  separate  history;  tlien,  after 
having  described  tue  chiefs  of  the  tribe,  the 
more  ordinary  sorts  will  nalurallv  fall  in  a 
bod^,  and  come  under  a  general  oescription, 
behind  their  leaders.  But  before  I  offer  to 
pursue  this  methodical  arrangement,  I  must 
give  the  history  of  a  bird,  that,  from  the  sin> 
gularity  of  its  conformation,  seems  allied  to  no 
species;  and  should,  therefore,  be  separately 
described — I  mean  the  Pelican. 
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Thb  Pelican  of  Africa  is  much  larger  in 
the  body  than  a  swan,  and  somewhat  of  the 
same  shape  and  colour.  Its  four  toes  are  all 
webbed  together;  and  its  neck,  in  some  mea- 
sure, resembles  that  of  a  swan:  but  that  sin- 
gularity in  which  it  differs  from  all  other  birds 
is  in  the  bill  and  the  great  pouch  undemealh, 
which  are  wonderful,  and  demand  a  distinct 
description.'     This   enormous  hill  is  fifteen 


>  TliB  rvllcui  ii  one  oT  111*  Urgut  wtteMtlrdi^  cmul- 
duibly  aic<adin|  tbs  sin  of  Uia  iw*!!,  ind  frM|iianUy 
meuuHng  from  dn  to  lii  fatl  bctiTMn  Um  iitr«iily  of 
tht  bill  ud  Uut  of  lbs  ttU,  tod  Itdb  ud  U  twtlrs  ba- 
twsan  tha  U|M  of  (ba  axpandad  nlnfa.  Ita  bill  b  nurlr 
m  foot  utd  s  btir  is  leogtb,  and  from  as  Inch  and  a  half 
Is  two  iDcfaaa  bnnd;  anid  lis  pouch  Is  oapabta  of  molsln- 
Ing,  whan  itratohad  to  fla  utmost  eiUnt,  two  or  thres 
gallona  of  watar.  Tba  quanlitjr  of  fish  which  It  une- 
tlmea  acctunuUtst  In  tba  bow  mnicAabl*  rapialbiry  la 
apokan  of  a*  anoriDCUi.  NotifithMuMliai  Uwlr  graal 
8e 
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incbes  from  ihe  point  to  the  opening  of  the 
mouth,  which  is  a  good  way  back  behind  the 
eyes.      At  the  base,  the  bill  is   somewhat 
greenish,  but  varies  towards  the  end,  being  of 
a  reddish-blue.     It  is  very  thick  in  the  be- 
ginning, but  tapers  off  to  the  end,  where  it 
hooks  downwards.     The  under  chap  is  still 
more  extraordinary;  for  to  the  lower  edges  of 
it  hangs  a  bag,  reaching  the  whole  length  of 
the  bill  to  the  neck,  which  is  said  to  be  capa- 
ble of  containing  fifteen  quarts  of  water.    This 
bag  the  bird  has  a  power  of  wrinkling  up  into 
the  hollow  of  the  under-chap :  but  by  opening 
the  bill,  and  putting  one's  hand  down  into  the 
bag,  it  may  be  distended  at  pleasure.     The 
skin  of  which  it  is  formed  will  then  be  seen 
of  a  bluish  ash-colour,  with  many  fibres  and 
veins  running  over  its  surface.     It  is  not  co- 
vered with  feathers,  but  a  short  downy  sub 
stance,  as  smooth  and  as  soft  as  satin,  and  is 
attached  all  along  the  under  edges  of  the  chap, 
to  be  fixed  backward  to  the  neck  of  the  bird 
by  proper  ligaments,  and  reaches  near  half 
way  down.     When  this  bag  is  empty  it  is 
not  seen ;  but  when  the  bird  has  fished  with 
success,  it  is  then  incredible  to  what  an  extent 
'it  is  often  seen  dilated.     For  the  first  thing 
the  pelican  does  in  fishing  is  to  fill  up  the 
bag ;  and  then  it  returns  to  digest  its  burden 
at  leisure.      When  the  bill  is   open  to    its 
widest  extent,  a  person  may  run  his  head  into 
the  bird's  mouth,  and  conceal  it  in  this  mon- 
fitrous  pouch,  thus  adapted  for  very  singular 
purposes.    Yet  this  is  nothing  to  what  Ruysch 
assures  us,  who  avers,  that  a  man  has  been 
seen  to  hide  his  whole  leg,  boot  and  all,  in  the 
monstrous  jaws  of  one  of  these  animals.     At 
first  appearance  this  would  seem  impossible, 
as  the  sides  of  the  under  chap,  from  which  the 
bag  depends,  are  not  above  an  inch  asunder 
when  the  bird's  bill  is  first  opened ;  but  then 
they  are  capable  of  great  separation ;  and  it 
must  necessarily  be  so,  as  the  bird  preys  u]X)n 
the  largest  fishes,  and  hides  them  by  dozens 
in  its  pouch.     Tertre  affirms,  that  it  will  hide 


bulk  and  apparent  clumsiness,  the  large  extent  of  their 
wiogs,  and  the  extreme  lightness  of  their  bones,  which 
are  so  thin  as  to  be  almost  tntnsparant,  enable  these  birds 
to  rise  to  a  lofty  pitch  in  the  air,  to  hover  at  a  moderate 
elevation,  or  to  skim  rapidly  along  the  surfiue  of  the 
water  with  as  much  facility  as  they  dive  into  its  depths 
in  pursuit  of  their  prey.  They  sometimes  assemble  in 
large  numbers,  and  in  this  case  are  said  by  Bufibn  to 
act  in  concert,  and  to  show  no  little  skill  in  manosuvring 
with  the  view  of  securing  a  plentiful  quarry,  forming 
themselves  into  a  circular  line,  and  gradually  narrowing 
the  extent  of  the  space  enclosed,  until  they  have  driven 
the  fishes  into  so  small  a  compass  as  to  render  them  a 
certain  prey ;  when  at  a  given  signal  they  all  at  once 
plunge  into  the  water  and  seize  upou  their  terrified  vie 
tims,  filling  their  pouches  with  the  spoil,  and  flying  to 
the  land,  there  to  devour  It  at  their  leisure.  This  fish- 
ery is  rar/ied  on  both  at  tea  and  iu  fresh  water. 


as  many  fish  as  will  serve  sixty  hungry  men 

for  a  meal. 

Such  is  the  formation  of  this  extraordinary 
bird,  which  is  a  native  of  Africa  and  Ameri- 
Tbe  pelican  was  once  also  known  in  Eu 


ca. 


rope,  particularly  in  Russia ;  but  it  seems  to 
have  deserted  our  coasts.  This  is  the  bird 
of  which  so  many  fabulous  accounts  have  been 
propagated;  such  as  its  feeding  its  young 
with  its  own  blood,  and  its  carrying  a  provi- 
sion of  water  for  them  in  its  great  reservoir  in 
the  desert.  But  the  absurdity  of  the  first  ac- 
count answers  itself;  and  as  for  the  latter,  the 
pelican  uses  its  bag  for  very  different  purpo- 
ses than  that  of  filfinff  it  with  water. 

Its  amazing  pouch  may  be  considered  as 
analogous  to  wie  crop  in  other  birds,  with  this 
difference,  that  as  theirs  lies  at  the  bottom  of 
the  gullet,  so  this  is  placed  at  the  top. — ^^Thus, 
as  pigeons  and  other  birds  macerate  their  food 
for  their  young  in  their  crops,  and  then  supply 
them,  so  the  pelican  supplies  its  young  by  a 
more  ready  contrivance,  and  macerates  their 
food  in  its  bill,  or  stores  it  for  its  own  parlicu. 
lar  sustenance. 

The  ancients  were  particularly  fond  of  giv- 
ing  this  bird  admirable  qualities  and  parental 
affections;  struck,  perhaps,  with  its  extraordi- 
nary figure,  they  were  willing  to  supply  it 
with  as  extraordinary  appetites ;  and  having 
found  it  with  a  large  reservoir,  they  were 
pleased  with  turning  it  to  the  most  tender  and 
parental  uses.  But  the  truth  is,  the  pelican 
is  a  very  heavy,  sluggish,  voracious  bird,  and 
very  ill  fitted  to  take  those  flights,  or  to  make 
those  cautious  provisions  for  a  distant  time, 
which  we  have  been  told  they  do.  Father 
Labat,  who  seems  to  have  studied  their  man- 
ners  with  great  exactness,  has  given  us  a  mi- 
nute history  of  this  bird,  as  found  in  America; 
and  from  him  1  will  borrow  mine. 

The  pelican,  says  Labat,  has  strong  wings, 
furnished  with  thick  plumage  of  an  ash-co- 
lour, as  are  the  rest  of  the  feathers  over  the 
whole  body.  Its  eyes  are  very  small  when 
compared  to  the  size  of  its  head;  there  is  a 
sadness  in  its  countenance,  and  its  whole  air 
is  melancholy.  It  is  as  dull  and  reluctant  in 
its  motions,  as  the  flamingo  is  sprightly  and 
active.  It  is  slow  of  flight ;  and  when  it  rises 
to  fly,  performs  it  with  difficulty  and  labour. 
Nothing,  as  it  would  seem,  but  the  spur  of 
necessity  could  make  these  birds  change  their 
situation,  or  induce  them  to  ascend  into  the 
but  they  must  either  starve  or  fly. 


air 


They  are  torpid  and  inactive  to  the  last  de- 
gree,  so  that  nothing  can  exceed  their  indoU 
ence  but  their  gluttony ;  it  is  only  from  the 
stimulations  of  hunger  that  they  are  excited  to 
labour  ;  for  otherwise  they  would  continue  al- 
ways in  fixed  repose.  When  they  have  raised 
themselves  about  thirty  or  forty  feet  above  the 


THE  PELICAN. 


203 


surface  of  the  sea,  they  turn  their  head  with 
one  eye  downwards,  and  continue  to  fly  in 
that  posture.  As  soon  as  they  perceive  a  iish 
sufficiently  near  the  surface,  they  dart  down 
upon  it  with  the  swiftness  of  an  arrow,  seize  it 
with  unerring  certainty,  and  store  it  up  in 
their  pouch.  They  then  rise  again,  though 
not  without  great  labour,  and  continue  hover- 
ing and  fishing,  with  their  head  on  one  side 
as  before. 

This  work  they  continue  with  great  effort 
and  industry  till  their  bag  is  full,  and  then 
they  fly  to  land  to  devour  and  digest  at 
leisure  the  fruits  of  their  industry.  This, 
however,  it  would  appear,  they  are  not  long 
in  performing ;  for  towards  night  they  have 
another  hungry  call,  and  they  again  reluc 
tantly  go  to  labour.  At  night,  when  their 
fishing  is  over,  and  the  toil  of  the  day 
crowned  with  success,  these  lazy  birds  retire 
a  little  way  from  the  shore ;  and,  though  with 
the  webbed  feet  and  clumsy  figure  of  a  goose, 
they  will  be  contented  to  perch  no  where  but 
upon  trees,  among  the  light  and  airy  tenants 
of  the  forest  There  they  take  their  repose 
for  the  night ;  and  often  spend  a  great  part  of 
the  day,  except  such  times  as  tney  are  fish- 
ing,  sitting  in  dismal  solemnity,  and,  as  it 
would  seem,  half  asleep.  Their  attitude  is, 
with  the  head  resting  upon  their  great  bag, 
and  that  resting  upon  their  breast.  There 
they  remain  without  motion,  or  once  chang. 
ing  their  situation,  till  the  calls  of  hunger 
break  their  repose,  and  till  they  find  it  indis. 
pensably  necessary  to  fill  their  magazine  for 
a  fresh  meal.  'Thus  their  life  is  spent  be- 
tween sleeping  and  eating;  and  our  author 
adds,  that  they  are  as  foul  as  they  are  vora. 
clous,  as  they  are  every  moment  voiding  ex. 
crements  in  heaps  as  large  as  one's  fist. 

The  same  indolent  habits  seem  to  attend 
them  eyen  in  preparing  for  incubation,  and 
defending  their  young  when  excluded.  The 
female  makes  no  preparation  for  her  nest,  nor 
seems  to  choose  any  place  in  preference  to  lay 
in  ;  but  drops  her  eggs  on  the  bare  ground  to 
the  number  of  five  or  six,  and  there  continues 
to  batch  them.  Attached  to  the  place,  with. 
out  any  desire  of  defending  her  eggs  or  her 
young,  she  tamely  sits,  and  suffers  them  to  be 
taken  from  under  her.  Now  and  then  she 
just  ventures  to  peck,  or  to  cry  out  when  a 
person  offers  to  beat  her  off. 

She  feeds  her  young  with  fish  macerated 
for  some  time  in  her  bag  ;  and  when  they 
crjy  flies  off  for  a  new  supply.  Labat  tells 
us,  that  he  took  two  of  these  when  very  young, 
and  tied  them  by  the  leg  to  a  post  stuck  into 
the  ground,  where  he  had  the  pleasure  of 
seeing  the  old  one  for  several  days  come  to 
feed  them,  remaining  with  them  the  greatest 
part  of  the  day,  and  spending  the  night  on 


the  branch  of  a  tree  that  hung  over  them. 
By  these  means  they  were  ail  three  become 
so  familiar,  that  they  suffered  themselves  to 
be  handled  ;  and  the  young  ones  very  kindly 
accepted  whatever  fish  he  offered  them.  These 
they  always  put  first  into  their  bag,  and  then 
swallowed  at  their  leisure. 

It  seems, however,  that  theyare  but  disagree- 
able and  useless  domestics ;  their  gluttony  can 
scarcely  be  satisfied ;  their  flesh  smells  very 
rancid;  and  tastes  a  thousand  times  worse 
than  it  smells.  The  native  Americans  kill 
vast  numbers ;  not  to  eat,  for  they  are  not  fit 
even  for  the  banquet  of  a  savage  ;  but  to  con- 
vert  their  large  bags  into  purses  and  tobacco 
pouches.  They  bestow  no  small  pains  in 
dressing  the  skin  with  salt  and  ashes,  rubbing 
it  well  with  oil,  and  then  forming  it  to  their 
purpose.  It  thus  becomes  so  soft  and  pliant, 
that  the  Spanish  women  sometimes  adorn 
it  with  gold  and  embroidery  to  make  work- 
bags  of. 

Yet  with  all  the  seeming  habitudes  of  this 
bird,  it  is  not  entirely  incapable  of  instruction 
in  a  domestic  state.  Father  Raymond  assures 
us,  that  he  has  seen  one  so  tame  and  well  edu- 
cated  among  the  native  Americans,  that  it 
would  go  off  in  the  morning  at  the  word  of 
command,  and  return  before  night  to  its 
master,  with  its  great  pouch  distended  with 
plunder ;  a  part  of  which  the  savages  would 
make  it  disgorge,  and  a  part  they  would  per- 
mit  it  to  reserve  for  itself. 

"  The  pelican,"  as  Faber  relates,  "is  not 
destitute  of  other  qualifications.  One  of 
these  which  was  brought  alive  to  the  duke  of 
Bavaria's  court,  where  it  lived  forty  years, 
seemed  to  be  possessed  of  very  uncommon 
sensations.  It  was  much  delighted  in  the 
company  and  conversation  of  men,  and  in 
music  both  vocal  and  instrumental :  for  it 
would  willingly  stand,"  says  he,  "by  those 
that  sung,  or  sounded  the  trumpet ;  and 
stretching  out  its  head,  and  turning  its  ear  to 
the  music,  listened  very  attentively  to  its 
harmony ;  though  its  own  voice  was  little 
pleasanter  than  the  braying  of  an  ass."  Ges- 
ner  tells  us,  that  the  emperor  Maximilian  had 
a  tame  pelican,  which  lived  for  above  eighty 
years,  and  that  always  attended  his  army  on 
their  march.  It  was  one  of  the  largest  of  the 
kind,  and  bad  a  daily  allowance  by  the 
emperor's  orders.  As  another  proof  of  the 
great  age  to  which  the  pelican  lives,  Aldro- 
vandus  makes  mention  of  one  of  these  birds 
that  was  kept  several  years  at  Mechlin, 
which  was  verily  believed  to  be  fifty  years 
old. — We  often  see  these  birds  at  our  shows 
about  town. 
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CHAP.  IIL 


OF  THB  ALBATROSS,  THE  FIRST  OF  THR 

GULL  RIND.* 


THOfTGH  this  is  one  of  the  largest  and  most 
formidable  birds  of  Africa  and  America,  yet 
we  have  but  few  accounts  to  enlighten  us  in 
its  history.    The  figure  of  the  bird  is  thus  de- 

*  The  <»c«tii  hat  its  own  peculiar  birds  ■•  wdl  m  the 
land.  Compelled  to  trererae  Inoetiantly  ita  aolitudes  to 
obtain  their  aubsistence,  they  are  endowed  with  a  won- 
derful power  of  flight,  so  that  In  a  few  hours  they  are 
able  to  cross  immense  distatioes,  and  to  betake  them, 
selves  to  those  places  to  which  their  instinct  directs  them. 
Among  these  numerous  tribei  there  exist  distinctions 
of  manners  as  deelded  as  the  phyaloal  characters  by 
which  they  are  classified ;  and  this  Induces  us  to  give 
the  name  of  birds  of  the  ocean  (pheau*  petaffiem),  pro- 
perly  so  called ,  to  the  petrels  and  the  albatrosses.  The 
former  are  found  In  every  eea,  under  ev«ry  meridian, 
and  In  almost  every  latitude.  Except  the  short  time 
which  they  devote  to  rearing  their  young,  all  the  rest  of 
their  life  Is  occupied  in  traversing  the  ocean,  and 
laboriously  seeking,  in  the  midst  of  storms,  a  scanty 
sustenance,  almost  as  soon  digested  as  procured ;  which 
seeme  to  place  them  under  subjection  to  a  single  duty, 
that  of  obtaining  nourishment. 

Boobies  (StUa  BoMtana),  noddies  (8Uma\  men  of 
war  birds  {Peleoamm  AqvUut^  L.),  and  tropic  birds 
{Phaeton  eruiescent) — ^although  they  occasionally  take 
long  flights  over  the  sea,  do  not  deserve  the  name  of 
birds  of  the  ocean :  they  sfanply  make  excursions ;  and 
prelerring  their  lonely  cliflk  to  the  rooking  of  the  waves, 
they  generally  return  to  them  eveiy  evening. 

The  discrimination  of  the  several  species  of  albatross 
has  become  a  matter  of  great  difficulty,  from  the  many 
diflbrent  names  that  successive  travellers  have  bettowed 
upon  them,  and  from  the  diflerence  between  the  sexes, 
as  well  as  from  the  change  whioh  takes  place  in  the 
same  Individual  atdiflerent  ages  and  at  difierent  seasons 
of  the  year. 

The  greatest  number  of  albatrosses  are  met  with 
between  the  66tb  and  fi9th  parallel  of  latitude;  and 
probably  In  that  dijnectlon  they  may  hare  no  boundary 
but  the  polar  ice.  Although  they  are  to  be  met  with 
over  the  whole  of  this  vast  mace,  there  are  some  places 
for  which  they  have  a  preference,  and  in  which  they 
are  found  In  greater  numbers  than  elsewhere.  They 
are  meet  abundant  about  the  Cape  of  Good  Hope  and 
about  Cape  Horn,  and  both  these  places  are  well  known 
to  be  almost  constantly  the  scenes  of  very  vident  storms. 
The  petrels  are  more  numerous,  and  more  widely  dif. 
fused,  since  they  are  to  be  met  with  from  pole  to  pole, 
and  they  vary  very  much  In  size.  The  albatross  is 
distinguishable  by  its  great  size  ;  but  one  species  of  the 
petrel  {ProoeUaria  giganUa)  is  nearly  as  large,  while 
another  species  is  pM  difierent  from  this  as  a  sparrotv 
from  a  goose. 

It  is  certain  that  fish  do  serve  for  food  to  the  albatross 
and  petrel,  although  they  were  never  seen  purening  the 
flying-fish,  which  are  said  to  &11  a  prey  to  them  when 
they  leave  the  deep,  and,  betaking  themselves  to  their 
wings  to  avoid  the  enemy  in  the  water,  only  encounter 
anew  danger  in  the  albatross;  nor  were  any  remains, 
either  of  these  or  of  the  mollusca — which,  as  it  were, 
cover  these  seas,  and  would  alone  be  sufllcient  to  satisfy 
one  of  these  birds  for  a  whole  day— ever  found  in  their 
stomachs.  We  have  seen  them  surrounded  with  se^ 
blubbers,  physaliie,  Salpie,  &c.,  but  these  aflTorded  them 
no  nourishment;    they  invariably  sought  other  food. 


scribed  by  Edwards :  "  The  body  is  rathet 
larger  than  that  of  a  pelican  ;  and  its  wings, 
when  extended,  ten  feet  from  tip  to  tip.  The 
bill,  which  is  six  inches  long,  is  yellowish, 
and  terminates  in  a  crooked  point  The  top 
of  the  head  is  of  a  bright  brown ;  the  back  is 
of  a  dirty  deep  spotted  brown  ;  and  the  belly 
and  under  the  wings  is  white;  the  toes, 
which  are  webbed,  are  of  a  flesh  colour." 
Such  are  the  principal  traits  in  this  bird's 

This  was  not  the  case  with  cuttlefish  and  calmara, 
fragments  of  which  were  constantly  found  In  their 
stomachs. 

One  circumstance  which  could  not  escape  notice 
during  our  long  voyages,  is  the  habit— we  should  almost 
say  the  necessity— which  these  birds  are  under  of  fre. 
<{aenting  rough  seas.  The  tempest  Itsdf  does  not 
alarm  them:  and  when  the  wind  Is  blowing  most 
furiously,  they  may  be  seen  wheeling  about  without 
appearing  at  all  afiected  by  It — When,  on  the  other 
hand,  the  ^  of  the  ocean  is  smoothed  by  a  calm,  ffaey 
fly  to  other  regions,  again  to  appear  with  the  return  of 
winds  and  storms.  No  doubt  the  reason  of  this  Is,  thai 
the  agitation  of  the  waves  brings  to  their  sur&ce  those 
marine  animals  which  serve  for  food  to  these  birds.  It 
is  from  the  same  reason  that  they  keep  near  the  eMying 
and  disturbance  occasioned  l>y  the  passfafig  of  a  veswl 
through  the  water.  This  design  was  dearly  demon- 
strated to  us  when  approaching  the  Cape  of  Good  Hope. 
We  were  accompanied  by  a  great  number  of  small 
petrels,  of  the  size  of  kingfishers,  who  were  busy  skim, 
ming  the  surface  of  the  water  in  a  Kne  of  exactly  the 
width  of  our  track.  None  were  le  be  teen  anywhere 
eiae.  We  took  great  can  that  nothing  should  be 
thrown  from  the  corvette,  and  yet  we  saw  them  every 
instant  darting  their  biUs  Into  the  water  to  seise  some 
object  which  we  were  unable  to  distlngm'sh. 

The  duration,  the  rapidity,  the  strength,  and  the 
manner  of  flight  of  these  birds  In  general,  has  been  a 
subject  of  study  and  astonishment  to  us.  Their  agility 
in  casting  themselves,  like  a  harpoon,  on  their  preyi  in 
raising  it  with  their  beak,  their  activity  in  striking  the 
backs  of  the  waves  with  their  foot,  or  In  traversing  their 
long  unsteady  ridges,  wers  sometimes  the  only  spec- 
tacle which  the  solitudes  of  the  ocean  had  to  oflbr  to  ua. 

One  of  the  peculiar  characters  of  these  palmipedes 
(web-footed  birds)  Is,  that  their  flight  is  efiected  almost 
entirely  by  sailing  as  it  were  through  the  air.  If  they 
do  sometimes  flap  their  wings,  it  is  in  order  to  raise 
themselves  more  quickly;  but  such  Instances  are  rare, 
fn  the  albatross,  which  was  principally  remarked  upon« 
both  from  its  great  slae  and  from  its  approaching  nearer 
to  the  ships,  it  was  observed  that  their  long  wings  were 
concave  underneath,  and  that  they  did  not  show  any 
apparent  vibration  in  whatever  position  the  bird  might 
be  *  whether  when  skimming  the  surface  of  the  wave 
they  regulated  their  flight  t^  its  undulations,  or  wlieB 
rising  into  the  air  they  described  wide  circles  around 
the  vessel. 

Land  birds  of  prey  who  fly  in  this  way  without  mor- 
ing  their'wings,  are  generally  descending  towards  the 
earth  when  they  adopt  this  mode  of  flight;  while  the 
petrel  and  the  albatross  easily  raise  themselves  up  into 
the  air,  turn  quickly  round  by  means  of  their  tall,  and 
go  on  in  the  fibce  of  the  highest  wind  without  their  pro. 
gross  appearing  to  be  at  all  diminished  by  its  force,  and 
without  any  apparent  motion  being  imparted  to  their 
wings.  But  still  we  must  admit  that  some  impiilse  is 
given  to  the  air  which  sustains  them,  ■although  we  can. 
not  perceive  It,  it  Is  true,  since  it  probably  Is  exerted  at 
the  end  of  very  long  levers  (at  the  extremities  of  their 
wings) ;  for,  otherwise,  we  cannot  conceive  how  the  pro* 
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tasted.  On  (be  Alps,  and  other  btgh  moun- 
tains, says  Willoughby,  the  woodcock  conti- 
nues kU  summer ;  I  myaelf  have  flushed  them 
on  the  top  of  Mount  Jura,  in  June  and  July. 
The  eggs  are  long,  of  a  pale  red  colour,  and 
■tained  with  deeper  spota  and  clouds.  The 
nosta  of  the  curlew  and  the  snipe  are  fre* 
quently  found;  and  some  of  these  perhaps 
never  entirely  leave  this  island. 

It  is  thus  that  the  same  habits  are,  in  some 
measure,  common  to  all ;  but  in  nestling,  and 
bringing  up  their  youne,  one  method  takes 
place  universally.  As  they  all  run  and  feed 
upon  (he  ground,  so  they  are  all  found  to  nes- 
tle there.  The  number  of  eggs  generally  to 
be  seen  in  every  neat,  is  from  two  to  four; 
never  under,  and  very  seldom  exceeding. 
The  nest  is  made  without  any  art ;  but  the 
eggs  are  either  laid  in  some  little  depression 
of  the  earth ,  or  on  a  few  bents  and  long  grass, 
that  scarcely  preserve  them  from  the  moisture 
below.  Yet  such  is  the  heat  of  the  body  of 
these  birds,  that  the  time  of  incubation  is 
shorter  than  with  any  other  of  the  same  size. 
The  magpie,  for  instance,  takes  twenty-one 
days  to  batdi  ita  young ;  the  lapwing  takes 
but  fourteen.  Whether  the  animal  oil,  with 
which  these  birds  abound,  gives  them  this  su- 
perior wanath,  I  cannot  tell ;  but  there  is  no 
doubt  of  their  qnick  incubation. 

In  their  seasons  of  courtship,  they  pair  as 
other  birds ;  but  not  without  violent  contests  be- 
tween the  males,  for  the  choice  of  the  female. 
The  lapwing  and  the'  plover  ere  often  seen  to 
li^ht  among  themselves  ;  but  there  ia  one  little 
bird  of  this  tribe,  called  the  Ruff,  that  has  got 


the  epithet  of  the  fighter,  merely  from  its 
great  perseverance  and  animosity  on  these  oc- 
casions. In  the  beginning  of  spring,  when 
these  birds  arrive  among  our  marshes,  they 
are  observed  to  engage  with  desperate  fury 
against  each  other ;  it  is  then  that  the  fowlers, 
teeing  them  intent  on  mutual  destruction, 
spread  their  nets  over  them, and  take  them  in 
great  numbers.  Yet  even  in  captivity  their 
animosity  still  continues :  the  people  that  fatten 
them  up  for  sale,  are  obliged  to  shut  them  up 
in  cloae  dark  rooms ;  for  if  tbey  let  ever  so 
little  light  in  amonr  them,  the  turbulent  pri- 
soners instantly   fall   to  fighting  with   each 


other,  and  never  cease  till  each  has  killed  its 
antagonist,  especially,  says  Willoughby,  if 
any  body  stands  by.  A  similar  animositj, 
though  in  a  less  degree,  prompts  all  this  tribe; 
but  when  they  have  paired,  and  began  to  lay, 
their  contentions  are  then  over. 

The  place  these  birds  chiefly  choose  to 
breed  in,  is  in  some  island  surrounded  with 
sedgy  moors,  where  men  seldom  resort ;  and 
in  such  sitaations  I  have  often  seen  the  gmund 
so  strewed  with  egga  and  nests,  that  one  could 
scarcely  take  a  step,  without  treading  upon 
some  of  them.  As  soon  as  a  straneer  intrudes 
upon  these  retreats,  the  whole  colony  is  up, 
and  a  hundred  different  screams  are  heard 
from  every  quarter.  The  arts  of  the  lapwing, 
to  allnre  men  or  dogs  from  her  nest,  are  per- 
fectly amusing.  When  she  perceives  the 
enemy  approaching,  she  never  waits  till  they 
arrive  at  her  nest,  but  boldly  runs  to  meet 
them :  when  she  has  come  as  near  them  as  she 
dares  to  venture,  she  then  rises  with  a  loud 
screaming  before  them,  seeming  as  if  she  were 
just  flushed  from  hatching ;  while  she  is  then 
probablv  a  hundred  yards  from  the  nest. 
Thus  sue  flies  with  great  clamour  and  an- 
xiety, whining  and  screaming  around  the  in- 
vaders, striking  at  them  with  her  wings,  and 
fluttering  as  if  she  were  wounded.  To  add 
to  the  deceit,  she  appears  still  more  clamo- 
rous, as  more  remote  from  the  nest  If 
she  sees  them  very  near,  she  then  seems 
to  be  quite  unooncemed,  and  her  cries  cea^e, 
while  her  terrors  are  really  aogmeuting.  If 
there  be  dt^s,  she  flies  heavily  at  a  littie 
distance  be&re  them,  as  if  maimed;  still 
vociferous  and  still  bold,  but  never  oflering  to 
move  towards  the  quarter  where  her  treasure 
is  deposited.  The  dog  pursues,  in  hopes 
every  moment  of  seizing  the  parent,  and  by 
this  means  actually  loses  the  young ;  for  the 
cunning  bird,  when  she  has  thus  drawn  him 
off  to  a  proper  distance,  then  puts  forth  her 
powers,  and  leaves  her  astonished  puiauers  to 
gaze  at  the  rapidity  of  her  flight  The  eggs 
of  all  these  birds  are  highly  valued  by  the 
luxurious ;  they  are  boiled  hard,  and  thus 
served  up  without  any  further  preparation. 

As  the  young  of  this  class  are  soon  hatched, 
so,  when  excluded,  they  quickly  arrive  at 
maturity.  They  run  about  after  the  mother 
as  soon  as  they  leave  the  egg;  and  being 
covered  with  a  thick  down,  want  very  little 
of  that  clutching  whioli  all  birds  of  the  poultry 
kind,  that  follow  the  mother,  indispensably 
require.  They  come  to  their  adult  state  long 
before  winter;  and  then  flock  together  till 
the  breeding  season  returns,  which  for  a 
while  dissolves  their  society. 

As  the  flesh  of  almost  all  these  birds  ia  in 
high  estimation,  so  many  methods  have  been 
contrived  for  taking   them.      That  nsed  in 
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taking  the  ruff,  aeems  to  be  most  advantage- 
ous ;  and  it  may  not  be  amiss  to  describe  it 
The  Buff^  which  is  the  name  of  the  male,  the 
Reeve  that  of  the  female,  is  taken  in  nets 
about  forty  YArds  long,  and  seven  or  eight 
feet  high.  These  birds  are  chiefly  found  in 
Lincolnshire  and  the  Isle  of  Ely,  where  they 
come  about  the  latter  end  of  April,  and  dis- 
appear about  Michaelmas.  The  male  of  this 
bird,  which  is  known  from  all  others  of  the 
kind  by  the  great  length  of  the  feathers  round 
his  neck,  is  yet  so  various  in  his  plumage, 
that  it  is  said,  no  two  mffs  were  ever  seen 
totally  of  the  same  colour.  The  nets  in 
which  these  are  taken,  are  supported  by 
sticks,  at  an  angle  of  near  forty-five  degrees, 
and  placed  either  on  dry  ground,  or  in  very 
shallow  water,  not  remote  from  reeds :  among 
these  the  fowler  conceals  himself,  till  the 
birds,  enticed  by  a  stale  or  staffed  bird,  come 
under  the  nets ;  he  then,  by  pulling  a  string, 
lets  them  lall,  and  they  are  taken ;  as  are 
godwits,  knots,  and  gray  plovers,  also  in  the 
same  manner.  When  these  birds  are  brought 
from  under  the  net,  they  are  not  killed  imme- 
diately,  but  fattened  for  the  table,  with  bread 
and  milky  hemp-seed  and  sometimes  boiled 
wheat;  bat  if  expedition  be  wanted,  sugar  is 
added;  which  will  make  them  a  lump  of  fat 
in  a  fortnight's  time.  They  are  kept,  as  oh- 
lerved  before,  in  a  dark  room ;  and  judgment 
is  required  in  taking  the  proper  time  for  kill- 
ing them,  when  they  are  at  the  highest  pitch 
of  fatness :  for  if  that  is  neglected,  the  birds 
are  apt  Xo  fall  away.  They  are  reckoned  a 
very  great  delicacy ;  they  sell  for  two  shil- 
lings, or  half-a-crown,  a  piece ;  and  are  served 
up  to  the  table  with  the  train,  like  woodcocks, 
where  we  will  leave  them. 


CHAP.  XI. 

OF  THE  WATER-HEN,  AND  THE  COOT.* 

Bbtorb  we  enter  upon  water-fowls,  pro- 
perly BO  called,  two  or  three  birds  claim  our 


*  As  bearing  some  affinity  to  this  genus  of  birds,  we 
may  here  notice  the  Railt^  so  called  from  the  rattling 
sound  of  their  cry.  These  birds,  which  remain  during 
the  day  ooneealed  in  the  grass,  seeic  their  food  morning 
md  eYoning  in  the  reeds  and  plants  of  marshes  and 
meadows.  They  fly  veiy  far,  and  wallc  with  great 
agility.  They  never  join  in  families  and  flocks.  They 
raise  their  neck  like  hens  when  they  are  disturbed,  and 
the  yoong  quit  the  nest  immediately  after  birth,  and 
■Bias  of  their  own  aooord  the  fiwd  which  is  indicated  to 
them  by  the  mother.  To  the  LoHd^rtul  or  Corn-crake, 
these  remarks  are  not  perhaps  applicable  in  all  respects. 

The  fFaier-raii  runs  along  st^piant  waters  as  fast  as 
the  eom-crske  does  over  the  fields.  Sometimes,  instead 
df  traTsrsing  the  water  by  swimming,  it  sustains  itself 


attention,  which  seem  to  form  the  shade  be- 
tween the  web-iooted  tribe  and  those  of  the 
crane  kind.  These  partake  rather  of  the  form 
than  the  habits  of  the  crane;  and  though 
furnished  with  long  legs  and  necks,  rather 
swim  than  wade.  They  cannot  properly  be 
called  web-footed ;  nor  yet  are  they  entirely 
destitute  of  membranes,  which  fringe  their 
toes  on  each  side,  and  adapt  them  for  swim- 
ming. The  birds  in  question  are,  the  Water 
Hen  and  the  Bald- Coot 

These  birds  have  too  near  an  affinity,  not 
to  be  ranked  in  the  same  description.  They 
are  shaped  entirely  alike,  their  legs  are  long, 
and  their  thighs  partly  bare ;  their  necks  are 
proportionable,  their  wings  short,  their  bills 
short  and  weak,  their  colour  black,  their 
foreheads  bald  and  without  feathers,  and  their 
habits  entirely  the  same.  These,  however, 
naturalists  have  thought  proper  to  range  in 
different  classes,  from  very  slight  distinctions 
in  their  figure.  The  water-hen  weighs  but 
fifteen  ounces;  the  coot  twenty-four.  The 
bald  part  of  the  forehead  in  the  coot  is  black ; 
in  the  water-hen  it  is  of  a  beautiful  pink 
colour.  The  toes  of  the  water-hen  are  edged 
with  a  straight  membrane ;  those  of  the  coot 
have  it  scolloped  and  broader. 

The  differences  in  the  figure  are  but 
slieht ;  and  those  in  their  manner  of  living 
still  less.  The  history  of  the  one  will  serve 
for  both.  As  birds  of  the  crane  kind  are  fur- 
nished with  long  wings,  and  easily  change 
place,  the  water-hen,  whose  wings  are  short, 

on  the  broad  leaves  of  aquatic  plants.  Its  food  consists 
of  insects,  snails,  and  shrimps.  It  makes  its  nest  in 
the  midst  of  plants,  by  the  side  of  ponds  and  streams, 
and  the  female  lays  m>m  six  to  ten  yellowish  eggs, 
roariced  with  spots  of  reddish-brown.  The  flesh  of  this 
bird  has  a  marshy  taste,  but  is,  notwithstanding,  in  some 
estimation. 

The  Land-ran^  or  Corn-crake,  is  in  the  genus  Oalti- 
nule  of  Latham.     In  the  more  southern  countries  this 


is  a  bird  of  passage.  It  arrives  among  us  and  in  France 
about  April  or  May,  and  disappears  in  the  commence- 
ment of  October.  By  its  short  uid  sharp  cry,  crik^  eriA, 
we  recognize  its  return.  On  approaching  the  qtnurter 
whence  this  cry  proceeds,  the  sound  is  not  discontinued, 
but  heard  a  little  farther  on,  which  is  occasioned  by  the 
bird,  which  can  fly  away  but  with  difllculty,  running 
with  extreme  swiibiess  through  the  tufted  gnas.  In 
consequence  of  the  coincidence  l>etween  the  retnm  and 
departure  of  the  quails  and  this  bird,  the  latter  has  been 
sometimes  deemed  the  conductor  of  the  former.  These 
birds  are  insectivorous  when  yomig,  but  the  adult  add 
grains*  &c.  of  various  kinds  to  this  aliment 
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face:  round  this  Uie  penguins  made  their 
lower  settlement,  rather  in  holes  in  the 
ground,  and  most  uioally  eight  penguins  to 
□ne  albatross.  Nothing  is  a  itronger  proof  of 
Mr  BuSbn's  Gno  observation,  that  the  presence 
of  man  not  only  destroys  the  society  of  meaxier 
animals,  but  their  instincts  also.  These  nests 
are  now,  I  am  told,  totally  destroyed;  the 
society  is  broke  up ;  and  the  albatross  and 
penguin  have  gone  to  breed  upon  more  desert 
shores,  in  greater  security.' 

CHAP.  V. 

TBI  COBHOBAMT. 


heavy,  more  inclined  in  6Rure  to  that  of  the 
goose  thau  the  gull.  The  bill  is  straight,  till 
""•t  the  end,  where  the  upper  chap  bends 


Tub  Cormorant  is  above  the  size  of  a  large 
Muscovy  duck,  and  may  be  distinguished 
from  alt  other  birds  of  this  kind,  by  its  four 
toes  being  united  by  membranes  together  ; 
and  by  the  middle  toe  being  toothed  or  notched 
like  a  saw,  to  assist  it  in  holding  its  fishy 
prey.  The  bead  and  neck  of  this  bird  are  of 
a  MWty  blackness;   and  the  body  thick  and 

)  Tbe  AlbitroD  ii  sIm  called  Iha  muuDf-itu'  bird, 
la  (hs  Watt  Indlta  [heta  bJrdi  ira  nid  lo  fbratcll  tha 
■rrlral  of  ihipi;  which  Is  fraquanU}'  tnia,  lud  any  uiu 
From  a  Ttrj  ntturd  ctuu.  They  »\nya  Rih  in  fiua 
wother;  to  Ibal,  wben  the  nind  i>  rough  *t  •»,  tity 
relira  Into  tba  htrboun,  whara  Ifaejr  irs  protected  by 
the  lind ;  uhI  the  Mma  nind  that  blowa  them  in,  bringi 
likewl»  whstgrer  fgueli  mty  be  axpoMd  to  ill  tary,  (o 
uek  a  retrgU  Trom  it.  Thaj  d«>our  Hih  trith  greil 
gluttony  »nd  are  ofttn  so  gorged  a<  to  be  unshle  to  By. 
Their  cry  reaemblss  tha  braying  of  an  au. 

The  ChtcahU  jtlMrvu.—Thli  bird  InhahlU  (he 
Pacinc  Ocean,  and  I)  thrae  feet  long.  The  bill  la 
nhiliab  j  tha  body  of  a  deep  cbeatnut  brown  calour; 
btlly  pale;  face  and  ningt  beneaUi  irhitlsh.  Tha  Iridas 
are  brown;  tha  lega  bluish  wblta,  with  white  clawa. 

Kn!foH>-Womrf,<Ma/roj*.— The  colour  la  wbile  ;  lbs 
bill  ii  black ;  keel  of  (he  upper  maodlble,  and  bate 
ef  [ha  lower  one  yellow ;  tha  body  abota  la  of  a  black- 
blue  colour  ;  beneaLb  It  Is  v.hita.  It  Inhablta  the  PaclGc 
ocean,  and  ii  about  tiire*  feet  long.  Tba  Iridea  are 
brown;  the  nape  of  tba  neck  and  lUDip,  white;  the  lega 
ar*   pale  yellow ;    tha  fara.^«rt  and   coDiiecIed   mam- 

*  Although  the  cornioranl  appean  lo  hiTe  be<jii  always 
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rhaogea  of  plumage  to  which  It  Is  aubjecl,  bat*  been 
perfectly  iuieatlgated,  and  that  the  miilakei  of  tiriler 
writara  ba*e  been  corrected  by  the  obtenatleos  of 
Montagu,  Tenimiiick,  and  olber  emioent  omiUulegiMs^ 
It  hat  been  deacribed  by  leiaral  »i  a  diitinct  apKies 
when  in  Iti  aummer  or  nuptial  plumage.  Some  hsT* 
conaldered  thli  atale  ai  Indicative  only  of  (he  male  bird. 
whilat  othen  haia  regarded  It  a<  •  common  or  an  ac- 
cidental variety.  I(  la  now,  howerer,  wall  aicertalned, 
that,  on  (he  approach  of  spring,  talk  Mt«i  Invailably 
undergo  the  change  that  amimilates  them  to  the  CntUd 
Cormorant  of  Bewldi  and  othen,  and  which  garb  they 
reUIn  till  after  reptoducCion  hia  beta  efi'ected.  Thh  I 
hava  had  repeated  opportuoitlea  of  veiifylng  from  uy 
own  obHriatioDt,  and  by  the  dlnection  of  many  •!■«>- 
mem  from  a  colony  that  annually  breed  at  tbe  Fern 
itianda  on  tha  Northumbrian  coait.  Thii  bird  it  per- 
haps generally  kwked  on  with  dlllike,  from  an  Bttocia. 
(ion  ef  ideal  produced  by  the  eitriTagant  datcripUeos 
oTdiOBrent  authon,  and  tram  the  prominent  put  It  (a 
made  lo  perform  In  the  sublime  poem  of  "  Paradise 
Lost."  As  naturalists,  however,  ud  belienn  in  tba 
unerring  wisdom  so  greatly  and  wonderiuliy  displayed 
throughout  (be  animated  creation,  we  an  not  to  jndga 
i^its  quallliea  from  tbe  aiaggerallons  of  bncy,  but  to 
ccmider  whether  Ita  powers  are  not  fitly  and  beautiAilij 
adapted  (u  the  place  it  la  destined  to  fill  in  the  great 
chain  of  (he  univerae.  Viewed  in  this,  the  only  tru* 
light,  we  ihall  find  mui-h  (o  admire,  since  Its  fnsllncts 
and  hahlti  are  In  such  perfect  accordance  with,  end  sa 
ably  aupport,  the  economy  of  lit  being,  S«  fu,  lodead. 
from  potaesaing  Uie  bad  qualtdes  attributed  (o  11,  it 
seema,  from  the  tealimony  of  Montagu,  to  be  endowed 
with  a  nature  directly  (he  reverse;  for  ha  sUles,  that 
hs  found  il  eitreme^  docile,  of  a  grateful  dlqxaitlon, 
and  without  the  smalleit  tincture  of  a  nvage  or  vindic- 
tive spirit.  Tbla  character  I  can  confirm,  from  having 
kept  i(  in  a  domeiticated  itata;  tLd  the  very  tuA,  ia- 
decd,  af  (hece  birds  having  bean  trained  to  fish,  as  many 
of  the  FalcmiidM  are  to  fowl.  It  a  further  proof  of  Its 
docility  and  tractible  nature.  Like  other  piacivoroua 
birds,  Ita  digestion  ii  rapid,  and  Its  cauamplion  of  food 
consequently  great,  but  the  epKbet  of  giutlw,  and  the 
accuutlon  ef  unrelenting  cruelty,  aro  no  more  applicable 
to  it,  than  to  any  oIlKr  bird  dettioed  by  lis  Crea(or  to 
prey  on  living  matter.  In  Britain,  where  It  Is  numer- 
ous and  widely  disperaed,  the  Cormorant  breeds  upon 
rocky  shores  and  islands,  sekcting  the  nflniu'to  of  the 
locki  for  (hesltuationof  (he  nest,  and  not  (like  the  Green 
Cormaraul)  (he  clefts  or  iedget.  la  some  countries  it 
Eneeda  upon  treep,  poasenlng,  aa  1  have  before  obserred, 
(he  power  of  grasping  fiimly  wl(b  lla  feet.  Upon  ths 
Fern  lalinda,  its  nest  la  composed  entirely  of  a  man  of 
tea-weed,  frequently  heaped  up  to  tha  height  of  two 
feet,  in  which  are  deposited  from  three  lo  Ave  eggi,  of 
a  pile  bluiih-whlte,  wllh  a  rough  lurftce,  from  tba  un- 
equil  deposition  of  tha  calcareous  matter.  Tbe  young, 
when  lint  hatched,  are  quite  caked  and  very  o^,  thie 
skin  being  of  a  purplitfa-blark )  thia  in  lii  or  sevm  days 
becomes  clothed  witli  a  thick  black  down,  but  tha  In- 
Ihered  plumage  is  not  perfected  in  lets  than  fin  or  aix 
weeks.  Initincl,  Ihat  powerful  subttituta  for  mm,  la 
nowhere  more  beautifully esempliflad  than  In  the  young 
of  this  bird ;  lor  I  have  repeatedly  found,  Lhat,  upon 
being  thrown  Into  the  tea,  even  when  tcarcely  half, 
fledged,  they  Immediately  plunge  beneath  the  lur^ice, 
and  endeavour  lu  escape  by  diving.  This  thay  will  do 
to  a  great  distance,  using  their  Imperfect  wing^  and 
punuiug  their  aibmarin*  flight  lu  tbe  sane    nauiwr. 
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Bat  notwithstanding  the  seeming  heaviness 
of  its  make,  there  are  few  birds  more  power- 
fully predaceous.  As  soon  as  the  winter  ap- 
proaches, they  are  seen  dispersed  along  the 
sea-shore,  and  ascending  up  the  mouths  of 
fresh-water  rivers,  carrying  destruction  to  all 
the  finny  tribe.  They  are  most  remarkably 
voracious,  and  have  a  most  sudden  digestion. 
Their  appetite  is  for  ever  cravingi  and  never 
satisfied.  This  gnawing  sensation  may  pro. 
bably  be  increased  by  the  great  quantity  of 
small  worms  that  fill  their  intestines,  and 
which  their  unceasing  gluttony  contribates  to 
engender. 

Thus  formed  with  the  grossest  appetites, 
this  unclean  bird  has  the  most  rank  and  dis. 
agreeable  smell,  and  is  more  fetid  than  even 
carrion,  when  in  its  most  healthful  state.  Its 
form,  says  an  ingenious  modern,  is  disagree- 
able ;  its  voice  is  hoarse  and  croaking ;  and 
all  its  qualities  obscene.  No  wonder  then 
that  Milton  should  make  Satan  personate  this 
bird,  when  he  sent  him  upon  the  basest  pur- 
poses, to  survey  with  pain  the  beauties  of 
Paradise,  and  to  sit  devising  death  on  the  tree 
of  life.'     It  has  been  remarked,  however,  of 

mnd  with  almost  as  much  effect,  as  thetr  parents.  When 
unfledged  ]n  the  nest,  the  young  of  this  species,  if  alarmed 
hy  an  approach,  raise  the  head  and  necic  to  the  full  stretch, 
at  the  same  time  gaping  wide,  and  Tibrating  in  a  curi- 
ous manner  the  loose  skin  of  the  necli  and  throat,  accom- 
panied bjr  a  constant  and  querulous  cry.  In  winter,  cor. 
morants  are  frequently  seen  in  our  rivers  and  lalces  at  a 
coosiderable  distance  from  the  sea,  where  they  occasion- 
ally perch  and  roost  in  such  trees  as  grow  upon  the  im- 
mediate banks.  They  feed  entirely  on  fish,  which  they 
obtain  by  active  pursuit  beneath  the  surface  of  the  water, 
and  haidng  the  gullet  very  large  and  dilatable,  they  are 
enabled  to  swallow  those  or  considerable  sice.  The  prey 
is  killed  by  being  squeezed  in  their  powerful  and  hooked 
bill,  and  aJwajrs  swallowed  head  foremost ;  and  should  the 
fish  happen  to  have  been  awkwardly  captured  for  this 
operation,  it  is  tossed  into  the  air,  and  in  descending 
caught  in  a  mors  favourable  position.  In  swimming, 
the  body  of  this  bird  is  almost  entirely  submerged,  the 
head  and  part  of  the  neck  only  being  visible.  Montagu 
also  observes,  that  when  in  the  act  of  looking  for  its 
prey,  it  always  carries  the  head  under  water,  being  aUe 
thus  to  discover  it  at  a  greater  distance  than  if  the  eyes 
were  kept  above  the  surface,  which  is  generally  in  some 
degree  agitated.  It  may  frequently  be  observed  stand- 
ing  upon  the  shore  or  rocks,  with  the  wings  expanded, 
for  several  minutes  at  a  time,  in  order  to  dry  the  feathers 
and  bring  them  to  the  proper  state  for  preening,  as 
they  are  apt  to  become  wet  from  long  continued  div. 
ing,  causing  the  gradual  loss  of  the  oily  matter  that 
partly  defends  them  from  the  action  of  the  water. 
This  species  Is  a  native  of  the  new  as  well  as  of  the 
ancient  continent,  being  found  In  various  parts  of  North 
America ;  it  is  also  met  with  in  Northern  Asia,  and 
In  Europe  Its  distribution  is  wide,  extending  to  high 
latitudes.  The  bronchi  in  this  bird  are  of  great  length, 
and  of  equal  diameter,  issuing  from  the  lower  larynx, 
which  is  formed  of  a  single  cartilaginous  ring.  Im- 
mediately below  the  glottis,  the  tube  is  enlarged,  but 
soon  contracts,  and  remains  of  the  same  diameter  through 
the  rest  of  Its  eourse.^SM^x  BritUh   Omithotoffv^ 

>  VMe  Peoiiaiit's  Zoology,  p.  477. 


our  poet,  that  the  making  a  water-fowl  perch 
upon  a  tree,  implied  no  great  acquaintance 
with  the  history  of  nature.  In  vindication 
of  Milton,  Aristotle  expressly  says,  that  the 
cormorant  is  the  only  water-fowl  that  sits 
on  trees.  We  have  already  seen  the  pelican 
of  this  number ;  and  the  cormorant's  toes 
seem  as  fit  for  perching  upon  trees  as  for 
swimming ;  so  that  our  epic  bard  seems  to 
have  been  as  deeply  versed  in  natural  history 
as  in  criticism. 

Indeed  this  bird  seems  to  be  of  a  multiform 
nature ;  and  wherever  fish  are  to  be  ibund, 
watches  their  migrations.  It  is  seen  as  well 
by  land  as  sea ;  it  fishes  in  fresh-water  lakes, 
as  well  as  in  the  depths  of  the  ocean  ;  it  builds 
in  the  clifis  of  rocks,  as  well  as  on  trees ;  and 
prevs  not  only  in  the  day-time,  but  by  night. 

Its  indefatigable  nature,  and  its  great 
power  in  catching  fish,  were  probably  the 
motives  that  induced  some  nations  to  breed 
this  bird  up  tame,  for  the  purpose  of  fishing ; 
and  Willoughby  assures  us,  it  was  once  used 
in  England  for  that  purpose.  The  descrip- 
tion of  their  manner  of  fishing  is  thus  delivered 
by  Faber. 

■  **  When  they  carry  them  out  of  the  rooms 
where  they  are  kept,  to  the  fish- pools,  they 
hoodwink  them,  that  they  may  not  be  frighted 
by  the  way.  When  they  are  come  to  the 
rivers,  they  take  ofi*  their  hoods ;  and  having 
tied  a  leather  thong  round  the  lower  part  of 
their  necks,  that  they  may  not  swallow  down 
the  fish  tliey  catch,  thev  throw  them  into 
the  river.  They  presently  dive  under  water, 
and  there  for  a  long  time,  with  wonderful 
swiftness,  pursue  the  fish  ;  and  when  they 
have  caught  them,  rise  to  the  top  of  the  water, 
and  pressing  the  fish  lightly  with  their  bills, 
swallow  them  ;  till  each  bird  hath,  after  this 
manner,  devoured  %ve  or  six  fishes.  Then 
their  keepers  call  them  to  the  fist,  to  which 
they  readily  fly ;  and,  one  after  another, 
vomit  up  all  their  fish,  a  little  bruised  with 
the  first  nip,  given  in  catching  them.  When 
they  have  done  fishing,  setting  their  birds  on 
some  high  place,  they  loose  the  string  from 
their  necks,  leaving  the  passage  to  the  sto- 
mach free  and  open;  and,  for  their  reward, 
they  throw  them  part  of  their  prey ;  to  each 
one  or  two  fishes,  which  they  will  catch  mo»t 
dexterously,  as  they  are  falling  in  the  air. .  ^ 

At  present  the  cormorant  is  trained  in 
every  part  of  China  for  the  same  purpose, 
where  there  are  many  lakes  and  canals. 
**  To  this  end,"  says  Le  Compte,  "  they  are 
educated  as  men  rear  up  spaniels  or  hawks, 
and  one  man  can  easily  manage  a  hundred. 
The  fisher  carries  them  out  into  the  lake, 
perched  on  the  gunnel  of  his  boat,  where 
they  continue  tranquil,  and  expecting  his 
I  orders  with  patience.     When  arrived  at  the 
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prepar  place,  at  tho  fint  signal  given  each 
Biea  a  different  way  to  fulfil  the  ta«k  aMgned 
iL  It  ia  very  pteaaant,  on  this  oceaaicin,  to 
bebald  with  what  aaeacitj  they  portioa  out 
the  lake  or  the  canal  where  thev  are  upoti 
dotj.  They  hunt  about,  they  plunge,  they, 
rin  a  hundred  times  to  the  surface,  until  they 
have  at  last  found  their  prey.  They  then 
seize  it  with  their  beak  by  the  middle,  and 
carry  it  without  fail  to  their  niHster.  When 
the  fish  is  too  Urge,  they  then  eive  each  other 
mutual  aasislance:  one  seizes  it  by  the  head, 
the  other  by  the  tail,  and  in  this  manner  carry 
it  to  the  boat  together.  There  the  boatman 
atretches  out  one  of  his  long  oars,  on  which 
they  perch,  and  being  delivered  of  Iheir  bur- 
den, they  fly  off  to  pursue  their  sporL  When 
Ihe^  are  wearied,  he  lets  them  rest  for  a 
while ;  but  the^  are  never  fed  till  their  work 
is  over.  In  this  manner,  they  supply  a  very 
plentiful  table ;  but  still  their  natural  gluttony 
cannot  be  reclaimed  even  by  education.  They 
have  always  while  they  fish  the  same  string 
fiistened  round  their  throats,  to  prevent  them 
from  devouring  their  prey,  as  otherwise  they 
would  at  once  satiate  themselves,  and  discon- 
tinue their  pursuit  the  moment  they  had  filled 
their  bellies." 

As  for  the  rest,  the  cormorant  is  the  beat 
fisher  of  all  birds  ;  and  though  fat  and  lieavy 
with  the  quantity  it  devours,  is  nevertheless 
general!^  upon  the  wing.  The  great  activity 
with  which  it  pursues,  and  from  a  vast  height 
drops  down  to  dive  after  ita  prey,  ofiera  one 
of  the  most  amusing  spectacles  to  those  who 
stand  upon  a  cliff  on  the  shore.  This  large 
bird  is  seldom  seen  in  the  air,  but  where  there 
are  fish  below ;  but  then  they  must  be  near 
the  surface,  before  it  will  venture  to  souse  upon 
them.  If  they  are  at  a  depth  beyond  what 
the  impetus  of  its  flight  makes  the  cormorant 
capable  of  divine  to,  they  certainly  escape 
him  i  for  this  bin!  cannot  move  so  fast  under 
water,  as  the  fish  can  swim.  It  seldom,  how. 
ever,  makes  an  unsuccessful  dip ;  and  is  often 
seen  rising  heavily,  with  a  fish  larger  than  it 
can  readily  devour.  It  sometimes  also  bap- 
pens,  that  the  cormorant  has  cauebt  the  fish 
by  the  tail ;  and  consequently  the  fins  prevent 
its  being  easily  swallowed  in  that  position. 
In  this  case,  the  bird  is  seen  to  toss  its  prey 
above  its  head,  and  very  dexterously  (o  catch 
it,' when  descending,  by  the  proper  end,  and 
so  Gvallow  it  with  ease. 


CHAP.  V. 

OF  THX  OAHHKT,  OB  BOl^JI  OOOSB. 


Thb  Gannel  ia  of  the  sixe  of  a  tarae  goose, 
3ut  its  wings  much    longer,  being  ais  feet 


■  Although  the  Guinet  (or,  H  it  u  mors  frciiueiiUir 
nllad  In  Scotlud,  the  Solui  Gwsi)  dmerts  Its  linadiDg 
ttatlflni  uid  the  northam  ccaMs  of  (Im  kingdon  upon  the 
ippnuh  of  HitUBii,  tt  Ii  DccitlMwlljr  fauul  thrniglNiut 
the  irhitor  In  Uw  Englkk  obaiuiol,  •rhsra  it  kaap*  at  ■ 
dltttiica  from  tha  land,  feedla|  upon  th<  {rilchaidi  mud 
herriDgi,  which  at  Ihst  wtMni  rellra  to  tho  deeper  pans 
of  tbi  ocean.  Ttte  main  boij  of  thno  binU,  hottOTer, 
appeari  to  leak  mora  foutbam  litltudai,  la  U»f  are  nst 
nitta  in  groat  numban  during  winter  la  Lba  B»7  of  Bis- 
cay, oil  ttaa  coast!  of  Spain  and  Paitugd,  aod  in  tba  Mo- 
dlterranain ;  and  here  Ihe;  find  an  abundant  iafp\y  of 
tha  uichovy  and  aardinc,  both  tpaclea  of  Clup»a  (bar- 
ring). I'bay  ganarelly  make  tbeir  appearanca  about  tin 
and  of  March  or  beginning  of  April,  In  tbe  TlcinUr  of 
tbalr  braedlDg  itatiaaa ;  tbata  ara  tha  tile  of  Aika,  at 
tha  tDouthoFtheFrithoFClfda;  St  Kllda;  Souliakany 
near  the  OrkDefi ;  tba  Skelig  laloa  upoii  tha  Irtib  coast, 
and  the  Baas  Rock  at  tba  ontrtoca  of  the  Frith  of  Forth. 
Upon  Iba  predpltom  rocki  of  Ibeia  tilandt  tba;  hr«ed 
in  Innununbla  multltudea,  occupfhig  all  tbe  lodgaa 
xharaTor  they  Bnd  sufficient  apacB  lor  tba 


Ji  li  fori) 


■  ol  tea-waod,  and  other 


material!,  nblch  they  ellber  find  an  tba  rocky  di&,  or 
gather  frooi  tha  lurfaca  of  tba  sea  as  tbey  pan  on  th* 
wing.  Tbey  lay  hot  ooe  agg  each  (aot  two,  aa  Hated 
by  Tammlnck),  aaceedlng  la  sin  Ibst  of  tba  conno. 
nut,  but  much  leu  than  tho  egg  of  tho  common  gooaa, 
with  which  It  baa  bean  compared.  Ila  colour,  when  Rrit 
laid,  i>  while,  but  It  aooo  becomaa  loIIed,  and  aa  incu. 
bation  proceeda,  aotulrss  a  yellowiih  or  clay-colmred  k|>- 
pearance.  Tha  jMung,  when  batched,  are  naked,  their 
iktn  amootb  and  uf  blulah-black,  but  colored  in  a  fai* 
daya  wilb  a  white  dawn,  which,  gmwlng  rapidly,  Kun 
becomes  Teiy  thick,  glilng  them  In  Ibli  data  tba  ap. 
peannce  of  large  powdar-pu&,  or  maaaes  of  cottoai. 
Orer  this  warm  clotblog,  tbe  regular  plumage  gradoally 
exteiKia ;  aod  after  about  two  montba  tbey  ara  fiiUy 
aedged  and  able  to  take  wing.  Oreat  number*  i^  Um 
young  birds  are  annually  taken  qpon  tba  Baai  Rock,  not 
merely  an  account  of  tba  featherm  and  down,  for  the 
iadiu  are  alao  aald  in  the  neighbouring  towni,  and  in 
the  Edinburgh  market,  al  tbe  rate  of  la,  8d.  CKch. 
being  much  eateemed,  whan  roaatad,  aa  a  rallsh 
a.ihart  time  beJbr*  tbe  hour  of  dinner.  Their  Oesh 
la  *ory  oily  and  rank,  and  though  habit  has  reriMi. 
died  the  9cotch  to  nich  an  uousoal  whet,  few  atnn- 
gara  would  Bud  tbalr  appetites  Inenaaad,  after  par- 
taking  dl  such  a  diih.  Tbia  pracipltoia  rock  (tlw 
Bati  la  rented  from  the    propriator  at  £eO  or  ^70 
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over.  The  bill  is  six  inches  long,  straight 
almost  to  the  point,  where  it  inclines  down, 
and  the  sides  are  irregularly  jagged,  that  it 
may  hold  its  prey  with  greater  security.  It 
differs  from  the  cormorant  in  size,  being 
larger;  and  its  colour,  which  is  chiefly  white; 
and  by  its  having  no  nostrils,  but  in  their 
place  a  long  furrow  that  reaches  almost  to  the 
end  of  the  bill.  From  the  comer  of  the  mouth 
is  a  narrow  slip  of  black  bare  skin,  that  ex- 
tends to  the  hind  part  of  the  head ;  beneath 
the  skin  is  another  that,  like  the  pouch  of  the 
pelican,  is  dilatable,  and  of  size  sufficient  to 
contain  five  or  six  entire  herrings,  which  in 
the  breeding  season  it  carries  at  once  to  its 
mate  or  its  young. 

These  birds,  which  subsist  entirely  upon 
fish,  chiefly  resort  to  those  uninhabited  islands 
where  their  food  is  found  in  plenty,  and  men 
seldom  come  to  disturb  them.  The  islands  to 
the  north  of  Scotland,  the  Skelig  islands  off* 
the  coasts  of  Kerry  in  Ireland,  and  those  that 
lie  in  the  north  sea  off  Norway,  abound  with 
them.  But  it  is  on  the  Bass  island,  in  the 
Fnth  of  Edinburgh,  where  they  are  seen  in 

per  annum,*  tod  ts  the  proceeds  chiefly  depend  upon 
the  produce  of  the  gannets,  great  care  it  taken  to  pro. 
tect  the  old  birds,  which  the  tenant  is  enabled  to  do  from 
the  privilege  poaseteed  by  the  proprietor,  of  preventing 
any  pmrton  from  shooting  or  otherwise  destroying  them 
witbin  a  certain  limited  distance  of  the  island.  From 
the  accounts  I  have  received  from  the  resident  there, 
it  q»pears  that  the  ganoet  is  a  very  loog-lived  bird,  as 
be  bias  recognised,  from  particular  and  well-known 
marks,  certain  individuals  for  upwards  of  forty  years, 
that  invariably  returned  to  the  same  spot  to  breed.  He 
alao  confirmed  to  me  the  time  required  for  this  bird  to 
attain  maturity,  viz.  four  years ;  and  pointed  out  several 
in  the  different  gsrbe  they  assume  during  that  period, 
stating  also,  that  uutil  fuilly  matured,  they  liave  never 
l»een  Imown  to  breed.  During  incubation,  io  conse- 
quence  of  being  unmolested,  they  become  very  tame; 
aiid,  where  the  nests  are  easily  accessible  upon  the  flat 
sur&ce  of  the  rock  oo  the  south-west  side  of  the  island, 
will  aUow  themselves  to  be  stroked  by  the  hand  without 
resistance,  or  any  show  even  of  impatience,  except  the 
low  guttural  cry  oigreg,  grog.  Upon  the  other  breed. 
ing  stations  above  mentioned,  the  produce  of  the  gannet 
is  equally  prized,  and  immense  numbers,  both  of  the 
eggs  and  young,  are  annually  taken,  and  preserved  by 
the  Inhabitants  for  winter's  consumption.  From  the 
great  development  of  the  wings,  and  the  peculiar  appa- 
ratus of  air-cells  distributed  over  diflerent  parts  of  the 
body,  Uie  flight  of  this  bird  is  powerful  and  buoyant, 
and  can  be  supported  for  any  length  of  time.  When  in 
search  of  prey,  it  soars  usually  at  a  considerable  eleva- 
tion, as  it  thus  obtains  a  sufficient  impetus  in  its  fall  to 
reaeh  the  fish  beneath  the  sur&ce;  at  other  times,  when 
making  its  way  to  any  distant  point,  or  in  dark  and 
stormy  weather,  it  flies  comparatively  low.  Its  food 
coffisists  almost  entirely  of  the  different  species  of  her- 
ring, which  it  always  takes  by  plunging  vertically  upon 
tbem  as  they  rise  within  a  certain  distance  of  the  top  of 
the  water.  The  force  with  which  it  descends  in  this 
operation,  may  be  conceived  from  the  {mkX  of  gannets 
hkvlog  been  taken  by  a  flsh  fkstened  to  a  board  sunk  to 

t  other  •tatcincnts  make  the  reatal  onlj  £80. 
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the  greatest  abundance.  ''  There  is  a  small 
island,"  says  the  celebrated  Harvey, ''  called 
the  Bass,  not  more  than  a  mile  m  circum. 
ference.  The  surface  is  almost  wholly  co- 
vered during  the  months  of  May  and  June 
with  their  nests,  their  eggs,  and  young.  It 
is  scarcely  possible  to  walk  without  treading 
on  them :  the  flocks  of  birds  upon  the  wing, 
are  so  numerous,  as  to  darken  the  air  like  a 
cloud ;  and  their  noise  is  such,  that  one  can- 
not without  difficulty  be  heard  by  the  person 
next  to  him.  When  one  looks  down  upon 
the  sea  from  the  precipice,  its  whole  surface 
seems  covered  with  infinite  numbers  of  birds 
of  different  kinds,  swimming  and  pursuing 
their  prey.  If,  in  sailing  round  the  island, 
one  surveys  its  hanging  cliffs,  in  every  crag, 
or  fissure  of  the  broken  rocks,  may  be  seen 
innumerable  birds,  of  various  sorts  and  sizes, 
more  than  the  stars  of  heaven,  when  viewed 
in  a  serene  night  If  they  are  viewed  at 
a  distance,  either  receding,  or  in  their  ap. 
proach  to  the  island,  they  seem  like  one  vast 
swarm  of  bees." 

They  are  not  less  frequent  upon  the  rocks 


the  depth  of  two  fathoms,  in  which  cases  the  neck  has 
either  been  found  dislocated,  or  the  bill  firmly  fixed  in 
the  wood.  Pennant,  and  some  other  writers,  describe 
this  bird  as  having  a  gular  pouch  similar  to  that  of  the 
pelican,  and  capable  of  containing  five  or  six  herrings ; 
this,  however,  is  not  correct,  as  that  part  is  not  more 
dilatable  than  the  rest  of  the  gullet,  which,  as  well  as 
the  skin  of  the  neck,  can  occasionally  stretch  to  much 
extent,  readily  allowing  a  passage  to  the  largest  heiring, 
or  even  to  a  fish  of  still  greater  dimensions.  Montagu 
observes,  that  he  was  not  able  to  keep  the  ganoet  alive 
in  confinement;  but  this  probably  arose  from  the  want 
of  a  due  supply  of  fish,  as  I  have  known  them  to  live  fiv 
a  long  time  in  a  domesticated  state,  and  my  friend  Mr 
Neill  of  Canonmills,  near  Edinburgh,  (well  known  to 
the  scientific  world  as  a  botanist  and  a  lover  of  natural 
history),  has  at  present,  or  at  least  within  a  very  late 
period  had,  one  in  the  full  ei^joyment  of  health  for  many 
years  past  This  bird,  when  herrings  could  not  be  pro- 
cured, was  fed  with  flounders,  whi<^  it  swallowed  with 
the  greatest  apparent  ease,  the  gape  readily  accomodat- 
ing itself  to  their  greater  breadth.  It  is  almost  un- 
necessary to  add,  that  all  fish  are  swallowed  with  the 
head  foremost.  Sometimes  the  gannet  becomea  so 
gorged  with  food,  as  to  be  compelled  to  slight  on  the 
water,  and  to  repose  there  in  a  lethargic  state;  and 
when  thus  situated,  it  may,  by  being  advanced  upon  in 
a  boat  from  the  windward,  be  easily  run  down  and  cap- 
tured. This  arises  from  iU  being  unable  to  leave  the 
water  except  when  breasting  the  wind,  and  it  never 
makes  any  attempt  to  dive,  of  which  power  it  seems  to 
be  totally  divested.  This  species  is  widely  distributed 
throughout  the  northern  parts  of  Europe,  and  is  also 
common  to  North  America.  The  body  of  this  bird  is 
long  and  much  flattened,  with  the  neck  elongated,  and 
thick  and  muscular,  in  order  to  support  its  powerful 
bill ;  the  wings  are  of  great  length,  the  radius  (or  second 
joint)  measuring  fully  eight  inches;  and  the  legs  are  not 
plsced  so  far  behind  as  in  the  cormorants,  so  that  the 
horizontal  position  is  preserved  in  walking.  In  its 
affinities  it  seems  to  connect  the  true  pelicans  with  the 
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of  St  KildsL  Martin  assures  us,  that  the 
inhabitants  of  that  small  island  consume 
annually  near  twenty-three  thousand  young 
birds  of  this  species,  besides  an  amazing 
quantity  of  their  eggs.  On  these  they  prin- 
cipally subsist  throughout  the  year ;  and  from 
the  number  of  these  visitants,  make  an  esti- 
mate of  their  plenty  for  the  season.  Thev 
preserve  both  the  eggs  and  fowls  in  small 
pyramidal  stone  buildings,  covering  them  with 
turf  ashes,  to  prevent  the  evaporation  of  their 
moisture. 

The  gannet  is  a  bird  of  passage.  In  win- 
ter it  seeks  the  more  southern  coasts  of  Corn- 
wall, hovering  over  the  shoals  of  herrings  and 
pilchards  that  then  come  down  from  the  nor- 
thern  seas ;  its  first  appearance  in  the  northern 
islands  is  in  the  beginning  of  spring ;  and  it  con- 
tinues to  breed  till  the  end  of  summer.  But, 
in  general,  its  motions  are  determined  by  the 
migrations  of  the  immense  shoals  of  herrings 
that  come  pouring  down  at  that  season  through 
the  British  Channel,  and  supply  all  Europe, 
as  well  as  this  bird,  with  their  spoil.  The 
gannet  assiduously  attends  the  shoal  in  their 
passage,  keeps  with  them  in  their  whole  cir- 
cuit round  our  island,  and  shares  with  our  fish- 
ermen this  exhaustless  banquet.  As  it  is 
strong  of  wing,  it  never  comes  near  the  land  ; 
but  is  constant  to  its  prey.     Wherever  the 

fannet  is  seen,  it  is  sure  to  announce  to  the 
shermen  the  arrival  of  the  finny  tribe ;  they 
then  prepare  their  nets,  and  take  the  herrings 
by  millions  at  a  draught ;  while  the  gannet, 
who  came  to  give  the  first  information,  comes, 
though  an  unbidden  guest,  and  often  snatches 
its  prey  from  the  fisherman  even  in  his  boat. 
While  the  fishing  season  continues,  the  gan- 
nets  are  busily  employed  ;  but  when  the  pil. 
chards  disappear  from  our  coasts,  the  gannet 
takes  its  leave  to  keep  them  company. 

The  cormorant  has  been  remarked  for  the 
quickness  of  his  sight ;  yet  in  this  the  gannet 
seems  to  exceed  him.  It  is  possessed  of  a 
transparent  membrane  under  the  eye-lid,  with 
which  it  covers  the  whole  eye  at  pleasure, 
without  obscuring  the  sight  in  the  smallest 
degree.  This  seems  a  necessary  provision  for 
the  security  of  the  eyes  of  so  weighty  a  crea- 
ture, whose  method  of  taking  its  prey,  like 
that  of  the  cormorant,  is  by  darting  headlong 
down  from  a  height  of  a  hundred  feet  or  more 
into  the  water  to  seize  it, — These  birds  are 
sometimes  taken  at  sea,  by  fastening  a  pil- 
chard to  a  board,  which  they  leave  floating. 
The  gannet  instantly  pounces  down  from 
above  upon  the  board,  and  is  killed  or  maimed 
by  the  shock  of  a  body  where  it  expected  no 
resistance. 

These  birds  breed  but  once  a  year,  and  lay 
but  one  egg,  which  being  taken  away,  they 
lay  another ;   if  that  is  also .  taken,  then  a 


third  ;  but  never  more  for  that  season.  Their 
egg  is  white,  and  rather  less  than  that  of  the 
common  goose ;  and  their  nest  large,  composed 
of  such  substances  as  are  found  floating  on  the 
surface  of  the  sea.  The  young  birds,  during 
the  first  year,  differ  greatly  in  colour  from  the 
old  ones  ;  being  of  a  dusky  hue,  speckled  with 
numerous  triangular  white  spots  ;  and  at  that 
time  resembling  the  colours  of  the  speckled 
diver. 

The  Bass  island,  where  they  chiefly  breed ,^ 
belongs  to  one  proprietor;  so  that  care  is 
taken  never  to  fright  away  the  birds  when 
laying,  or  to  shoot  them  upon  the  wing.  By 
that  means,  they  are  so  confident  as  to  alight 
and  feed  their  young  ones  close  beside  you. 
They  feed  only  upon  fish,  as  was  observed ; 
yet  the  young  gannet  is  counted  a  great  dainty 
by  the  Scots,  and  is  sold  very  dear ;  so  that 
the  lord  of  the  islet  makes  a  considerable  an- 
nual profit  by  the  sale. 


CHAP.  VI. 

OF  THE  SMAUiER  GULLS  AND  PETBEL8. 

Having  described  the  manners  of  the  great 
ones  of  this  tribe,  those  of  the  smaller  kinds 
may  be  easily  inferred.     They  resemble  the 
more  powerful  in  their  appetites  for  prey,  but 
have  not  such  certain  methods  of  obtaining  it 
In  general,  therefore,  the   industry   of   this 
tribe,  and  their  audacity,  increase  in  propor- 
tion to  their  imbecility ;  the  great  gulls  live 
at  the  most  remote  distance  from  man;  the 
smaller  are  obliged  to  reside  wherever  they 
can  take  their  prey ;  and  to  come  into  the 
most  populous  places,  when  solitude  can  ne 
longer  grant  them  a  supply.     In  this  class 
we  may  place  the  Gull,  properly  so  called,  of 
which  there  are  above  twenty  diflerent  kinds; 
the  Petrel,  of  which  there  are  three  ;  and  the 
Sea-swallow,  of  which  there  are  as   many. 
The  gulls  may  be  distinguished  by  an  angu- 
lar knob  on  the  lower  chap ;  the  petrels  by 
their  wanting  this  knob ;  and  the  sea-swallow 
by  their  bills,  which  are  straight,  slender,  and 
sharp-pointed.     They  all,  however,  agree  in 
their  appetites,  and  their  places  of  abode.* 

>  Solan  Geese  also  frequent  Ailsa  Craig,  an  insulated 
rock  in  the  Frith  of  Clyde,  somewhat  similar  in  appear- 
ance to  the  Bass,  but  nearly  double  its  size  in  circum- 
ference and  height. 

'  Besides  the  faculty  of  swimming,  Petrtb  possess 
that  of  supporting  themselves  on  the  water,  by  striking 
very  rapidly  with  their  feet,  which  has  caused  them  to 
be  compared  to  St  Peter  walking  upon  the  watei^ 
Hence  the  name.  The  petrels  are  to  be  seen  in  aQ 
seas  of  the  globe  from  one  pole  to  the  other.  They  are 
the  inseparable  companions  of  mariners,  during  tlieir 
long  navigations.     The  flight  of  these  birds  is  almost  al- 
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The  gull,  and  ail  its  varieties,  is  very  well 

\  known  in  every  part  of  the  kingdom.     It  is 

seen  with  a  slow-sailing  flight,  hovering  over 

rivers  to  prey  upon  the  smaller  kinds  of  fish ; 

ways  performed  by  hoveriogi  aiid  without  presenting  ap- 
parent Tibrations.  They  rise  with  facility,  and  can  fly 
,  against  the  strongest  winds,  which  never  slickea  their 
movements.  The  tempest  not  only  does  not  aflright 
them,  but  they  are  almost  necessitated  to  seek  those  seas 
where  the  agitation  of  the  waves  brings  to  the  surface 
those  marine  animals  wliich  constitute  their  food.  In 
consequence  of  this,  they  are  frequently  seen  in  all  wesr 
thers,  in  the  vortices  which  are  formed  by  the  track  of 
vessels.  The  following  cut  represents  the  common 
Siormy  Petrel, 


The  LittU  St&rmy  Fetrel  breeds  in  the  Orkneys. 
Mr  Scarth  states  that,  in  passing  over  a  tract  of  peat- 
moss, near  the  shore,  in  a  small  uninhabited  island  in 
Orkney,  one  evening  in  the  month  of  August,  he 
was  surprised  to  hear  a  low,  purring  noise,  somewhat 
resembling  the  sound  of  a  spinning-wheel  in  motion ; 
and,  on  inquiry,  he  was  informed  by  one  of  the  boatmen 
who  accompanied  him,  that  it  was  the  noise  commonly 
emited  by  the  Alimonty  (the  Orkney  name  for  the 
stormy  petrel),  thi|t  frequented  the  island  when  hatch- 
ing. On  examining  a  small  hole  in  the  ground,  he 
found  the  bird  and  its  nest,  which  was  very  simple, 
being  little  more  than  a  few  fragments  of  shells  laid  on 
the  bare  turf.  It  contained  two  round,  pure-white  eggs, 
which  were  very  large  in  comparison  with  the  size  of 
the  bird.  [One  egg  is  the  more  usual  production  of  the 
Petrel.]  When  he  seized  the  bird,  she  squirted  out  of 
her  mouth  an  oily  substance  of  a  veiy  rancid  smelL  He 
took  her  home,  and  having  put  her  into  a  cage,  he 
oflered  her  various  kinds  of  worms  to  eat ;  but,  as  far 
BS  he  could  observe,  she  ate  nothing  till  after  the  expira- 
tion of  four  days,  when  he  observed  that  she  occasionally 
drew  the  feathers  of  her  breast  singly  across,  or  rather 
through  her  bill,  and  appeared  to  suck  an  oily  substance 
from  them.  TUs  induced  him  to  smear  her  breast  with 
common  train  oil  ;  and,  observing  that  she  greedily 
sucked  the  feathers,  he  repeated  the  smearing  two  or 
three  times  in  each  day  for  about  a  week.  He  then 
placed  a  saucer  containing  oil  in  the  cage,  and  observed 
that  she  regularly  extracted  the  oil  by  dipping  her  breast 
in  the  vessel,  aiiid  then  sucked  the  feathers  as  before, 
lo  this  way  he  kept  her  for  three  months.  After  feed- 
ing, she  sat  quietly  at  the  bottom  of  the  cage,  sometimes 
nuking  the  same  purring  noise  which  first  attracted  his 
notice  and  sometimes  whistling  rery  shrilly.  **  There 
are,"  says  Wilson,  "  few  persons  who  have  crossed  the 
Atlantic  that  have  not  observed  these  solitary  wanderers 
of  the  deep,  skimming  along  the  surface  of  the  wild  and 
^^^uteful  ocean ;  flitting  past  the  vessel  like  swallows, 
or  following  in  her  wake,  gleaning  their  scanty  pittance 
of  food  from  the  rough  and  whirling  surges.  Habited 
in  mourning,  and  making  their  appearance  generally  in 
greater  numbers  previous  to  or  during  a  storm,  they 
nave  long  been  fearlully  regarded  by  Sie  ignorant  and 
superstitious,  not  only  as  the  foreboding  messengers  of 
tempests  and  dangers  to  the  hapless  mariner,  but  as 
wirked  agents,  connected  some  how  or  other  in  creating 
^em.      'Nobody/  say  they,  «can  tell   any  thing  of 


it  is  seen  following  the  ploughman  in  fallow 
fields  to  pick  up  insects;  and  when  living 
animal  food  does  not  offer,  it  has  even  been 
known  to  eat  carrion,  and  whatever  else  of 

where  they  come  from,  or  how  they  breed,  though  (as 
sailors  sometimes  say)  it  is  supposed  that  they  hatch 
their  eggs  under  their  wings  as  they  sit  on  the  water.' 
This  mysterious  uncertain^  of  their  origin,  and  the 
circumstances  above  recited,  have  doubtless  given  rise 
to  the  opinion,  so  prevalent  among  this  class  of  men, 
that  they  are  In  some  way  or  <^er  connected  with 
the  prince  of  the  power  of  the  air.  In  every  country 
where  they  are  known,  their  names  have  borne  some 
affinity  to  this  belief.  They  have  been  called  witchcF, 
stormy  petrels,  the  Devil's  birds  and  Mother  Gary's 
chickens,  probably  from  some  celebrated  ideal  hag  of 
that  name  ;  and  their  unexpected  and  numerous  ap- 
pearance has  frequently  thrown  a  momentary  damp  over 
the  mind  of  the  hardiest  seamen.  It  is  the  business  of 
the  naturalist,  and  the  glory  of  philosophy,  to  examine 
into  the  reality  of  these  things  ;  to  dissipate  the  cloud  li 
of  error  and  superstition  wherever  they  darken  and  be- 
wilder  the  human  understanding,  and  to  Illustrate  na- 
ture with  the  radiance  of  truth."  When  we  inquire, 
accordingly,  into  the  unvarnished  history  of  this  ominous 
bird,  we  find  that  it  is  by  no  means  peculiar  in  presag. 
ing  storms,  for  many  others  of  very  diflerent  &milie3 
are  evidently  endowed  with  an  equally  nice  perception 
of  a  change  in  the  atmosphere.  Hence  it  is  that,  before 
rain  swallows  are  seen  more  eagerly  hawking  for  flies, 
and  ducks  carefully  trimming  their  feathers,  and  tossing 
up  water  over  their  backs,  to  try  whether  it  will  run  on 
again  without  wetting  them.  But  it  would  be  as  absurd 
to  accuse  the  swallows  and  ducks  on  that  account  of 
being  the  cause  of  rain,  as  to  impute  a  tempest  to  the 
spiteful  malice  of  the  poor  petrels.  Seamen  ought  rather 
to  be  thankful  to  them  for  the  warning  which  their  deli- 
cate feelings  of  aerial  change  enable  them  to  give  of  an 
approaching  hurricane.  '*As  well,"  says  Wilson, 
"  might  they  curse  the  midnight  light-house  that,  star, 
like,  guides  them  on  their  watery  way  ;  or  the  buoy 
that  warns  them  of  the  sunken  rocks  below,  as  this  harm- 
less wanderer,  whose  manner  informs  them  of  the  ap~ 
proach  of  the  storm,  and  thereby  enables  them  to  pre- 
pare  for  it."  The  petrels  are  nocturnal  birds.  When, 
therefore,  they  are  seen  flying  about  and  feeding  by  day, 
the  fact  appears  to  indicate  that  they  have  been  driven 
from  their  usual  quarters  by  a  storm  ;  and  hence,  per- 
haps, arose  the  association  of  the  bird  with  the  tempest. 
Though  the  petrels  venture  to  wing  their  way  over  tho 
wide  ocean,  as  fearlessly  as  our  swallows  do  over  a  mill-' 
pond,  thev  are  not,  therefore,  the  less  sensible  to  danger; 
and,  as  ii  feelingly  aware  of  their  own  weakness,  they 
make  all  haste  to  the  nearest  shelter.  When  they  can- 
not then  find  an  island  or  a  rock  to  shield  them  from  the 
blast,  they  fly  towards  the  first  ship  they  can  descry, 
crowd  into  her  wake,  and  even  close  under  the  stem, 
heedless,  it  would  appear,  of  the  rushing  surge,  so  that 
they  can  keep  the  vessel  between  them  and  the  unbroken 
sweep  of  the  wind.  It  is  not  to  be  wondered  at,  in  such 
cases,  that  their  low  wailing  note  of  weett  weet^  should 
add  something  supernatural  to  the  roar  of  waves  and 
whistling  of  the  wind,  and  infuse  an  ominous  dread  into 
minds  prone  to  superstition.  The  popular  opinion 
among  sailors,  that  the  petrels  carry  their  eggs  under 
their  wings  in  order  to  hatch  them,  is  no  less  unfounded 
than  the  fimcy  of  their  causing  storms:  it  is,  indeed, 
physically  impossible.  On  the  contrary,  the  petrels  have 
been  ascertained  to  breed  on  rocky  shores,  in  numerous 
communities,  like  the  bank-swallow,  making  their  nests 
in  the  holes  and  cavities  of  the  rocks  above  the  uea,  re- 
turning to  feed  their  young  only  during  the  night,  with 
the  superabundant  oily  food  from  their  stomachs.     The 
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the  Icind  that  offtia.  Oulls  sre  found 
grekt  plenty  in  every  place  ;  but  it  ia  chiefly 
round  our  boldest  rockiest  shores  that  they  are 
■een  in  the  greatest  abandance ;  it  is  there 
that  the  gull  breeds  and  brings  up  its  young  . 
it  is  there  that  millions  of  them  are  heard 
screaming  with  discordant  notes  for  mo 

Those  who  have  been  rauch  upon  our 
coasts  know  that  there  are  two  different  kinds 
of  shores ;  that  which  slants  down  to  the 
water  with  a  gentle  declivity,  and  that  which 
rises  with  a  precipitate  boldness,  and  seems 
■et  as  a  faalwark  to  repel  the  force  of  the 
invading  deeps.  It  is  to  such  shores  as  these 
that  the  whole  tribe  of  the  gull  kind  resort,  as 
the  rocks  offer  them  a  retreat  for  their  young, 
and  the  sea  a  suBicient  supply.  It  is  in  the  ca- 
vities of  these  rocks,  of  which  the  shore  is  com- 
posed, that  the  vast  variety  of  sea-fowls  retire 
to  breed  in  safety.  The  waves  beneath,  that 
continually  beat  at  the  base,  often  near  the 


qinoUtr  of  thli  oilr  mitttr  !)  so  coniiderabla,  thU,  In 
Uia  Firo  !■!«>,  tiiej  UM  petrala  he  nndlts,  wtth  no  othar 
pr^wntian  thui  dni>ln|  i  wick  Cbraugh  tha  bodjr  of  iha 
birdi  from  tha  mDuth  to  tba  rarap. 

The  OuiU,  Buflba  temu  the  Tuttum  of  tbo  m,  for 
tiuj  feed  upon  carcasM  of  emj  dsKtlptlan,  wbldi  tn 
aithar  floitlng  on  iti  nir&M,  or  cut  upon  its  (lioma. 
The^  nrann  upon  the  bordan  of  tha  hi,  whara  tbej 
uek  fish,  either  Fresh  or  fom^ited,  tieih  in  Ilia  ttrne 
■Utei,  worms,  or  molluica,  slJ  of  whieii  their  stamich  la 
cipiblB  of  digeillng.  Sprtwl  throughout  the  entire 
globe,  thef  cover  with  thair  ranltitudu  the  ihores,  rodo, 
ind  cllfli,  euuing  them  to  ro-acho  with  their  claniDun. 
There  ira  even  aoma  ipaclei  which  frequent  tha  fresh 
water),  uid  aoma  are  to  be  met  with  tt  bbi,  tX  more 
than  a  hundred  laaguei  dlitant  jrooi  land.  D'Aara, 
who  haa  laen  Ihom,  In  (nnunurable  qoantitlea,  near  tha 
alaughtar  housfla  of  Monte  Video,  Buenoa  Ajres,  and 
even  in  the  aquarea,  where  the}'  pick  up  the  o%!  of  Iha 
shamble),  &r.,  and  Hnnetimes  pairrh  oa  the  roofs,  telli 
ui  that  Ihey  proceed  conalderablf  to  Inland,  whllher 
Iher  are  attracted  bj  dead  animal).  They  dart  with 
auch  violence  on  their  pray,  that  they  will  awaltow  both 
bait  ind  hook,  and  spit  themsaliea  on  tha  point  placed 
ay  the  fishar  under  the  fish  which  he  pretenti  to  them. 
In  tba  coloiued  Plate  LXIIL  Sg.  3,  is  given  the  Qi.aocotia 
QVIX,  (Lara  Glaiciu),  1%!)  bird  is  a  winter  visitaoE  to 
the  Sbetlanda.  but  it  it  an  inhabitant  of  the  Arctic  repoas. 
In  Shetland,  when  allnred  b;  carrion,  it  enten  the  baja, 
and  baldl7  Tcntunt  inland.  'Rie  billowing  cut  njfrseBta 
•  Qnriun  OiitL    Navigator*  ban  (bond  9nUs  in  bH  lati. 


tndaa;   tka^  are,  howavar,  both  mare  

larger  in  lb*  northern  ragloni,  where  the 
large  Cshea  and  cstacea  ptwtent  them  with 


shore  into  an  impending  boldness  ;  so  that  it 
seems  to  jut  out  over  the  water,  while  the 
raging  of  the  sea  makes  the  place  inaccessible 
from  below.  These  are  the  situations  to 
which  sea-fowl  chiefly  resort,  and  bring  up 
their  young  in  undisturbed  security. 

Those  who  have  never  observed  our  boldest 
coasts,  have  no  idea  of  their  tremendous  sub- 
limity. The  boasted  works  of  art,  the  high- 
est towers,  and  the  noblest  domes,  are  but 
anthills  when  put  in  comparison  :  the  single 
cavity  of  a  rock  often  exhibits  a  coping  higher 
than  the  ceiling  of  a  Oothio  cathedral.  The 
face  of  the  shore  oflers  to  the  view  a  wall  of 
massive  stone,  ten  tiroes  higher  than  our 
tallest  steepTea.  What  should  we  think  of  a 
precipice  three  quarters  of  a  mile  in  height  ? 
and  yet  the  rocks  of  St  Kilda  a>»  atiH  higher  ! 
What  must  be  our  awe  to  approach  the  edge 
of  that  impending  height,  and  to  look  down 
on  the  unfathomable  vacuity  belowi  to  ponder 
on  the  terrors  of  falling  to  the  bottom,  where 


dant  food,  and  It  Is  on  tha  desert  lalands  of  tin  twa 
polar  aones,  where  ihej  are  nndlsturbad,  that  thej  prefer 
to  neatle.  Thef  deposit  their  eggs  either  In  a  hole  upan 
thesand,orln  thecrnvlceaofrorka;  but  in  leu  deserted 
coanlrles  the  imaller  species  seek  tba  borden  of  waten, 
or  of  tha  aaa,  which  are  corered  with  plants.  Tha  Sia~ 
mm  Is  a  species  of  gull,  dlstlnguUwd  Inm  tha  raat  bp 
ita  black  and  white  pie-bald  appaarance,  allboucb  tha 
indrriduals  raiy  from  each  ethtr  In  tba  cotour  J  Oteir 
ptumaga. 

The  TViiu  have  been  alio  called  Sta  Smillout,  frarn 
the  resemblance  of  their  forked  tall,  long  wings,  and 
their  constant  habit  of  shatlng  the  sin^aee  of  the  water 
In  all  dlnctlona.  In  ponult  of  small  fish.  But  the  term 
is  aI:geetioaahle,  as  tendmg  la  eoBfusion.  (Isasaa 
Taan.  8ferM  mimta,TJ*te  LXtll.  Sg.  1;  Black  Taais. 
Sttna  nigra,  Plate  LXIIL  Eg.  S).  llw  I«ns  an  ceaf 
tinuallf  on  the  wing,  and,  thoogh  wablboted,  are  rtot 
seen  la  swim;  they  rest  but  aaldon,  and  only  on  Eh« 
land ;  their  food  conslati,  for  tha  most  part,  of  small  flab 
and  mollusca,  which  UiBjr  aalie  upon  the  aoi&ca  of  Um 
water;  but  they  also  catch  aerial  loMcta.  Id  flying 
they  send  forth  sharp  and  piercing  cries,  eqiecially  dur. 
Ing  nestling  time.  In  calm  weather  Ibsy  sometime  rtaa 
very  high,  and  are  lAen  aacn  to  come  plump  down. 
Tha  young  dlSer  from  the  adult  and  aged,  only  belbra 
the  moulting,  which  ia  double  in  the  known  Epec^ea,  and 
there  is  no  ettsnul  dlBbrencs  between  the  two  ■eina. 
The  females  deposit  their  eggs,  usoally  two  or  thru  in 
number.  Id  a  cavity,  and  these  nest*  are  tometlmss  bo 
den,  that  the  sitting  birds  touch  each  other.  Terns 
are  found  in  both  contlDealB,  from  tha  aeaa,  lake*,  and 
riven  of  the  oorth,  as  far  a*  tha  vast  «»ta  <k  the- 
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the  waves  tbat  swell  like  mountains  are 
scarcely-  seen  to  curl  on  the  surface,  and  the 
roar  of  an  ocean  a  thousand  leagues  broad 
appears  softer  than  the  murmur  of  a  brook  ! 
it  is  in  these  formidable  mansions  that  myriads 
of  sea-fowls  are  for  ever  seen  sporting,  Bying 
in  security  down  the  depth,  half  a  mile  be- 
neath the  feet  of  the  spectator.  The  crow 
and  the  chough  avoid  those  frightful  preci- 
pices ;  they  choose  smaller  heights,  where 
they  are  less  exposed  to  the  tempest ;  it  is  tlie 
cormorant,  the  gannet,  the  tarrock,  and  the 
tern,  that  venture  to  these  dreadful  retreats, 
and  claim  an  undisturbed  possession.  To  the 
spectator  from  above,  those  birds,  thoueh 
some  of  them  are  above  the  size  of  an  eagle, 
seem  scarcely  as  large  as  a  swallow;  and 
their  loudest  screaming  is  scarcely  percep* 
tible. 

But  the  generality  of  our  shores  are  not  so 
formidable.  Though  they  may  rise  two 
hundred  fathoms  above  the  surface,  yet  it 
often  happens  that  the  water  forsakes  the 
shores  at  the  departure  of  the  tide,  and  leaves 
a  noble  and  delightful  walk  for  curiosity  on 
the  beach.  Not  to  mention  the  variety  of 
shells  with  which  the  sand  is  strewed,  the 
lofty  rocks  that  hang  over  the  spectator's  head, 
and  that  seem  but  just  kept  from  falling,  pro- 
duce in  him  no  unpleasing  gloom.  If  to  this 
be  added  the  fluttering,  the  screaming,  and 
the  pursuits  of  myriads  of  water-birds,  all 
either  intent  on  the  duties  of  incubation,  or 
roused  at  the  presence  of  a  stranger,  nothing 
can  compose  a  scene  of  more  peculiar  solem. 
nity.  To  walk  along  the  shore  when  the  tide 
is  departed,  or  to  sit  in  the  hollow  of  a  rock 
when  it  is  come  in,  attentive  to  the  various 
sounds  that  gather  on  every  side,  above  and 
below,  may  raise  the  mind  to  its  highest  and 
noblest  exertions.  The  solemn  roar  of  the 
waves  swelling  into  and  subsiding  from  the 
vast  caverns  beneath,  the  piercing  note  of  the 
^nll,  the  frequent  chatter  of  the  guillemot,  the 
loud  note  of  the  hawk,  the  scream  of  the  he- 
ron, and  the  hoarse  deep  periodical  croaking 
of  the  cormorant,  all  unite  to  furnish  out  the 
grandeur  of  the  scene,  and  turn  the  mind  to 
RIM  who  is  the  essence  of  all  sublimity. 

Yet  it  often  happens  that  the  contemplation 
of  a  seashore  produces  ideas  of  an  humbler 
kind,  yet  still  not  unpleasing.  The  various 
arts  of  these  birds  to  seize  their  prey,  and 
flotnetimes  to  elude  their  pursuers,  their  so- 
ciety  among  each  other,  and  their  tenderness 
and  care  of  their  young,  produce  gentler  sen. 
sations.  It  is  ridiculous  also  now  and  then  to 
flee  their  various  ways  of  imposing  upon  each 
other.  It  is  common  enough,  for  instance, 
w^ith  the  arctic  gull,  to  pursue  the  lesser  gulls 
ao  long,  that  they  drop  their  excrements 
lb  rough  fear,  which  the  hungry  hunter  quick- 


ly gobbles  up  before  it  ever  reaches  the  water. 
In  breeding  too  they  have  frequent  contests  ; 
one  bird  who  has  no  nest  of  her  own,  attempts 
to  dispossess  another,  and  puts  herself  in  the 
place.  This  often  happens  among  all  the 
gull-kind:  and  I  have  seen  the  poor  bird, 
thus  displaced  by  her  more  powerful  invader, 
sit  near  the  nest  in  pensive  discontent,  while 
the  other  seemed  quite  comfortable  in  her  new 
habitation.  Yet  this  place  of  pre-eminence  is 
not  easily  obtained  ;  for  the  instant  the  inva- 
der goes  to  snatch  a  momentary  sustenance, 
the  other  enters  upon  her  own,  and  always 
ventures  another  battle  before  she  relinquishes 
the  justness  of  her  claim.  The  contemplation 
of  a  cliff  thus  covered  with  hatching  birds,  af- 
fords a  very  agreeable  entertainment ;  and  as 
they  sit  upon  the  ledges  of  the  rocks,  one 
above  another,  with  their  white  breasts  for- 
ward, the  whole  group  has  not  unaptly  been 
compared  to  an  apothecary's  shop. 

These  birds,  like  all  others  of  the  rapa- 
cious kind,  lay  but  few  eggs  ;  and  hence,  in 
many  places,  their  number  is  daily  seen  to  di- 
minish.  The  lessening  of  so  many  rapacious 
birds  may,  at  first  sight,  appear  a  benefit  to 
mankind  ;  but  when  we  consider  how  many 
of  the  natives  of  our  islands  are  sustained  by 
their  flesh,  either  fresh  or  salted,  we  shall  find 
no  satisfaction  in  thinking  that  these  poor  peo- 
ple may  in  time  lose  their  chief  support  The 
gull,  in  general,  as  was  said,  builds  on  the 
ledges  of  rocks,  and  lays  from  one  egg  to 
three,  in  a  nest  formed  of  long  grass  and  sea- 
weed. Most  of  the  kind  are  fishy  tasted,  with 
black  stringy  flesh ;  yet  the  young  ones  are 
better  food  :  and  of  these,  with  several  other 
birds  of  the  penguin  kind,  the  poor  inhabi- 
tants of  our  northern  islands  make  their 
wretched  banquets.  They  have  been  long 
used  to  no  other  food ;  and  even  salted  gufl 
can  be  relished  by  those  who  know  no  better. 
Almost  all  delicacy  is  a  relative  thing ;  and 
the  man  who  repines  at  the  luxuries  of  a  well- 
served  table,  starves  not  for  want,  but  from 
comparison.  The  luxuries  of  the  poor  are  in. 
deed  coarse  to  us,  yet  still  they  are  luxuries 
to  those  ignorant  of  better ;  and  it  is  probable 
enough  that  a  Kilda  or  a  Feroe  man  may  b^ 
found  to  exist,  outdoing  Apicius  himself  in 
consulting  the  pleasures  of  the  table.  In- 
deed, if  it  be  true  that  such  meat  as  is  the 
most  dangerously  earned  is  the  sweetest,  no 
men  can  aine  so  luxuriously  as  these,  as  none 
venture  so  hardily  in  the  pursuit  of  a  dinner. 
In  Jacobson's  History  of  the  Feroe  islands, 
we  have  an  account  of  the  method  in  which 
those  birds  are  taken ;  and  I  will  deliver  it  in 
his  own  simple  manner. 

**  It  cannot  be  expressed  with  what  pains 
and  danger  they  take  these  birds  in  those  high 
steep  clifls,  whereof  many  are  two  hundred 
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fathoms  high.  But  tliere  are  men  apt  by  na- 
ture, and  fit  for  the  work,  who  take  them  usu- 
allv  in  two  manners  ;  they  either  climb  from 
below  into  these  high  promontories,  that  are 
as  steep  as  a  wall ;  or  they  let  themselves 
down  with  a  rope  from  above.  When  they 
climb  from  below,  they  have  a  pole  five  or  six 
ells  long  with  an  iron  hook  at  the  end,  which 
they  that  are  below  in  the  boat,  or  on  the 
cliff,  fasten  unto  the  man's  girdle,  helping 
him  up  thus  to  the  highest  place  where  he 
can  get  footing ;  afterwards  they  also  help  up 
another  man ;  and  thus  several  climb  up  as 
high  as  they  possibly  can;  and,  where  they 
find  difficulty,  they  help  each  other  up,  by 
thrusting  one  another  up  with  their  poles. 
When  the  first  hath  taken  footing,  he  draws 
the  other  up  to  him,  by  the  rope  fastened  to 
his  waist ;  and  so  they  proceed,  till  they  come 
to  the  place  where  the  birds  build.  They 
there  go  about  as  well  as  they  can  in  those 
dangerous  places ;  the  one  holding  the  rope 
at  one  end,  and  fixing  himself  to  the  rock ; 
the  other  going  at  the  other  end  from  place  to 
place.  If  it  should  happen  that  he  chanceth 
to  fall,  the  other  that  stands  firm  keeps  him 
up,  and  helps  him  up  again.  But  if  he  pass- 
eth  safe,  he  likewise  fastens  himself  till  the 
other  has  passed  the  same  dangerous  place 
also.  Thus  they  go  about  the  clifis  after  birds 
as  thoy  please.  It  often  happeneth,  however, 
(the  more  is  the  pity)  that  when  one  doth  not 
stand  fast  enough,  or  is  not  sufficiently  strong 
to  hold  up  the  other  in  his  fall,  that  they  both 
fall  down,  and  are  killed.  In  this  manner 
some  do  perish  every  year." 

Mr  Peter  Clanson,  in  his  description  of 
Norway,  writes,  that  there  was  anciently  a 
law  in  that  country,  that  whosoever  climbed 
so  on  the  cliffs  that  he  fell  down  and  died,  if 
the  body  was  found  before  burial,  his  next 
kinsman  should  go  the  same  way ;  but  if  he 
durst  not,  or  could  not  do  it,  the  dead  body 
was  not  then  to  be  buried  in  sanctified  earth, 
as  the  person  was  too  full  of  temerity,  and 
his  own  destroyer. 

*'  When  the  fowlers  are  come,  in  the  man- 
ner  aforesaid,  to  the  birds  within  the  clifis, 
where  people  seldom  come,  the  birds  are  so 
tame,  that  they  take  them  with  their  hands  ; 
for  they  will  not  readily  leave  their  young. 
But  when  they  are  wild,  they  cast  a  net,  with 
which  they  are  provided,  over  them,  and  en. 
tangle  them  therein.  In  the  meantime,  there 
lieth  a  boat  beneath  in  the  sea,  wherein  they 
cast  the  birds  killed;  and,  in  this  manner, 
they  can  in  a  short  time  fill  a  boat  with  fowl. 
When  it  is  pretty  fair  weather,  and  there  is 
good  fowling,  the  fowlers  stay  in  the  cliff  se- 
ven or  eight  days  together  ;  for  there  are  here 
and  there  holes  in  the  rocks,  where  they  can 
safely  rest ;  and  they  have  meat  let  down  to 


them  with  a  line  from  the  top  of  the  mouu- 
lain.  In  the  meantime  some  go  every  day  to 
them,  to  fetch  home  what  they  have  takea 

'*  Some  rocks  are  so  difficult,  that  they  can 
in  no  manner  get  unto  them  from  below; 
wherefore  they  seek  to  come  down  thereunto 
from  above.  For  this  purpose  they  have  n 
rope  eighty  or  a  hundred  fathoms  long,  made 
of  hemp,  and  three  fingers  thick.  The  fowler 
maketh  the  end  of  this  fast  about  his  waist, 
and  between  his  legs,  so  that  he  can  sit  there, 
on ;  and  is  thus  let  down,  with  the  fowling- 
staff  in  his  hand.  Six  men  hold  by  the  rope, 
and  let  him  easily  down,  laying  a  large  piece 
of  wood  on  the  brink  of  the  rock,  upon  which 
the  rope  glideth,  that  it  may  not  be  worn  to 
pieces  by  the  hard  and  rough  edge  of  the 
stone.  They  have,  besides,  another  small 
line,  that  is  fastened  to  the  fowler's  body  ;  on 
which  he  puUeth,  to  give  them  notice  how 
they  should  let  down  the  great  rope,  either 
lower  or  higher  ;  or  to  hold  still,  that  he  may 
stay  in  the  place  whereunto  he  is  come.  Here 
the  man  is  in  great  danger,  because  of  the 
stones  that  are  loosened  from  the  cliff,  by  the 
swinging  of  the  rope,  and  he  cannot  avoid 
them.  To  remedy  this,  in  some  measure,  he 
hath  usually  on  his  head  a  seaman's  thick  and 
shaggy  cap,  which  defends  him  from  the 
blows  of  the  stones,  if  they  be  not  too  big ;  and 
then  it  costeth  him  his  life ;  nevertheless,  they 
continually  put  themselves  in  that  danger,  for 
the  wretched  body's  food  sake,  hoping  in 
God's  mercy  and  protection,  unto  which  the 
greatest  part  of  them  do  devoutly  recommend 
themselves  when  they  ^o  to  work  :  otherwise, 
they  say,  there  is  no  other  great  danger  in  it, 
except  that  it  is  a  toilsome  and  artificial  la- 
bour ;  for  be  that  hath  not  learned  to  be  so  let 
down,  and  is  not  used  thereto,  is  turned  about 
with  the  rope,  so  that  he  soon  groweth  giddy, 
and  can  do  nothing  ;  but  he  that  hath  learned 
the  art,  considers  it  as  a  sport,  swings  himself 
on  the  rope,  sets  his  feet  against  the  rock, 
casts  himself  some  fathoms  from  thence,  and 
shoots  himself  to  what  place  he  will :  he 
knows  where  the  birds  are,  he  understands 
how  to  sit  on  the  line  in  the  air,  and  how  to 
hold  the  fow ling-staff  in  his  hand;  striking 
therewith  the  birds  that  come  or  fly  away : 
and  when  there  are  holes  in  the  rocks,  and  it 
stretches  itself  out,  making  underneath  as  a 
ceiling  under  which  the  birds  are,  he  knoweth 
how  to  shoot  himself  in  among  them,  and 
there  take  firm  footing.  There,  when  he  is 
in  tliese  holes,  he  maketh  himself  loose  of 
the  rope,  which  he  fastens  to  a  crag  of  the 
rock,  that  it  may  not  slip  from  him  to  the 
outside  of  the  cliff.  He  then  goes  about  in 
the  rock,  taking  the  fowl  either  with  his 
hands  or  the  fowling-staff.  Thus,  when  he 
hath  killed  as  many  birds  as  he  thinks  fit,  he 
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lies  th^rn  in  a  bundle,  and  fastens  them  to  a 
little  rope,  giving  a  sign,  by  pulling,  that 
they  should  draw  them  up.  When  he  has 
wrought  thus  the  whole  day,  and  desires  to 
get  up  again,  he  sitteth  once  more  upon  the 
great  rope,  giving  a  new  sign  that  they  should 
pull  him  up;  or  else  he  worketh  himself  up, 
climbing  along  the  rope,  with  his  girdle  full 
of  birds.  It  is  also  usual,  where  there  are 
not  folks  enough  to  hold  the  great  rope,  for 
the  fowler  to  drive  a  post  sloping  into  the 
earth,  and  to  make  a  rope  fast  therefrom,  by 
which  he  lets  himself  down  without  any 
body's  help,  to  work  in  the  manner  aforesaid. 
Some  rocks  are  so  formed  that  the  person  can 
go  into  their  cavities  by  land. 

"  These  manners  are  more  terrible  and 
dangerous  to  see  than  to  describe  ;  especially 
if  one  considers  the  steepness  and  height  of 
the  rocks,  it  seeming  impossible  for  a  man  to 
approach  them,  much  less  to  climb  or  descend. 
In  some  places,  the  fowlers  are  seen  climbing 
where  thejr  can  only  fasten  the  ends  of  their 
toes  and  fingers;  not  shunning  such  places, 
though  there  be  a  hundred  fathom  between 
them  and  the  sea.  It  is  a  dear  meat  for  these 
poor  people,  for  which  they  must  venture 
their  lives  ;  and  many,  after  long  venturing, 
do  at  last  perish  therein. 

"  When  the  lowl  is  brought  home,  a  part 
thereof  is  eaten  fresh;  another  part,  when 
there  is  much  taken,  being  hung  up  for 
winter  provision.  The  feathers  are  gathered 
to  make  merchandise  of,  for  other  expenses. 
The  inhabitants  get  a  great  many  of  these 
fowls,  as  God  giveth  his  blessing  and  fit 
weather.  When  it  is  dark  and  hazy,  they 
take  most;  for  then  the  birds  stay  in  the 
rocks:  but  in  clear  weather,  and  hot  sun- 
shine, they  seek  the  sea.  When  they  pre- 
pare to  depart  for  the  season,  they  keep  them- 
selves most  there,  sitting  on  the  cliffs  towards 
the  sea-side,  where  people  get  at  them  some- 
times  with  boats,  and  take  them  with  fowlinff- 
staves."  ® 

Such  is  the  account  of  this  historian ;  but 
we  are  not  to  suppose  that  all  the  birds  caught 
in  this  manner  are  of  the  gull  kind :  on  the 
contrary,  numbers  of  them  are  of  the  penguin 
kind  ;  auks,  puffins,  and  guillemots.  These 
all  come,  once  a  season,  to  breed  in  these 
recesses ;  and  retire  in  winter  to  fish  in  more 
southern  climates.' 


By  many  of  the  earlier  systematista,  the  skuas  were 
fncJaded  io  the  guUs,  but  as  essential  characteristics 
(not  possessed  by  the  former),  are  developed  in  their 
structnre,  particularly  in  the  bill,  feet,  and  Uil,  and  as 
a  marked  difference  also  exisU  in  their  habit^  it  has 
been  considered  necessary  to  establish  a  distinct  genus 
for  their  reception.  They  are  the  determined  enemies 
of  the  gulls,  whom  they  unceasingly  persecute  oo  the 
wing,  fai  order  to  make  them  disgorge  their  half  digested 


CHAP.  VII. 

OP  THE  PENGUIN  KIND  :    AND  PIKST,  OP  THE 
GREAT  MAGELLANIC  PENGUIN. 

The  gulls    are  long-winged,  swift  flyers, 
that  hover  over  the  most  extensive  seas,  and 


or  recently  swallowed  food,  and  which  is  then  adroitly 
caught  by  the  former  before  it  can  reach  the  water. 
They  also  fee<^  upon  the  flesh  of  the  whale  and  other 
marine  animal  substances.  An  approach  to  the  petrels 
is  seen  i;i  their  genei-al  contour,  and  in  the  structure  of 
their  feet,  the  hind  toe  in  some  species  consisting  of 
little  more  thsn  a  nail.  Their  wings  are  long  and 
pointed,  and  their  flight,  which  is  strong,  and  at  times 
astonishingly  rapid,  is  performed  by  successive  jerks 
(in  each  of  which  a  considerable  curve  is  descHbed), 
bearing  but  little  resemblance  to  that  of  the  true  gulls. 
They  are  natives  of  the  arctic  regions,  and  are  found, 
particularly  during  the  season  of  reproduction,  in  yerj 
high  latitudes.  The  plumage  of  both  sexes  is  alike, 
but  some  species  undergo  great  changes  in  their  pro. 
gress  to  maturity. 

Common  S*«o.— Provincial. — Sea-eagle^  Bonjtie,  or 
Skui,     This  bird,  which  appears  to  be  the  largest  of  its 
genus,  is  of  compact  form,  and  bold  disposition ;  which 
latter  quality  is  more  especially  seen  during  the  season 
of  reproduction,  a  period  when  the  instinctive  passions 
of  the  feathered  race  are  called  into  unwonted  activity. 
It  will  at  that  time  attack  even  man  without  hesitation, 
should  he  happen  to  approach  the  site  of  its  nest;  and 
so  impetuous  is  its  atUck,  that  the  natives  of  the  Shot, 
land  isles  (its  peculiar  habitat  in   this  kingdom)  aro 
compelled  on  such  occasions  to  defend  themselves  by 
holding  up  a  knife,  or  sharp  stick;   upon  which  the 
assailant  has  frequeutly  been  known  to  transfix  and  kiU 
itself,  whiUt  making  its  pounces  upon  the  head  of  the 
intruder.     Dogs,  foxes,  and  other  animals,  are  instantly 
attacked,  and  so  severely  dealt  with  hy  the  wjngs  and 
beak  of  the  strong  and  pugnacious  skua,  as  to  be  soon 
driven  to  a  hasty  retreat,  and  no  bird  is  permitted  to 
approach  with  impunity;  the  eagle  itself  being  beaten 
off  with  the  utmost  fury,  should  it  happen  to  venture 
within  the  limits  of  the  breeding  territory.    As  above  ob- 
served, it  inhabits  the  Shetland  isles,  breeding  in  com- 
munities upon  Foulah,  Unst,  and  Rona's  b'll  in  Mainland. 
It  selects  the  wild  and  unfrequented  heaths  for  the  site  of 
its  nest,  which  is  formed  of  a  few  dried  weeds  and  grasses: 
and  its  eggs,  two  in  number,  are  of  a  dark  oil-green 
colour,  blotched  with  irregular  brown  spots,  with  smaller 
whitish  ones  intermixed.     After  performing  the  duties 
of  incubation,  it  retires  to  the  adjacent  seas,  where  it 
leads  a  solitary  life,  rarely  approaching  the  land  till  the 
advance  of  spring  again  urges  it  to  seek  its  summer 
retreat.     It  is  but  seldom  found  ip  the  southern  parts 
of  Scotland,  and  the  instances  of  its  capture  upon  the 
English  coast  are  of  still  rarer  occurrence,  Montagu 
only  mentioning  one,  of  a  bird  that  was  sliot  at  Sand- 
wich, in  Kent.     The  food  of  the  skua  consists  of  fish, 
the   caroasses  of    cetacea,   and   other  marine  animal 
matter;    a  great  part  of  which  is  obtained  from  the 
larger  gulls,  whom  it  attentively  watches,  and  pursues 
with  unceasing  hostility,  till  they  are  compelled  to  dia- 
gorge  the  fish  or  other  substance  tliat  they  ioA  previously 
swallowed,  and  which,  from  its  rapid  evolutions  op  the 
wing,  it  generally  catches  before  reaching  the  surface 
of  the  water.     In  this,  as  well  as  in  the  other  species, 
the  claws  are  strong  and  much  hook^,  particularly  tliat 
of  the  inner  toe ;  and  it  is  said  to  make  use  of  them  in 
holding  fast  its  prey,  which  is  torn  in  pieces  fifter  tlie 
manner  of  raptorial   bjiids.      The  skua  inhabits  also 
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dart  down  upon  such  fish  as  approach  too  near 
the  surface.  The  penguin'  kind  are  but  ill 
fitted  for  flight,  and  still  less  for  walking. 
Every  body  roust  hare  seen  the  awkward 
manner  in  which  a  duck,  either  wild  or  tame, 
attempts  to  change  place  :  they  must  recollect 
with  what  softness  and  ease  a  gull  or  a  kite 
waves  its  pinions,  and  with  what  a  coil  and 
flutter  the  duck  attempts  to  move  them ;  how 
many  strokes  it  is  obliged  to  give,  in  order  to 
gather  a  little  air ;  and  even  when  it  is  thus 
raised,  how  soon  it  is  fatigued  i^h  the  force 
of  its  exertions,  and  obliged  to  take  rest  again. 
But  the  duck  is  not,  in  its  natural  state,  half 
so  unwieldly  an  animal  as  the  whole  tribe  of 
the  penguin  kind.  Their  wings  are  much 
shorter,  more  scantily  furnished  with  quills, 
and  the  whole  pinion  placed  too  forward  to 
be  usefully  employed.  For  this  reason,  the 
largest  of  the  penguin  kind,  that  have  a  thick 
heavy  body  to  raise,  cannot  fly  at  all.     Their 

various  parts  of  the  arctic  regions,  aiid  Is  well  knovrn  in 
the  Peroe  Islands,  in  Norway,  and  Iceland.  It  is, 
moreover,  a  native  of  the  high  latitudes  of  the  southern 
hemisphere,  and  is  mentioned  by  Cook,  and  other  cir- 
rumnavigators,  under  the  name  of  the  Port  Egmout 
hen.  For  a  representation  of  Bickardson's  8k»a,  see  Plate 
XIX.  fig.  43,  and  coloured  Plate  LXIII.  fig.  1;  and  for  the 
Blach-toed  Oull,  which  is  the  bird  in  its  young  state,  see 
the  coloured  Plate  LXIII.  fig.  2. 

^  In  the  "  Zoological  Proceedings  for  18S5"  is  an 
account  of  the  penguin,  by  the  late  Mr  G.  Bennett. 
That  able  naturalist,  to  whom  science  Is  indebted  for 
many  original  observations,  and  whose  work,  entitled 
'*  Wanderings,"  &c.,  is  well  known,  paid  much  atten- 
tion to  the  Pataffonian,  or  Khiff  Penguin  (see  Plate  XX. 
fig.  31.)  which  he  met  with  in  various  islands  in  the 
high  southern  htitudes;  and  he  describes  particularly 
a  colony  of  these  birds,  which  covers  an  extent  of  thirty 
or  forty  acres  at  the  north  end  of  Macquarrie  island,  in 
the  South  Pacific  ocean. 

*<  The  number  of  penguins  collected  together  in  this 
spot  is  immense,  but  it  would  be  almost  impossible  to 
guess  at  it  with  any  near  approach  to  truth,  as,  during 
the  whole  of  the  day  and  night,  S0,0OO  or  40,000  oi 
them  are  continually  landing,  and  an  equal  number 
going  to  sea.  They  are  arranged,  when  on  shore,  in 
as  compact  a  manner  and  in  as  regular  ranks  as  a  regi- 
ment of  soldiers;  and  are  classed  with  the  greatest 
order,  the  young  birds  being  in  one  situation,  the 
moulting  birds  in  another,  the  sitting  hens  in  a  thini, 
the  clean  birds  in  a  fourth,  &c, ;  and  so  strictly  do  birds 
in  similar  condition  congregate,  that  should  a  bird  that 
is  moulting  intrude  itself  among  those  which  are  clean, 
it  is  Immediately  ejected  from  among  them. 

"  The  females  batch  the  eggs  by  keeping  them  close 
between  their  thighs;  and,  if  approached  during  the 
time  of  incubation,  more  away,  carrying  the  eggs  with 
them.  At  this  time  the  male  bird  goes  to  sea  and 
collects  food  for  the  female,  which  becomes  very  fat. 
After  the  young  is  hatched,  both  parents  go  to  sea, 
and  bring  home  food  for  it ;  it  soon  becomes  so  fat  as 
scarcely  to  be  able  to  walk,  the  old  birds  getting  y%ry 
thin.  They  sit  quite  upright  in  tlieir  roosting  places, 
and  walk  in  the  erect  position  until  they  arrive  at  the 
beach,  when  they  throw  themselves  on  their  breasts  in 
order  to  encounter  the  very  heavy  sea  met  with  at  their 
landing-place. 

Although  Uie  appearance  of  penguins  generally  indl. 


wings  serve  them  rather  as  |>addles  to  help  them 
forward,  when  they  attempt  to  move  swiftly, 
and  in  a  manner  walk  along  the  surfiEice  of 
the  water.  Even  the  smallest  kinds  seldom 
fly  by  choice ;  they  flutter  their  wings  with  the 
swiftest  eflbrts  without  making  way ;  aiid 
though  they  have  but  a  small  weight  of  body 
to  sustain,  yet  they  seldom  venture  to  quit  the 
water,  where  they  are  provided  with  food  and 
protection. 

As  the  wings  of  the  penguin  tribe  are  un. 
fitted  for  flighty  their  legs  are  still  more  awk- 
wardly adapted  for  walking.  This  whole 
tribe  have  all  above  the  knee  hid  within  the 
belly :  and  nothing  appears  but  two  short  legs, 
or  feet,  as  some  would  call  them,  that  seem 
stuck  under  the  rump,  and  upon  which  the 
animal  is  very  awkwardly  supported.  They 
seem,  when  sitting,  or  attempting  to  walk, 
like  a  dog,  that  has  been  taught  to  sit  up,  or 
to  move  a  minuet.     Their  short   legs  drive 

cates  the  neighbourhood  of  land,  Mr  G.  Bemiet  cited 
several  instances  of  their  occurrence  at  a  considerable 
distance  from  any  known  land. 

The  observations  of  Mr  Bennet  are  confirmed  by 
Lieut.  Liardet.  They  assemble  on  the  shore,  herd 
together  in  vast  bodies,  forming  a  dense  phalanx^  all 
moving  and  acting  in  concert  together ;— one  party 
going  off  to  tea, — another  party  returning, — another 
remaining  in  array  on  the  beach.  They  appear  to  be 
very  peaceable  among  each  other,  but  are  sometimes 
observed  to  fight,  striking  with  tlie  posterior  edge  of 
the  wing.  Should  a  person  attempt  to  lay  hold  of 
them,  they  not  only  use  their  wings,  but  their  beak, 
which  is  a  hr  more  formidable  weapon,  and  capable  of 
inflicting  a  severe  wound.  Cuttle-fishes  appear  to  con- 
stitute the  greator  part  of  their  food  ;  in  the  stomach  of 
the  specimen  dissected  was  found  a  considerable  mxm- 
ber  of  the  horney  parrot-^like  beaks  of  these  molluscous 
animals.  Their  mode  of  walking  is  very  singular  ;  it 
is  a  sort  of  awkward  waddle,  the  body  turning  with  tlie 
actitti  of  the  limbs  In  motion,  which  croas  each  other 
alternately  ;<— it  is,  in  iact,  an  "  over-lianded,"  mode  of 
progression,  if  the  word  be  allowed,  producing  a  strange 
and  ludicrous  effect.  We  see  a  tendency  to  it  in  the 
waddle  of  the  duck  and  other  swimming-birds.  During 
the  period  of  incubation  the  females  all  assemble  to- 
gether, sitting  upright  on  a  kind  of  general  neat,  of 
loosely-arranged  sticks,  which  they  cany  to  the  aelecAed 
spot  in  their  bills,  and  flourish  if  then  approached,  as 
if  in  defiance  of  the  intruder  on  their  secluded  haunt, 
They  lay  but  one  egg,  of  a  whitish  colour,  and  twice 
the  sise  of  that  of  the  goose  ;  this  they  cany  between 
their  thighs,  supporting  it  beneath  by  the  short  stiff  tail, 
which  is  bent  underneath  it.  The  young  are  covered 
with  thick  soft  down,  of  a  brownish  gray ;  in  this  state 
the  bird  is  the  Woolly  penguin  of  Latham,  which  must 
not  be  regarded  as  a  distinct  species,  but  as  the  King 
Penguin  in  nestling  plumage.  At  night  they  utter 
loud  moaning  noises  in  concert,  the  general  chorus  of 
voices  resounding  to  a  great  distance,  and  clearly  dis. 
tinguishable  from  the  roar  of  the  surf  or  lashing  of  the 
waves.  The  flesh  of  the  penguin  is  rank,  and  unfit 
for  food  ;  both  the  muscles  and  bones  are  oily,  and  tlie 
skin  is  lined  with  a  thick  layer  of  oleaginous  fat  ;  yet 
more  than  500  were  taken  in  New  Year's  island  (near 
Staten  island),  as  food  for  the  crew,  by  the  sailors  in 
Captain  Cook's  ship  who  found  them  occupying  tbat 
spot  in  thousanili. 
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the  body  in  progression  from  side  to  side ;  and 
were  they  not  assisted  by  their  wings,  they 
could  scarcely  move  faster  than  a  tortoise. 

This  awkward  position  of  the  legs,  which 
so  unqualifies  them  for  living  upon  Isuid, 
adapts  them  admirably  for  a  residence  in 
water.  In  that,  the  legs  placed  behind  the 
moving  body,  pushes  it  forward  with  the 
greater  velocity;  and  these  birds^like  Indian 
canoes,  are  the  swiftest  in  the  water,  by  hav- 
ing their  paddles  in  the  rear.  Our  sailors, 
for  this  reason,  give  these  birds  the  very 
homely,  but  expressive,  name  of  arse-ftet. 

Nor  are  they  less  qualified  for  diving  than 
swimming.  By  ever  so  little  inclining  their 
bodies  forward,  they  lose  their  centre  of 
gravity ;  and  every  stroke  from  their  feet  only 
tends  to  sink  them  the  faster.  In  this  manner 
they  can  either  dive  at  once  to  the  bottom,  or 
svrim  between  two  waters ;  where  they  con- 
tinue fishing  for  some  minutes,  and  then 
ascending,  catch  an  instantaneous  breath,  to 
descend  once  more  to  renew  their  operations. 
Hence  it  is,  that  these  birds,  which  are  so 
defenceless,  and  so  easily  taken  by  land,  are 
impregnable  by  water.  If  they  perceive 
themselves  pursued  in  the  least,  they  instantly 
sink,  and  show  nothing  more  than  their  bills, 
till  the  enemy  is  wiOidrawn.  Their  very 
internal  conformation  assists  their  power  of 
keeping  long  under  water.  Their  lungs  are 
ritted  with  numerous  vacuities,  by  which 
they  can  take  in  a  very  large  inspiration ; 
and  this  probably  serves  them  for  a  length  of 
time. 

As  they  never  visit  land,  except  when  they 
come  to  breed,  their  feathers  take  a  colour 
from  their  situation.  That  part  of  them  which 
has  been  continually  bathed  in  the  water,  is 
white;  while  their  backs  and  wings  are  of 
different  colours,  according  to  the  different 
species.  They  are  also  covered  more  warmly 
all  over  the  body  with  feathers,  than  any 
other  birds  whatever ;  so  that  the  sea  seems 
entirely  their  element :  and  but  for  the  neces- 
sary duties  of  propagating  their  species,  we 
should  scarcely  have  the  smallest  opportunity 
of  seeing  them,  and  should  be  utterly  unac- 
quainted with  their  history  .> 

>  The  OrttUd  Pen^n,  (see  Plato  XX.  fig.  33.)  is 
the  moot  beautiful  of  the  penguin  tribe.  It  is  nearly 
two  feet  in  length.  The  female  is  destitute  of  the 
crest  These  birds  hare  also  the  names  of  hopping 
peognios,  and  jumping  jack,  from  their  action  of  leaping 
quite  oat  of  the  water,  sometimes  three  or  four  feet,  on 
meeting  with  any  obstacle  in  their  course ;  and,  indeed, 
they  firequentJy  do  this  without  any  other  apparent 
came  than  the  desire  of  advancing  by  that  means. 
They  are  inhabitants  of  several  of  the  South  Sea  islands. 

The  Matid^oU  bear  a  close  relation  to  the  penguins, 
but  are  found  only  in  the  antarctic  seas  and  islands, 
while  the  penguins  inhabit  the  northern  seas.  Instead 
of  wings,  they  have  simple  winglets,  which  perform  the 
office  if  oars  or  fins. 
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Of  all  this  tribe,  the  Magellanic  Penguin 
is  the  largest,  and  the  most  remarkable.  In 
size  it  approaches  near  that  of  a  tame  goose. 
It  never  flies,  as  its  wings  are  very  short,  and 
covered  with  stiff  hard  feathers,  and  are 
always  seen  expanded,  and  hanging  uselessly 
down  by  the  bird's  sides.  The  upper  part  of 
the  head,  back,  and  rump,  are  covered  with 
stiff  black  feathers ;  while  the  belly  and 
breast,  as  is  common  with  all  of  this  kind, 
are  of  a  snowy  whiteness,  except  a  line  of 
black  that  is  seen  to  cross  the  crop.  The 
bill,  which  from  the  base  to  about  half  way  is 
covered  with  wrinkles,  is  black,  but  marked 
crosswise  with  a  stripe  of  yellow.  They 
walk  erect,  with  their  heads  on  high,  their 
fin-like  wings  hanging  down  like  arms  ;  so 
that  to  see  them  at  a  distance,  they  look  like 
so  many  children  with  white  aprons.  From 
hence  they  are  said  to  unite  in  themselves  the 
qualities  of  men,  fowls,  and  fishes.  Like 
men,  they  are  upright ;  like  fowls,  they  are 
feathered ;  and  like  fishes,  they  have  fin-like 
instruments,  that  beat  the  water  before,  and 
serve  for  all  the  purposes  of  swimming,  rather 
than  flying.* 

*  "  This  day  we  visited  what  they  call  a  *■  penguin 
rookery.'  The  spot  of  ground  occupied  by  our  settlers 
is  bounded  on  each  end  by  high  Uuffs,  which  extend  far 
into  the  sea,  leaving  a  space  in  front,  where  all  their 
hogs  run  nearly  wild,  as  they  are  prevented  going  be- 
yond those  limits  by  those  natural  barriers;  and  the 
creatures  who,  at  stated  periods,  come  up  from  the  sea, 
remain  in  undisturbed  possession  of  the  beaches  beyond 
our  immediate  vicinity.  The  weather  being  favour- 
able, we  launched  our  boat  early  in  the  momiug,  for  the 
purpose  of  procuring  a  supply  of  eggs  for  the  consump- 
tion of  the  family.  We  heard  the  chattering  of  the 
penguins  from  the  rookery  kng  before  we  landed,  which 
was  noisy  in  the  extreme,  and  groups  of  them  were 
scattered  all  over  the  beach ;  but  the  high  thick  grass  on 
the  declivity  of  the  hill  seemed  their  grand  establish- 
ment, and  they  were  hidden  by  it  from  our  view.  As 
we  could  not  find  any  place  where  we  could  possibly 
land  our  boat  in  safety,  I  and  two  more  swam  on  shore 
with  bags  tied  round  our  necks  to  hold  the  eggs  in,  and 
the  boat  with  one  of  the  men  lay  ofT,  out  of  the  surf.  I 
should  think  the  ground  occupied  by  these  birds  (if  I 
may  be  allowed  so  to  call  them)  was  at  least  a  mile  in 
circumference,  covered  in  every  part  with  grssses  and 
reeds,  which  grew  considerably  higher  than  my  head ; 
and  on  every  gentle  ascent,  beginning  from  the  beach, 
on  all  the  large  gray  rocks,  which  occasionally  appeared 
above  this  grass,  sat  perched  groups  of  these  strange  and 
uncouth-looking  creatures ;  but  the  noise  which  rose  up 
from  beneath  baffles  all  description  1  As  our  business 
lay  with  the  noisy  part  of  this  community,  we  quickly 
crept  under  the  grass,  and  commenced  our  plundering 
search,  though  there  needed  none,  so  profuse  was  the 
quantity.  The  scene  altogether  well  merits  a  better 
description  than  I  can  give— thousands  and  hundreds  of 
thousands  of  these  little  two-Iegged  erect  monsters  hop- 
ping around  us,  with  voices  very  much  resembling  in 
tone  that  of  the  human ;  all  opening  their  throats  to- 
gether;  so  thickly  clustered  in  groups,  that  it  was 
almost  impossible  to  place  the  foot  without  despatching 
one  of  them.  The  shape  of  the  animal,  their  curious 
motions,  and  their  most  extraordinary  voices,  made  m« 
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They  feed  upon  fiah ;  and  seldom  oome 
ashore,  except  in  the  breeding  eeaaon.  As 
the  seaa  in  that  part  of  the  world  abound  with 
a  variety,  they  seldom  want  food ;  and  their 
extreme  fatness,  seems  a  proof  of  the  plenty 
in  which  they  live.  They  dive  with  great 
rapidity,  and  are  voracious  to  a  great  degree. 
One  of  them,  described  by  GlusiuS}  though 
but  very  young,  would  swallow  an  entire 
herring  at  a  mouthful ,  and  often  three  succes- 
sively  before  it  was  appeased.  In  conse- 
quence  of  this  gluttonous  appetite,  their  fl«sh 
is  rank  and  fishy;  though  our  sailors  say, 
that  ii  is  pretty  good  eating.  In  some  the 
flesh  is  so  tough,  and  the  feathers  so  thick, 
that  they  stand  the  blow  of  a  scimitar  without 
injury. 

They  are  a  bird  of  society;  and,  especially 
when  they  come  on  shore,  they  are  seen 
drawn  up  in  rank  and  file,  upon  the  ledge  of 
a  rock,  standing  together  wiui  the  albatross, 
as  if  in  consultation.  This  is  previous  to 
their  laying,  which  generally  begins,  in  that 
part  of  the  world,  in  the  month  of  November. 
Their  preparations  for  laying  are  attended 
with  no  great  trouble,  as  a  small  depression  in 
the  earth,  without  any  other  nest,  serves  for 
this  purpose.  The  warmth  of  their  feathers 
and  the  heat  of  their  bodies  is  such,  that  the 
progress  of  incubation  is  carried  on  very 
rapidly. 

But  there  is  a  difference  in  the  manner  of 
this  bird's  nestling  in  other  countries,  which  I 
can  only  ascribe  to  the  frequent  disturbances 
it  has  received  from  man  or  quadrupeds  in  its 
recesses.     In  some  places,  instead  of  content- 

faocy  myself  Id  a  kingdom  of  pigmies.  The  regolarity 
of  their  manoers,  their  all  sitting  in  exact  rows,  rasem- 
bliog  more  the  order  of  a  camp  than  a  rookery  of  noisy 
birds,  delighted  me.  These  creatures  did  not  move 
away  on  our  approach,  but  only  increased  their  noise, 
so  we  were  obliged  to  displace  them  forcibly  from  their 
uests;  and  this  ejectment  was  not  produced  without  a 
considerable  struggle  on  their  parts;  and,  being  armed 
with  a  formidable  beak,  it  soon  l>ecame  a  scene  of 
desperate  warfare.  We  had  to  take  particular  care  to 
protect  our  hands  and  legs  firom  their  attacks;  and  for 
this  purpose  each  one  had  provided  himself  with  a  short 
stout  club.  The  noise  they  ooatinued  to  make  during 
our  ramble  through  their  territories,  the  sailors  said 
was,  *  cover  'em  up,  cover  'em  up.'  And,  however 
incredible  it  may  appear,  it  is  nevertheless  true,  that  I 
heard  those  words  so  distinctly  repeated,  and  by  such 
various  tones  of  voices,  that  several  times  I  started,  and 
expected  to  see  one  of  the  men  at  my  elbow.  Even 
these  little  creatures,  as  well  as  the  monstrous  sea- 
elephant,  appear  to  keep  up  a  continued  warfare  with 
each  other.  As  the  penguins  sit  in  rows,  forming 
regular  lanes  leading  down  to  the  beach,  whenever  one 
of  them  feels  an  inclination  to  refresh  herself  by  a  plunge 
into  the  sea,  she  has  to  run  the  gawitlet  through  the 
whole  Mtnei,  every  one  pecking  at  her  as  she  passes 
without  mercy ;  and  though  ah  are  occupied  in  the 
same  employment,  not  the  smallest  degree  of  friendship 
seems  to  exist ;  and  whenever  we  turned  one  off  her 
nest,  she  was  sure  to  be  thrown  among  foes ;  and,  be- 
sides the  km  of  her  eggs,  was  invariably  doomed  to  re- 


ing  itself  with  a  superficial  depression  in  the 
earth,  the  penguin  is  found  to  burrow  two  or 
three  yards  deep :  in  other  places  it  is  seen 
to  forsake  the  level,  and  to  clamber  up  the 
ledge  of  a  rock,  where  it  lays  its  egg,  and 
hatches  it  in  that  bleak  exposed  situation. 
These  precautions  may  probably  have  been 
taken,  in  consequence  of  deaj-bought  expeii- 
ence.  In  those  places  where  the  bird  fears 
for  her  own  safety,  or  that  of  her  young,  she 
may  providently  provide  against  danger,  by 
digging,  or  even  by  climbing ;  for  both 
which  she  is  but  ill  adapted  by  nature.  In 
those  places,  however,  where  the  penguin  has 
had  but  few  visits  from  man,  her  nest  is  made, 
with  the  most  confident  security,  in  the  middle 
of  some  large  plain,  where  they  are  seen  by 
thousands.  In  that  unguarded  situation, 
neither  expecting  nor  fearing  a  powerful 
enemy,,  they  continue  to  sit  brooding ;  and 
even  when  man  comes  among  them,  have  at 
first  no  apprehension  of  their  danger.  Some 
of  this  tribe  have  been  called  by  our  seamen, 
the  Bochyi^  from  the  total  insensibility  which 
they  show  when  they  are  sought  to  their 
destruction.  But  it  is  not  considered  that 
these  birds  have  never  been  taught  to  know 
the  dangers  of  a  human  enemy :  it  is  against 
the  fox  or  the  vulture  that  they  have  learned 
to  defend  themselves  ;  but  they  have  no  idea 
of  injury  from  a  being  so  very  unlike  their 
natural  opposers.  The  penguins,  therefore, 
when  our  seamen  first  came  among  them, 
tamely  suffered  themselves  to  be  knocked  on 
fhe  head,  without  even  attempting  an  escape. 
They  have  stood  to  be  shot  at  in  nocks,  with- 

ceive  a  severe  beating  and  peeking  from  her  com- 
panions. Each  one  lays  three  eggs,  and,  after  a  time, 
when  the  young  are  strong  enough  to  undertake  the 
journey,  they  go  to  sea,  and  are  not  again  seen  till  the 
ensuing  spring.  Their  city  is  deserted  of  its  numereus 
inhabitants,  aod  quietness  reigns  till  nature  pniBipts 
their  return  the  following  year,  when  the  same  nolqr 
scene  is  repeated,  as  the  same  flocics  of  birds  return  to 
the  spot  where  they  were  batched.  Alter  raising  a 
tremendous  tumult  in  thik  numerous  colony,  and  8U9> 
taining  continued  comliat,  we  came  off  victorious,  mak. 
ing  capture  of  about  a  thousand  eggs^  resembliDg  in 
sicB,  colour,  and  transparency  of  shell,  those  of  a  duck  ; 
and  the  taking  possession  of  this  immense  quantity  did 
not  occupy  more  than  one  hour,  which  may  serve  to 
prove  the  incalculable  numbers  of  birds  collected  to- 
gether. We  did  not  allow  them  sufficient  time,  alter 
landing,  to  lay  all  their  eggs;  for,  had  the  season  been 
farther  advanced,  and  we  had  found  three  eggs  in  each 
nest,  the  whole  of  them  might  probably  have  proved 
addled,  the  young  partly  formed,  and  the  eggs  of  no  use 
to  us :  but  the  whole  of^  those  we  took  turned  out  good, 
and  had  a  particularly  fine  and  delicate  flavour.  It 
was  a  work  of  considerable  difficulty  to  get  our  booty 
safe  into  the  boat — so  frail  a  cargo— with  so  tremendous 
a  surf  running  against  us.  However,  we  finally  suc- 
ceeded, though  not  without  smashing  a  considerable 
number  of  Um  eggs.*' — Earle't  *  Nairraiht  of  a  Jteti" 
denee  in  Niw  Zealand  and  TriHan  d'AcmtkaJ 

'  llie  Booby  belongs  to  the  pelican  tribe,  and  not  to 
the  pengttine* 
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oat  offering  to  more,  in  silent  wonder^  till 
every  one  of  their  number  has  been  destroyed. 
Their  attachment  to  their  nests  was  still  more 
powerful ;  for  the  females  tamely  suffered  the 
men  to  approach  and  take  their  eggs  without 
any  resistance.  But  the  experience  of  a  few 
of  those  unfriendly  visits,  has  long  since 
taught  them  to  be  more  upon  their  guard  in 
choosing  their  sitaations ;  or  to  leave  those  re*- 
treats  where  they  were  so  little  able  to  oppose 
their  invaders. 

The  penguin  lays  but  one  egg ;  and,  in  fre- 
quented shores,  is  found  to  burrow  like  a  rab- 
bit :  sometimes  three  or  four  take  possession 
of  one  hole,  and  hatch  their  young  together. 
In  the  holes  of  the  rocks,  where  nature  has 
made  them  a  retreat,  several  of  this  tribe,  as 
Linnftus  assures  us,  are  seen  together.  There 
the  females  lay  their  single  egg^  in  a  common 
nest,  and  sit  upon  this,  their  general  posses- 
sioo,  by  turns  ;  while  one  is  placed  as  a  sen- 
tinel, to  give  warning  of  approaching  danger. 
The  egg  of  the  penguin,  as  well  as  of  all  this 
tribe,  is  very  laree  for  the  size  of  the  bird, 
being  generally  found  bigger  than  that  of  a 
goose.  But  as  there  are  many  varieties  of  the 
penguin,  and  as  they  differ  in  size,  from  that 
of  a  Muscovy  duck  to  a  swan,  the  eggs  differ 
in  the  same  proportion. 


CHAP.  VIII. 

OF  THE  AUK,  PUFFIN,  AKD  OTHEB  BIRD8 
OF  THE  FENOUIN  EJJXD. 

Of  a  size  iar  inferior  to  the  penguin,  but 
with  nearly  the  same  form,  and  exactly  of  the 
same  appetites  and  manners,  there  is  a  very 
numerous  tribe.  These  frequent  our  shores, 
and,  like  the  penguin,  have  their  legs  placed 
behind.  They  have  short  wines,  which  are 
not  totally  incapable  of  flight;  with  round  bills 
for  seizing  their  prey,  which  is  fish.  They 
live  upon  the  water,  in  which  they  are  conti- 
nually seen  diving ;  and  seldom  venture  upon 
land,  except  for  the  purposes  of  continuing 
their  kind. 

The  first  of  this  smaller  tribe  is  the  Great 
Northern  Diver,  which  is  nearly  the  size  of 
a  goose :  it  is  beautifully  variegated  all  over 
with  many  strips,  and  differs  from  the  pen- 
guin, in  being  much  slenderer,  and  more  ele- 
gandy  formed.  The  Gray  Speckled  Diver 
does  not  exceed  the  size  of  a  Muscovy  duck ; 
and,  except  in  size,  greatly  resembles  the 
former.  The  Auk,  which  breeds  on  the 
islands  of  St  Kilda,  chiefly  differs  from  the 
penguin  in  size  and  colour :  it  is  smaller  than 
a  duck ;  and  the  whole  of  the  breast  and  belly, 
as  far  as  the  middle  of  the  throat,  is  white. 


The  Guillemot  is  about  the  same  size  ;  it  dif. 
fers  from  the  auk,  in  having  a  longer,  a  slen 
derer,  and  a  straighter  buL  The  Scarlet- 
Throated  Diver  may  be  distinguished  by  its 
name ;  and  the  Puffin,  or  Coulterneb,  is  one 
of  the  roost  remarkable  birds  we  know.^ 


1  7%4  Great  Ncrthem  Diver,  (see  Plate  XIX.  fig. 
41.)  which  is  the  prindpil  of  the  auk  tribe,  is  uearly 
three  feet  end  a  half  in  length.  The  female  is  less 
than  the  male.  It  inhabits  chiefly  the  northern  seas, 
and  is  common  on  some  of  the  coasts  of  Scotland. 

Most  pe<^le,  who  have  exercised  any  degree  of  ob« 
senration«  know  that  the  swimming  of  birds  Is  nothing 
more  than  a  walking  in  the  water,  where  one  foot  suo- 
eeeds  the  ether,  as  en  the  land.  **  But  no  one,  as  hr 
as  I  am  awaie/'  says  the  Rev.  Mr  White,  "  has  re- 
marked, that  diving  fowls,  while  under  water,  impel 
and  row  themselves  Ibrward  by  a  motion  of  their  wings, 
as  well  as  by  the  Impulse  of  their  feet;  yet  snch  Is  really 
the  case,  as  any  one  may  easily  be  convinced  who  will 
observe  docks  when  hunted  by  dogs  la  a  clear  pond. 
Nor  do  I  know  that  any  one  has  given  a  reason  why  the 
wings  of  diving  fowls  are  placed  so  forward ;  doubtless 
not  for  the  purpose  of  promoting  their  speed  In  flying, 
since  that  poslUen  ceiteinly  Impedes  it ;  but  probably  for 
the  increase  of  their  motion  under  water,  by  the  use  of 
four  oan  Instead  of  two  :  and  were  the  wings  and  feet 
nearer  together,  as  in  land  birds,  they  would,  when  In 
action,  rather  hinder  than  assist  oue  another.** 

Tke  Speckled  Diver  Is  not  quite  so  large  as  the  other. 

Tke  Great  Auk.  (See  Plate  XX.  fig.  8S.>-.Thi8 
bird  inhabits  Europe  and  America;  is  three  feet  in 
length:  Is  veiy  timid  ;  it  has  not  the  power  of  fljring ; 
its  food  Is  chiefly  fishsa.  The  wings  are  so  short  as  to 
appear  al  only  rudiments ;  secondary  quill  feathers  tipt 
with  white ;  the  legs  are  bbck.  Its  egg  Is  six  Inches 
long,  and  white,  with  purplish  lines  and  spots.  The 
lAtUe  Amk  also  inhabits  Europe  and  America,  and  mea- 
sures nine  inches  In  length. 

Tke  GtdUemet  Is  aboot  the  siee  of  a  common  duck. 
The  upper  parts  of  the  body  are  of  a  dark  brown  colour, 
Inclining  to  a  black.  These  are  simple  birds,  and  easily 
taken.  They  generally  Join  company  with  other  birds, 
and  breed  on  the  Inaccessible  rocks  and  steep  clifi^  In 
the  Isle  of  Man ;  and  likewise  in  Cornwall ;  on  Pries- 
holm  IsUnd,  near  Beailttarls,  In  the  isle  of  Anglesey; 
also  on  the  Fern  Islands,  near  Northumberland:  and  the 
clifls  about  Scarborough,  In  Yorkshire ;  and  several  other 
pkcee  in  England.  They  lay  exceeding  Urge  eggs, 
being  lull  three  inchea  leng,  blunt  at  the  one  end,  sharp 
at  tl:^  other,  of  a  sort  of  bluish  colour,  spotted  generally 
with  some  bhtck  spots  or  strokes.  (For  little  Guillemot, 
see  Plate  XIX.  fi|r.  ta) 

Tke  Block  GmUlemM.^Tbe  length  of  the  black  Gull- 
lemot  Is  about  fourteen  inches,  breadth  twenty.two,  and 
its  weight  fourteen  ounces.  These  birds  are  found  in 
great  numbers  In  the  north  sea,  in  Greenland,  Iceland, 
Spitsbergen,  and  the  Feroe  isles;  and  when  the  winter 
sets  In,  th^  migrate  southward  along  the  shores  of  Scot- 
land and  England,  where  some  of  them  remain  and 
breed.  The  nest  is  made  In  tlie  deep  crevices  of  rocks 
which  overhang  the  sea;  the  eggs  are  of  a  gray  colour. 
Some  ornithologists  assert,  that  the  female  lays  only 
one  :  others,  that  she  lays  two.  They  fly  commonly  In 
palm,  and  so  low  that  they  raise  the  siirfiM*e  of  the  sea  by 
the  flapping  of  their  narrow  wings.  The  Greenlanders 
eat  the  flesh  of  this  bird,  and  use  its  skin  for  clothfaig, 
and  the  legs  as  a  bait  for  their  fishing-lines.  Ray,  AU 
bin,  WlUoughby,  and  Edwards  have  named  it  the  Green- 
land dove,  or  sea-turtle.  In  the  Orkneys  it  is  called 
the  tyste. 

The  Grebei  belong  to  this  fiunily  of  birds.    They  are 
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Words  cannot  euily  describe  the  fonn  of 
the  bill  of  the  puffin,  which  diflen  oo  greatly 
from  that  of  any  other  bird.  Those  who  hare 
•een  the  coulter  of  a  plough,  may  form  aome 
idea  of  the  beak  of  this  odd-looking  animal. 
The  bill  is  flat ;  but,  very  different  I'rom  that 
of  a  duck,  its  edge  ia  upwards :  it  is  of  a 
triangular  figure,  and  ending  in  a  fbarp 
point,  the  upper  chap  bent  a  little  downward, 
where  it  is  joined  to  the  head ;  and  a  certain 
callous  substance  encompassing  its  base,  as  in 
parrots.  It  is  of  two  colours ;  ash-coloured 
neat  the  base,  and  red  towards  the  point  It 
has  [hree  furrows  or  grooves  impressed  in  it ; 
one  in  the  livid  part,  two  in  the  red.  The 
eves  are  fenced  with  a  protuberant  skin,  of  a 
livid  colour  ;  and  they  are  gray  or  ash-col. 
oured.  These  ere  marKs  sufficient  to  distin- 
guish this  bird  byj  but  its  value  to  those 
la  whose  vicinity  it  breeds,  renders  it  still 
more  an  object  of  cariosity. 

The  puffin,  (see  Plate  XX.  fig.  9.)  like 
all  the  rest  of  this  kind,  has  its  legs  thrown 
HO  far  back,  that  it  can  hardly  move  without 
tumbling.  This  makes  it  rise  with  difficulty, 
and  subject  to  many  falls  before  it  gets  npon 
the  wing  :  but  as  it  is  a  small  bird,  not  much 
bigger  than  a  pigeon,  when  it  once  rises,  it 
can  continue  its  night  with  great  celerity. 


not  irsb-fixted,  but  tha  toes  mra  enttrged  ta  <n  Uh  cooU. 
'I'hej  Urs  en  like*  uid  pondi,  and  build  in  (he  nuhe*. 
Tbefr  plumigc,  which  chsngM  much  wich  *%»,  (•  uHd 
frsqncTillj  by  furriin,  Tbe  folloiriog  cut  reprvunU 
Iha  Orerttd  OrtU. 


TUi  i>  one  of  (ha  Urgnt  of  the  ginni.  ind  t>  in  In- 
diEtnoui  tpedaa,  brseding  uieudlf  on  tfas  poola  imldat 
tb*  faea,  on  (he  moora  of  Shropahlni  md  Chnhfre,  and 
on  >  few  of  Ih*  northern  ScotUth  lakei.  During  tha 
wtutar,  when  (be  wUers  of  (he  inteHor  of  the  countr? 
■n  bitma,  it  ratiraa  to  the  moutha  of  rinn,  end  to  the 
line  ofwe-coeit,  where  it  sbtalm  (he  necemiy  aupplj' 
of  fiih  and  imall  crtutaeeoiia  tnlmali,  which  coiuKtute 
fti  priDctpiJ  food.  Being  upwu<}i  of  three  ^eiR  in  ac 
quiriitg  miturll]'.  or  i(  teeet  the  lull  derelopinent  of  the 
lHe»  that  eumninda  tha  neck  and  tha  occipital  tulla,  it 
la  much  more  frequently  met  with  In  (he  foung  or  Im- 
psrfeet  atate  of  pluinige,  than  In  (hat  of  the  adult ;  and 
■Hit  of  more  Ihan  a  doten  ipacimeni,  which  haTe  at  dif- 
ferent timei  come  under  mf  uteerTitlon,  not  ona  hid 


Both  this  and  all  the  Ibrmer  build  no  neit ; 
but  lay  their  eggs  either  in  the  crevices  of 
rocks,  or  in  holes  under  ground  near  the  shore. 
They  chiefiy  choose  the  latter  sitnatiDn  ;  for 
[he  puffin,  the  auk,  the  guillemot,  and  the 
rest,  cannot  easily  rise  to  the  nest  when  in  a 
lofty  situation.  Many  are  the  attempts  these 
birda  are  seen  to  make  to  fly  up  to  those  nests 
which  are  so  high  above  the  surface.  In  ren- 
dering them  inaccessible  to  mankind,  they 
often  render  them  almost  inaccessible  to  them- 
selves. They  are  frequently  obliged  to  make 
three  or  four  eflbrta,  before  they  can  come  at 
the  place  of  incubation.  For  this  reason,  the 
auk  and  guillemot,  when  they  have  once  laid 
their  single  egg,  which  ia  extremely  large  for 
the  size,  seldom  forsake  it  until  it  is  excluded. 
The  male,  who  is  better  furnished  for  flight, 
feeds  the  female  during  this  interval ;  and  so 
bare  is  the  place  where  she  sits,  that  the  egg 
would  often  roll  down  from  the  rock,  did  not 
the  body  of  the  bird  support  it 

But  the  puffin  seldom  chooses  these  inac 
cesaibte  ana  troublesome  heights  for  its  situa- 
tion. Relying  on  its  courage  and  the  strength 
of  its  bill,  with  which  it  bites  most  terribly, 
it  either  makes  or  finds  a  hole  in  the  ground, 
where  to  lay  and  bring  forth  its  young.  All 
the  winter  these  birds,  like  the  rest,  are  ab. 


■Uained  (hs  diitlngulahlng  chandan  of  the  Creaed 
Grebe,  to  (his  Immatura  Hata  It  waa  long  supposed  Is 
be  a  distinct  ipeclea,  and  *a  loch  waa  known  hf  the 
name  of  tha  TIppel  Grtit,  idoptsd  fnm  tlie  use  to  which 
the  lolt  and  tllhy  plumage  of  (tia  lower  puts  of  tha  hodjr 
wai  often  appliod.  When  swimming,  it  moToa  tewj 
rapidly,  and,  from  the  Ratnesa  of  iu  body,  exhibits  little 
more  than  the  head  and  neck  aboie  the  water.  It  ditea 
with  remarkable  quickness,  and  Is  able  to  SToid  tha  abgt 
frem  a  fowHng-pIece  Ared  by  flint  and  steel,  though  IB 
earmot  so  easily  escape  from  Lha  sudden  Inflammfttlcci 
of  tha  percussion- lock.  Its  pregrei*  when  below  the  nir- 
hea,  which  (as  ia  other  dlilng  blids)  ii  performad  by  an 
action  of  the  wings  •oraewhat  rimllar  to  (hat  of  (lying,  is 
•a  spaedy,  as  frequently  to  hsiflB  tha  purault  cj  ■  well- 
managed  boat,  and  a  B(re(ch  of  SOO  yards  la  sometimea 
made,  belbre  ft  rtus  again  to  breathe ;  and  thia  act  of 
resplretion,  before  the  bird  becomea  &tlgued  by  eontlniipd 
pumit(,  is  commonly  eAected  by  merely  ralslBg  tb*  head 
abore  water.  It  renij'  fliea,  acesiidlng  to  TannBlorli, 
eran  making  Its  mignliona  by  twIniBiing,  which, 
howaier,  cannot  always  be  lha  case,  at  l(  la  aomatimei 
found  on  isulsled  pieces  of  water,  where  It  could  not 
airlva  unless  by  the  use  of  I(a  wings  ;  and  theaa,  thoagh 
abort,  are  not  romparatiTaly  smaller  than  fa  soma  other 
spepiaa  that  are  known  to  fly  occasionally.  Upon  tha 
continental  parts  of  Eluropo  il  Is  abundant,  particularly 
in  Holland  and  certain  districts  rS  Germany.  It  Is  al>o 
known  in  America,  and  is  mentioned  In  [ha  Fauna 
AmerlFs  Borealli.  ta  haTlng  been  killed  by  Dr  Richard- 
son upon  Ih*  SattoMiaiox  — It  breoda  In  the  fmsh 
water,  amidst  roads  and  a[har  nink  herbaga,  and  the 
Dest,  which  ta  vary  large  and  float*  on  the  surbca,  is 
compoeed  of  a  mass  of  def?a7ed  TBgB[abia  roots,  flaci, 
stems  of  water-lily,  &c.  The  egga,  three  or  (twr  in 
number,  an  of  a  greenish-white.  In  siia  rather  bigger 
than  Uioae  of  a  TeaL  The  young,  when  fiiat  excluded, 
are  clothed  in  a  parti-coloured  down  of  reddish-brown 
and  grayiih-nhite,  and  are  assiduously  attended  by  (ha 
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sent ;  visiting  regions  too  remote  for  discovery. 
At  the  latter  end  of  March,  or  the  beginning 
of  April,  come  over  a  troop  of  their  spies  or 
harbingers,  that  stay  two  or  three  days,  as  it 
were  to  view  and  search  out  for  their  former 
sitaations,  and  see  whether  all  be  well.  This 
done,  they  once  more  depart ;  and  about  the 
beginning  of  May,  return  again  with  the 
whole  army  of  their  companions.  But  if  the 
season  happens  to  be  stormy  and  tempestu- 
ous, and  the  sea  troubled,  the  unfortunate 
voyagers  undergo  incredible  hardships:  and 
they  are  found,  by  hundreds,  cast  away  upon 
the  shores,  lean  and  perished  with  famine.' 
It  is  most  probable,  therefore,  that  this  voyage 
is  performed  more  on  the  water  than  in  the 
air  ;  and  as  they  cannot  fish  in  stormy  wea- 
ther, their  strength  is  exhausted  before  they 
can  arrive  at  their  wished-for  harbour. 

The  puffin,  when  it  prepares  for  breeding, 
which  always  happens  a  few  days  after  its 
arrival,  begins  to  scrape  up  a  hole  in  the 
ground  not  far  from  the  shore ;  and  when  it 
has  some  way  penetrated  the  earth,  it  then 
throws  itself  upon  its  back,  and  with  bill  and 
claws  thus  burrows  inward,  till  it  has  dag  a 
hole  with  several  windings  and  turnings,  from 
eight  to  ten  feet  deep,  it  particularly  seeks 
to  dig  under  a  stone,  where  it  expects  the 
greatest  security.  In  this  fortified  retreat  it 
lays  one  egg  ;  which  though  the  bird  be  not 
much  bigger  than  a  pigeon,  is  of  the  size  of 
a  hen's. 

When  the  young  one  is  excluded,  the 
parent  8  industry  and  courage  is  incredible. 
Pew  birds  or  beasts  will  venture  to  attack 
them  in  their  retreats.  When  the  great  sea- 
raven,  as  Jacobson  informs  us,  comes  to  take 
away  their  young,  the  puffins  boldly  oppose 
him.  Their  meeting  affords  a  most  singular 
combat  As  soon  as  the  raven  approaches, 
the  puffin  catches  him  under  the  throat  with 
its  beak,  and  sticks  its  claws  into  its  breast, 
which  makes  the  raven,  with  a  loud  scream- 
ing,  attempt  to  get  away ;  but  the  little  bird 
still  holds  fast  to  the  invader,  nor  lets  him 

fo  till  they  both  come  to  the  sea,  where  they 
rop  down  together,  and  the  raven  is  drowned; 
yet  the  raven  is  but  too  often  successful; 
and,  invading  the  puffin  at  the  bottom  of  its 
hole,  devours  both  the  parent  and  its  family. 

But  were  a  punishment  to  be  inflicted  for 
immorality  in  irrational  animals,  the  puffin  is 
Justly  a  sufferer  from  invasion,  as  it  is  often 
Itself  one  of  the  most  terrible  invaders.  Near 
the  isle  of  Anglesey,  in  an  islet  called 
Prieshobn,  their  flocks  may  be  compared, 
for  multitude,  to  swarms  of  bees.     In  another 

pwent,  who  procores  food  for  them,  and,  aocordiog  to 

Pennant,  has  often  been  observed  to  feed  them  with 

small  eels.    For  Homed  Grebe,  see  Plate  XX.  fig.  18. 

1   WUloughby's  Omith.  p.  326. 


islet,  called  the  Calf  of  Man,  a  bird  of  this 
kind,  but  of  a  different  species,  is  seen  in 
great  abundance.  In  both  places,  numbers 
of  rabbits  are  found  to  breed;  but  the  puffin, 
unwilling  to  be  at  the  trouble  of  making  a 
hole,  when  there  is  one  ready  made,  dispos- 
sesses the  rabbits,  and  it  is  not  unlikely  de- 
stroys their  young.  It  is  in  these  unjustly 
acquired  retreats  that  the  young  puffins  are 
found  in  great  numbers,  and  become  a  very 
valuable  acquisition  to  the  natives  of  the 
place.  The  old  ones  (I  am  now  speaking  of 
the  Manks  puffin)  early  in  the  morning,  at 
break  of  day,  leave  their  nests  and  young, 
and  even  the  island,  nor  do  they  return  till 
night-fall.  All  this  time  they  are  diligently 
employed  in  fishing  for  their  young  ;  so  that 
their  retreats  on  land,  which  in  the  morning 
were  loud  and  clamorous,  are  now  still  and 
quiet,  with  not  a  wing  stirring  till  the  approach 
of  dusk,  when  their  screams  once  more  an- 
nounce their  return.  Whatever  fish,  or  other 
food,  they  have  procured  in  the  day,  by  night 
begins  to  suffer  a  kind  of  half  digestion,  and 
is  reduced  to  an  oily  matter,  which  is  ejected 
from  the  stomach  of  the  old  ones  into  the 
mouth  of  the  young,  fiy  this  they  are  nour- 
ished, and  become  fat  to  an  amazing  degree. 
When  they  are  arrived  to  their  full  growth, 
they  who  are  intrusted  by  the  lord  of  the 
island,  draw  them  from  their  holes;  and,  that 
they  may  more  readily  keep  an  account  of  the 
number  they  take^  cut  off  one  foot  as  a  token. 
Their  flesh  is  said  to  be  excessively  rank,  as 
they  feed  upon  fish,  especially  sprats,  and 
sea-weed;  however,  when  they  are  pickled 
and  preserved  with  spices,  they  are  admired 
by  those  who  are  fond  of  high  eating.  We 
are  told,  that  formerly  their  flesh  was  allowed 
by  the  church  on  Lenten  days.  They  were, 
at  that  time,  also  taken  by  ferrets,  as  we  do 
rabbits.  At  present,  they  are  either  dug  out, 
or  drawn  out,  from  their  burrows,  with  a 
hooked  stick.  They  bite  extremely  hard,  and 
keep  such  fast  hold  of  whatsoever  they  seize 
upon ,  as  not  to  be  easily  disengaged.  Their 
noise,  when  taken,  is  very  disagreeable, 
being  like  the  efforts  of  a  dumb  person  at- 
tempting  to  speak. 

The  constant  depredation  which  these  birds 
annually  suffer,  does  not  in  the  least  seem  to 
intimidate  them,  or  drive  them  away ;  on  the 
contrary,  as  the  people  say,  the  nest  must  be 
robbed  or  the  old  ones  will  breed  there  no 
longer.  All  birds  of  this  kind  lay  but  one 
egg ;  yet  if  that  be  taken  away,  they  will  lay 
another,  and  so  on  to  a  third ;  which  seems  to 
imply,  that  robbing  their  nests  does  not  much 
intimidate  them  from  laying  again.  Those, 
however,  whose  nests  have  been  thus  de- 
stroyed, are  often  too  late  in  bringing  up  their 
young ;  who,  if  they  be  not  fledged  and  pre* 
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jMired  for  migration  when  all  the  rest  depart, 
are  left  at  land  to  shift  for  themselres.  In 
August  the  whole  tribe  is  seen  to  take  leave 
of  &eir  summer  residence;  nor  are  they  ob- 
served an  V  more  till  the  return  of  the  ensiling 
spring.  It  is  probable  that  they  sail  away  to 
more  southern  regions,  as  our  mariners  ire. 
quently  see  myriads  of  water-lbwl  upon  their 
return,  and  steering  usually  to  the  north. 
Indeed  the  coldest  countries  seem  to  be  their 
most  favoured  retreats;  and  the  number  of 
water-fowl  is  mach  greater  in  those  colder 
climates  than  in  the  warmer  regions  near  the 
line.  The  quantity  of  oil  which  abounds  in 
their  bodies,  serves  as  a  defence  against  cold, 
and  preserves  them  in  vigour  against  its 
severity;  but  the  same  provision  of  oil  is 
rather  detrimental  in  warm  countries,  ss  it 
turns  rancid,  and  many  of  them  die  of  dis* 
orders  which  arise  from  its  putre&ction.  In 
general,  however,  water-fowl  can  be  properly 
said  to  be  of  no  climate ;  the  element  upon 
which  they  live  being  their  proper  rosidence. 
They  necessarily  spend  a  few  months  of 
summer  upon  land,  to  bring  up  their  young; 
but  the  rest  of  their  time  is  probably  consumed 
in  their  migrations,  or  near  some  unknown 
coasts,  where  their  provision  of  fish  is  found 
in  greatest  abundance. 

Before  I  go  to  the  tliird  general  division 
of  water- fowlsy  it  may  not  be  improper  to 
observe,  that  there  is  one  species  of  round- 
billed  water^fowl  that  does  not  properly  lie 
within  any  of  the  former  distributions.  This 
is  the  Grooseander  ;^  a  bird  with  the  body  and 

1  Tbb  li  the  lar(Mt  of  the  Auk  kind,  weighing  about 
four  pounds.     It  Mldom  nukes  its  appearance  in  the 


more  aouthem  districts  of  the  country,  except  in  winters 
attended  bjr  kmg  continued  frost;  hut  in  the  northern 
paiti  of  Scotland,  and  in  the  Orkneys  and  other  Scottish 
Islands,  it  is  a  permanent  resident;  finding  subsistence 
thrtw^eut  the  year  either  in  the  iresb-water  bdces  of 
the  ioterfcir,  or  (when  these  are  frozen)  in  the  deep  in- 
dentations of  the  coast,  formed  by  the  saline  lochs,  so 
numerous  in  that  part  of  the  kingdom.  It  is  widely 
distributed  throughout  the  arctic  regions  of  both  the 
ancient  and  new  worlds.  In  Europe,  during  its  equsp- 
torial  migration,  it  vislu  Franoe,  Holland,  Germany, 
and  even  more  soutliem  countries;  and  Wilson  men. 
tions  it  as  a  well  known  winter  visitant  upon  the  coaste, 
lakes,  and  rivers  of  the  United  States.  During  the 
summer  the  great  body  of  these  birds  retires  to  high 
latitudes,  for  the  purpose  of  reproduction ;  and  at  that 
time  tb^  are  found  in  IceUod,  Greenland,  and  other 
northern  parts  of  Europe.     In  Asia,  they  visit  Siberia, 


wings  shaped  like  those  of  the  penguin  kind, 
but  with  legs  not  hid  in  the  belly.  It  may 
be  distinguished  from  all  others  by  its  bill, 
which  is  round,  hooked  at  the  point,  and 
toothed,  both  upper  and  under  chap,  like  a 
saw.  Its  colours  are  various  and  beautiful; 
however,  its  manners  and  appetites  entirely 
resemble  those  of  the  diver.  It  feeds  upon 
fish,  for  which  it  dives ;  and  is  said  to  build 
its  nest  upon  troes,  like  the  heron  and  the 
cormorant  It  seems  to  form  the  shade  be- 
tween the  penguin  and  the  goose  kind ;  hav- 
ing a  round  IhII  like  the  one;  and  uiiem. 
faamssed  legs,  like  the  other.  In  the  shape 
of  the  head,  neck,  and  body,  it  resembles  them 
both. 


CHAP.  IX. 

OF  BIRDS  OF  THE  0008E  KIND,  FB0PSRI.T 
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Thb  Swan,  the  Goose,  and  the  Duck,  are 
leaders  of  a  numerous,  useful,  and  beautiful 
tribe  of  birds,  that  we  have  reclaimed  from  a 
state  of  nature,  and  have  taught  to  live  in 
dependence  about  us.  To  describe  any  of 
these,  would  be  as  superfluous  as  definitions 
usually  are  when  given  of  things  with  which 
we  are  already  well  acquainted.     There  are 


Kamtscbatka,  &c.,  and  in  America,  during  the  above 
period,  they  are  distributed  through  the  far  oouutries  of 
that  vast  continent.  The  nest  is  oonstnicted  (near  to 
the  edge  of  the  water)  of  a  mau  of  grass,  roots,  and 
other  materials,  mixed  and  lined  with  down.  It  is 
placed  sometimes  among  stones  or  other  dieftrit,  and 
sometimes  in  the  long  grass,  or  under  the  cover  of 
bushes,  and  (when  the  locality  aflbrds  them)  in  the 
stumps  or  hollows  of  decayed  trees.  The  eggs  are  from 
twelve  to  fourteen  in  number,  of  a  cream-yellow  colour: 
and  their  form  is  a  long  oval,  both  ends  being  equally 
obtme. 

The  gooseander,  except  when  on  wing,  fs  almost 
alwsiys  seen  upon  the  water,  being  unaMe  to  make  any 
great  promss  on  land,  in  consequence  of  the  backward 
position  3  the  legs,  and  the  slight  degree  of  freedom 
that  the  tibisB  possess  from  their  situation  within  the 
integumente  of  the  abdomen.  Ite  activity,  however,  in 
the  former  element,  makes  ample  amends  for  this 
deficiency.  In  swimming,  the  body,  from  ite  brood 
and  flattened  shape,  is  deeply  sunk  in  the  water,  having 
the  head,  neck,  and  back  only  visible.  It  is  an  excel- 
lent diver,  with  the  power  of  remaining  for  a  long  time 
submerged,  and  making  ite  way  with  great  npidity 
beneath  the  surfiu:e.  In  this  manner  ite  food  is  ob- 
tained, couisting  entirely  of  fish:  and  which,  when 
once  seised,  ara  securely  hekl  in  ite  serrated  bDl.  It 
rises  with  difficulty,  or  at  least  with  much  apparent 
exertion,  from  the  sur&ce  of  the  water,  but  when  once 
hlrij  on  wfng,  ite  flight  is  not  only  swift,  but  can  be 
susteined  for  a  considerable  time.  By  earlier  writers, 
the  females  and  young  males  (which  resemble  that  eex 
for  upwards  of  a  year)  were  considered  and 
a  diotinct  Q>ecisa. 
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few  that  hare  not  had  opportunities  of  seeing 
them,  and  whose  ideas  would  not  anticipate 
oar  description.  But,  though  nothing  be  so 
easy  as  to  distins^uish  these  in  general  from 
each  other,  yet  the  largest  of  the  duck  kind 
approach  die  goose  so  nearly,  that  it  may  be 
proper  to  mark  the  distinctions. 

The  marks  of  the  goose  are^  a  bigger  body, 
large  wings,  a  longer  neck,  a  white  ring 
shove  the  rump,  a  bill  thicker  at  the  base, 
slenderer  towards  the  tip,  with  shorter  legs 
placed  more  forward  on  the  body.  They 
both  have  a  waddling  walk;  but  the  duck 
from  the  position  of  its  legs,  has  it  in  a  greater 
degree.  By  these  marks,  these  similar  tribes 
may  be  known  asunder;  and  though  the 
duck  should  be  found  to  equal  the  goose  in 
Rise,  which  sometimes  happens,  yet  there  are 
still  other  sufficient  distinctions. 

But  they  all  agree  in  many  particulars; 
and  have  a  nearer  affinity  to  each  other  than 
the  neighbouring  kinds  in  any  other  depart- 
ment Their  having  been  tamed  has  pro- 
duced alterations  in  each,  by  which  they 
differ  as  much  from  the  wild  ones  of  their 
respective  kinds,  as  they  do  among  them- 
selves. There  is  nearly  as  much  difference 
between  the  wild  and  the  tame  duck,  as  be- 
tween some  sorts  of  the  duck  and  the  goose ; 
but  still  the  characteristics  of  the  kind  are 
strongly  marked  and  obvious ;  and  this  tribe 
can  never  he  mistaken. 

The  bill  is  the  first  great  obvious  distinc- 
tion of  the  goose  kind  from  all  of  the  feathered 
tribe.  In  other  birds,  it  is  round  and  wedge- 
like, or  crooked  at  the  end.  In  all  the  goose- 
kind  it  is  fiat  and  broad,  made  for  the  purpose 
of  skimming  ponds  and  lakes  of  the  mantling 
weeds  that  stand  on  the  surface.  The  bills 
of  other  birds  are  made  of  a  homy  substance 
throughout ;  these  have  their  inoffensive  bills 
sheathed  with  a  skin  which  covers  them  all 
over.  The  bill  of  every  other  bird  seems,  in 
some  measure,  formed  for  piercing  or  tearing ; 
theirs  are  only  fitted  for  shovelling  up  their 
food,  which  is  chiefly  of  the  vegetable  kind. 

Though  these  birds  do  not  reject  animal 
food  'when  offered  them,  yet  they  can  content- 
edly subsist  upon  vegetables,  and  seldom  seek 
any  other.  i  hey  are  easily  provided  for ; 
wherever  there  is  water,  there  seems  to  be 
plenty.  All  the  other  web-footed  tribes  are 
continually  voracious,  continually  preying. 
These  lead  more  harmless  lives :  the  weeds 
on  the  surface  of  the  water,  or  the  insects  at 
the  bottom,  the  grass  by  the  bank,  or  the 
fruits  and  com  in  cultivated  grounds,  are 
sufficient  to  satisfy  their  easy  appetites  ;  yet 
these,  like  every  other  animal,  will  not  reject 
flesh,  if  properly  prepared  for  them;  it  is 
sufficient  praise  to  them  that  they  do  not 
eagerly  pursue  it 


As  their  food  is  chiefly  vegetables,  so  their 
fecundity  is  in  proportion.  We  have  had 
frequent  opportunities  to  observe,  that  all  the 
predatory  tribes,  whether  of  birds  or  quadru- 
peds, are  barren  and  unfruitful.  We  have 
seen  the  lion  with  its  two  cubs;  the  eagle 
with  the  same  number ;  and  the  penguin  with 
even  but  one.  Nature  that  has  supplied  them 
with  powers  of  destruction,  has  denied  them 
fertility.  But  it  is  otherwise  with  these 
harmless  animals  I  am  describing.  They 
seem  formed  to  fill  up  the  chasms  in  animated 
nature,  caused  by  the  voraciousness  of  others. 
They  breed  in  great  abundance,  and  lead  their 
young  to  the  pool  the  instant  they  are  ex. 
eluded. 

As  their  food  is  simple,  so  their  flesh  is 
nourishing  and  wholesome.  The  swan  was 
considerea  as  a  high  delicacy  among  the  an- 
cients ;  the  goose  was  abstained  from  as  totally 
indigestible.  Modem  manners  have  inverted 
tastes  ;  the  goose  is  now  become  the  favourite ; 
and  the  swan  is  seldom  brought  to  table,  un- 
less for  the  purpose  of  ostentation.  But  at 
all  times  the  flesh  of  the  dock  was  in  high 
esteem ;  the  ancients  thought  even  more  highly 
of  it  than  we  do.  We  are  contented  to  eat  it 
as  a  delicacy ;  they  also  considered  it  as  a  medi- 
cine ;  and  Plutarch  assures  us,  that  Gate  kept 
his  whole  family  in  health,  by  feeding  them 
with  duck  whenever  they  threatened  to  be 
out  of  order. 

These  qualities,  of  great  fecundity,  easy 
sustenance,  and  wholesome  nourishment,  have 
been  found  so  considerable  as  to  induce  man 
to  take  these  birds  from  a  state  of  nature,  and 
render  them  domestic.  How  long  they  have 
been  thus  dependents  upon  his  pleasure  is  not 
known ;  for,  from  the  earliest  accounts,  they 
were  considered  as  familiars  about  him.  The 
time  must  have  been  very  remote  ;  for  there 
have  been  many  changes  wrought  in  their 
colours,  their  figures,  and  even  their  internal 
parts,  by  human  cultivation.  The  different 
kinds  of  these  birds,  in  a  wild  state,  are  sim- 
ple in  their  colourings ;  when  one  has  seen  a 
wild  goose  or  a  duck,  a  descrip^V)n  of  its 
plumage  will,  to  a  feather,  exactly  correspond 
with  that  of  any  other.  But  in  the  tame 
kinds,  no  two  of  any  species  are  exactly  alike. 
Different  in  their  size,  their  colours,  and  fre- 
quently in  their  general  form,  they  seem  the 
mere  creatures  of  art ;  and  having  been  so 
long  dependent  upon  man  for  support,  they 
seem  to  assume  forms  entirely  suited  to  his 
pleasures  or  necessities. 
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CHAP.  X. 

OF  THE  SWAM,  TAfiiE  AND  WIIJ>.^ 

No  bird  makes  a  mure  indifferent  figure 
upon   land,  or  a  more  beautiful  one  in  the 

>  The  extensive  family  of  Swimming  Birds  to  which 
these  noble  ornaments  of  our  rirers  and  lalies  belong; 
are  at  once  characterized  by  their  straight  broad  bills, 
clothed  with  a  continuation  of  the  common  epidermis 
instead  of  the  usual  horny  coToring,  and  armed  at  the 
edges  with  a  regular  series  of  laminated  teeth.  Their 
wings  are  of  moderate  length;  their  legs  short;  and 
their  feet  divided  into  four  toes,  the  three  anterior 
united  throughout  by  a  palmated  expansion,  and  the 
posterior  perfectly  distioct  from  the  rest.  They  are  for 
the  most  part  inhabitants  of  fresh  water  rather  than  of 
the  sea  ;  and  subsist  more  upon  vegetable  than  animal 
substances. 

In  the  Linnean  system  of  classification  the  great 
majority  of  these  birds  were  referred  to  a  single  genus, 
under  the  generic  name  of  Anas,  derived  originally  from 
the  common  duck,  and  extended  from  it  tu  the  whole  of 
its  tribe.  But  the  vast  number  of  species  thus  brought 
together,  and  the  consequent  difficulty  of  determining 
any  unluiown  bird  that  might  be  referable  to  the  group, 
long  since  suggested  the  expediency  of  its  dismember- 
ment, and  the  formation  of  smaller  and  more  manage- 
able subdivisions.  Many  naturalists,  frem  Ray  down 
to  the  present  time,  have  attempted,  with  more  or  less 
success,  to  simplify  by  these  means  the  study  of  the 
most  interesting  hmily  among  our  water-fowl;  but 
several  of  the  divisions  that  have  been  established 
among  them  rest  upon  such  apparently  trivial  charac- 
ters, that  we  are  by  no  means  prepared  to  adopt  them 
in  their  fullest  extent.  There  are  some,  however, 
such  as  the  swans,  the  geese,  and  the  duclcs,  so  strik- 
ingly distinguished,  as  to  have  been  separated,  in 
popular  nomenclature,  from  the  earliest  times ;  and  this 
separation  being  confirmed  by  tangible  characters,  we 
cannot  hesitate  to  consider  it  as  fouuded  upon  just  and 
sutRcient  principles. 

Of  the  characters  by  which  the  swans  are  distin. 
gulshed  from  the  rest  of  the  family,  the  most  remariuble 
are  the  extreme  length  of  their  necks ;  the  oval  shape 
of  their  nostrils,  which  are  placed  about  the  middle  of 
their  bill;  the  nakedness  of  their  cheeks;  the  equal 
breadth  of  their  bills  throughont;  the  great  depth  of 
that  organ  at  the  base,  where  the  vertical  considerably 
exceeds  the  transverse  diameter;  and  the  position  of 
their  legs  behind  the  centre  of  gravity.  They  are  by 
iar  the  largest  species  of  the  family ;  and  there  are  veiy 
few  birds  that  exceed  them  in  magnitude.  They  live 
almost  constantly  upon  the  water,  preferring  the  larger 
streams  and  open  lakes;  and  feed  chiefly  upon  aquatic 
plants,  the  roots  of  which  they  are  enabled  to  reach  by 
means  of  their  long  necks,  for  they  rarely  if  ever  plunge 
the  whole  of  their  bodies  beneath  the  surface.  They 
also  devour  frogs  and  insects,  and  occasionally,  it  Is  said, 
even  fishes;  but  this  last  assertion  is  contradicted  by 
almost  every  observer  who  has  attended  particularly  to 
their  habits,  and  seems  quite  at  variance  with  the  fact 
that  the  fish-ponds  to  which  they  are  sometimes  confined 
do  not  appear  to  sufier  the  smallest  diminution  in  the 
number  of  their  inhabitants  from  the  presence  of  these 
inoflensive  birds.  We  are  moreover  informed  by  Mr 
Yarrell  that  he  has  never  found  in  the  stomachs  of  any 
of  the  numerous  individuals  dissected  by  him  the  least 
vestige  of  such  a  diet.  In  their  habiu  they  are  as 
pt*aceable  as  they  are  mijestic  in  form,  elegant  in  atti- 
tude, graceful  iu  tlieir  motions*  and,  in  the  two  species 


water,  than  the  swan.  When  it  ascends  from 
its  favourite  element,  its  motions  are  awkward, 
and  its  neck  is  stretched  forward  with  an  air 
of  stupidity;  but  when  it  is  seen  smoothly 
sailing  along  the  water,  commanding  a  thou- 
sand  graceful  attitudes,  moving  at  pleasure 
without  the  smallest  effort ;  "  when  it  proudly 

that  are  moat  commonly  known  to  us,  unsullied  in  the 
puritv  of  their  white  and  glessy  plumage. 

Of  these  species  that  which  is  known,  improperly 
with  reference  to  a  large  proportion  of  the  individuals 
that  compose  it,  as  the  tame  swan,  Is  probably  the 
most  commm,  being  found  in  a  state  of  (tomestication 
throughout  Uie  greater  part  of  the  northern  bemtsphers. 
In  a  wild  state  it  is  met  with  in  almoet  every  country 
of  Europe,  e^Mcially  towards  the  east,  and  is  particu- 
larly abundant  in  Siberia.  Its  distinguishing  characters 
are  found  chiefly  in  its  bill,  which  is  throughout  of  au 
orange  red,  with  the  exception  of  the  edges  of  the  man- 
dibles, the  slight  hook  at  the  extremity,  the  nostrils, 
and  the  naked  spaces  extending  from  the  hsae  towards 
the  eyes,  all  of  which  are  black.  A  lai^ge  protuberance, 
also  of  a  deep  black,  surmounts  the  base  of  the  bill; 
the  iris  is  brown ;  and  the  legs  black,  with  a  tinge  of 
red.  All  the  plumage^  without  exception,  in  the  adutt 
bird,  is  of  the  purest  white.  In  length  the  full  grown 
male  measures  upwards  oi  five  feet,  and  more  than 
eight  in  the  expanse  of  its  wings,  which  reach,  when 
closed,  along  two-thirds  of  the  taiL  Its  weight  is 
usually  about  twen^  pounds,  but  it  sometimes  attains 
five  and  twenty  or  even  thirty;  and  those  which  in. 
habit  the  souUiem  coast  of  the  Caspian  are  said  to 
reach  a  still  more  enormous  sise.  The  female  is  rather 
smaller  than  the  male ;  her  bill  is  surmounted  by  a 
smaller  protuberance ;  and  her  neck  is  somewhat  more 
slender.  When  first  hatched  the  young  are  of  a  dusky 
gray,  with  lead-coloured  bill  and  legs;  In  the  second 
year  their  plumage  becomes  lighter,  and  their  bill  and 
legs  assume  a  yellowish  tinge ;  in  the  third  year  they 
put  on  the  adult  plumage  and  colouring  of  the  naked 
parts. 

The  wild  birds  of  this  specie^  like  most  of  the  water, 
fowl,  are  migratory  In  their  habits.  In  the  temperate 
regions  of  Europe  they  begin  to  absent  themselves  in 
October,  and  return  towai^  the  end  of  March  to  the 
quarters  which  they  occupied  in  the  preceding  year. 
But  when  the  winter  is  not  particularly  severe,  they 
frequently  remain  through  it,  seeking  for  shelter  among 
the  dams  and  sluices  of  the  rivers,  and  returning  to 
their  former  quarters  at  the  breaking  of  the  frost.  To 
protect  the  tame  birds  from  the  severity  of  the  season, 
it  is  usual  to  drive  them  into  the  same  houses  with  the 
ducks  and  geese ;  but  in  such  strict  confinement  they 
enthrely  lose  their  spirits,  become  melancholy  and  dis- 
eased,  and  are  constantly  making  sttsmpts  to  escape. 
It  is  much  better,  whenever  it  Is  possible,  both  with 
them  and  with  the  commoner  species  of  water-fowl,  to 
leave  them  at  liberty  upon  a  piece  of  water,  which,  if 
their  number  is  at  all  considerable,  they  will  always 
keep  open  by  their  continual  motion,  without  any  risk 
of  freedng  their  feet  Swans  kept  In  this  manner  dur- 
ing the  winter  are  generally  in  much  better  condition 
at  the  return  of  spring  than  those  which  have  been  con- 
fined to  the  house. 

The  females  choose  for  their  nesting-place  the  least 
frequented  situations  on  the  banks  of  the  rivers  or  lakes 
which  they  inhabit,  and  build  their  nests  In  the  rudest 
manner  of  twigs  and  reeds,  lined  with  a  comfortable 
coating  of  their  breast  feathera.  They  lay  six  or  eight 
grayish  eggs,  and  sit  for  five  weelu,  generally  in  April 
and  May.  As  soon  as  the  young  birds  are  hatched, 
they  are  carried  by  both  parents  to  the  water,  and  for 
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rows  in  state  *  as  Milton  has  it,  ^  with  arched 
necky  between  its  white  wings  mantling," 
there  is  not  a  more  beautiful  figure  in  all 
nature.     In  the  exhibition  of  its  form,  there 

two  or  three  weeks  afterwards  are  borne  upon  their 
backs,  or  placed  for  shelter  and  warmth  beneath  their 
wiop.  The  attentions  of  the  parent  birds  are  con. 
tiiMied  until  the  next  pairing  season,  when  the  old  males 
drive  the  young  from  their  society,  and  compel  them  to 
shift  for  Uiemselves.  To  prevent  the  tame  ones  from 
flying  away,  it  is  necessary  every  year  to  clip  their  quill- 
feathers  ;  and  this  mutilation  seems  to  deprive  them  not 
only  of  the  power,  but  also  of  the  desire,  to  regain  their 
liberty.  They  accustom  themselves  with  ease  to  the 
society  of  man,  and  seem  even  to  become  attached  to 
him,  probably  in  consequence  of  the  kindness  with  which 
they  are  every  where  treated,  and  the  peculiar  privileges 
which  they  etgoy  at  his  hands.  Besides  their  natural 
food,  consisting  of  plants,  insects,  snails,  and  similar 
prod«ictions,  they  eagerly  devour  bread  and  all  kinds  of 
grain,  and  in  winter  are  chiefly  kept  upon  these  sub- 
stances  and  the  same  kind  of  provender  that  Is  given  to 
ducks  and  geese. 

Although  naturally  one  of  the  most  gentle  and  {nof« 
.  fensive  of  birds,  the  large  size  and  great  muscular  power 
of  the  Swan  render  it  a  formidable  enemy  when  driven 
to  extremity,  and  compelled  to  act  on  the  defensive. 
In  such  a  case  it  is  said  to  give  battle  to  the  eagle, 
and  frequently  even  to  repel  his  attack,  forcing  him  to 
seek  his  safety  in  flight.  It  never  attempts  to  molest 
any  of  the  smaller  water-fowt  that  inhabit  Its  domains ; 
but  in  the  season  of  its  amours  it  will  not  suffer  a  rival 
to  approach  its  retreat  without  a  sanguinary  struggle,  in 
which  one  or  other  is  generally  destroyed.  It  is  said 
to  attain  a  veVy  great  age,  thirty  years  being  commonly 
spoken  of  as  the  term  of  Its  existence.  It  is  even 
asserted  that  in  Alkmar,  a  town  in  the  north  «f  Hoi- 
land,  there  died,  in  the  year  1672,  a  swan  belonging 
to  the  municipality,  which  bore  on  its  collar  the  date 
of  1573,  and  must  consequently  have  been  a  century 
old  ;  and  several  other  instances  o(  a  similar  nature 
have  been  related- by  authors.  We  must  confess,  how- 
ever,  that  we  entertain  strong  doubts  of  the  authenticity 
of  such  statements,  founded  merely  en  popular  tfadltton 
aisd  unsnpported  by  any  positive  evidence. 

The  fFild  Swan, — The  wild  swan,  or,  as  it  is  not 
onfrequently  termed,  the  hooper,  is  a  native  of  nearly  the 
whole  northern  hemisphere.  In  the  old  world  it  pisses 
northwards  as  far  as  Iceland  and  Kamtschatka,  skirting 
the  borders  of  the  aretio  circle,  but  rarely  entering 
wiUiin  Its  limits.  Those  which  inhabit  Europe  gen- 
erally pass  the  winter  in  its  more  southern  regions,  and 
even  extend  their  flight  to  £gypt  and  Barbary  ;  while 
the  Asiatic  birds  seem  rarely  to  pass  much  farther  south 
than  the  shores  of  the  Caspian  and  Black  seas.  In 
America  the  range  of  their  migrations  is  bounded  by 
Hudson's  bay  on  the  north,  and  Louisiana  and  the 
Carolioas  on  the  nuth.  They  are  extremely  abundant 
in  the  northern  parte  of  the  new  continent  and  in 
Siberia;  and  in  many  districts  of  Russia  they  take  the 
place  of  that  which  Is  improperly  termed  tho  tame 
species,  submitting  themselves  with  equal  readiness  to 
the  procesB  of  domestication. 

The  external  difierences  between  these  two  swans 
are  not  at  first  sight  very  obvious  ;  but,  trivial  as  they 
appear,  they  are  uniform  and  constant.  The  bill  of 
the  present  species  Is  entirely  destitute  of  protuberanoe 
at  iCi  base,  and  its  colours  are  in  a  great  degree 
reversed,  the  black  occupying  the  point  and  nearly 
the  whole  of  the  bill.  Its  base  alone  and  the  spaces 
extending  from  It  beneath  the  eyes  being  of  a  bright 
yellow.  The  legs  are  black  or  dusky  ;  the  iris  brown; 
and  the  entire  plumage^  as  In  the  other  species,  pure 
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are  no  broken  or  harsh  lines,  no  constrained 
or  catching  motions ;  but  the  roundest  con. 
tours,  and  the  easiest  transitions;  the  eye 
wanders  JVer  every  part  with  insatiable  plea- 
white,  but  with  an  occasional  tinge  of  yellowish  gray. 
The  young  pass  through  similar  gradations  of  colour 
with  those  of  the  tame  swan,  and  arrive,  Ifte  them,  at 
their  perfect  plumage  about  the  third  er  fourth  year. 

Slight  as  are  these  outward  difierences,  they  are 
fully  sufficient  for  the  detection  of  the  species;  and  the 
separation  founded  upon  them  receives  ample  confir- 
mation from  anatomical  characters  of  the  highest  im- 
portance. Not  to  speak  of  the  diflerence  in  the  number 
of  their  ribs,  which  are  twelve  in  the  wild  swan  and 
eleven  only  in  the  tame,  their  tracheas  or  windpipes 
afibrd  unquestiimable  evidence  of  their  distinctness. 
This  organ,  which,  in  the  tame  swan,  passes  directly 
from  the  neck  into  the  cavity  of  the  chest  without 
forming  any  previous  convolution,  enters  in  the  wild 
species  an  appropriate  cavity  in  the  keel  of  Uie  breast- 
bone, within  which  it  passes  to  a  considerable  depth, 
then  returns  upwards,  and  is  again  inflected  over  the 
edge  of  the  sternum  before  plunging  into  the  chest. 
Ray  was  the  flrst  to  point  out  this  marked  distinction 
between  the  two  birds,  which  had  previously  been 
regarded  as  doubtful  speciee.  It  was  neglected,  how- 
ever, by  later  naturalists,  Md  erttih  Buflbn  and  Linnceus 
were  inclined  to  consider  them  as  mere  varieties;  but 
in  these  davs,  when  the  Imporfnce  of  anatomical  cha. 
racters  is  nilly  recogpified^  they  are  universally  allowed 
to  be  distinct. 

So  essential!  indM  Is  this  charteter  &at  we  have  no 
hesitation  In  admlMing  a  third  speeles,  lately  described 
by  Mr  Yarrel,  as  equally  distinct  from  the  hooper 
and  the  tame  swan,  although  inhabiting  the  same 
localities  as  the  former  and  apparently  by  no  means  of 
unfrequent  occurrence.  This  bird,  which  had  been 
entirely  overlooked  by  all  systematic  ornithologists.  Is 
about  one  third  less  than  the  common  wild  swan ;  -but 
its  trachea,  of  smaller  comparative  calibre,  passes  still 
more  deeply  into  the  cavity  of  the  sternum,  at  the 
extremity  of  which,  quitting  the  keel,  it  takes  a  hori- 
zontal direction,  and  occupies  the  posterior  flattened 
portion  of  the  bone.  The  bronchi  or  subdivisions  of 
the  windpipe  are  less  than  half  the  length  of  the  same 
parts  in  the  common  hooper.  Outwardly  the  difier- 
ences between  the  two  birds  are  even  less  strongly 
marked  than  those  which  distinguish  the  wild  and 
tame  swans  from  each  other ;  coi^isting  principally  in 
the  deep  orange  colour  of  the  base  of  the  bill,  which  is 
conflned  to  a  more  limited  space  than  the  yellow  on 
the  same  part  In  the  hooper,  and  does  not  advance 
upon  the  sides;  and  in  the  number  of  the  quill-feathers 
of  the  tail,  which  are  eighteen  In  the  new  species  and 
twenty  in  the  old.  To  this  fine  addition  to  our  list 
of  native  birds  Mr  Yarrell  has  applied  the  name  of 
Bewick's  swan,  (see  a  representation  of  it  in  Plate  XIX. 
fig.  25.)  In  commemoration  of  an  artist  whose  labours 
have  done  more  to  render  the  study  of  ornithology  po- 
pular in  this  country  than  the  works  of  any  writer  that 
could  be  named. 

The  Black  Swan, — When  the  classical  writers  of 
antiquity  spoke  of  the  black  swaai  as  a  proverbial  rarity, 
so  improbable  as  almost  to  be  deemed  impossible,  little  ^ 
did  they  imagine  that  In  these  latter  days  a  region  would 
be  discovered,  nearly  equal  In  extent  to  the  Roman  em- 
pire even  at  the  proudest  period  of  its  greatness,  in  which 
their  "  rara  avis"  would  be  found  in  as  great  abundance 
as  the  common  wild  swan  upon  the  lakes  of  Europe. 
Such,  however,  has  been  one  of  the  least  singular 
among  the  many  strange  and  unexpected  results  of  the 
discovery  of  the  great  southern  continent  of  Austra- 
lia.    Scarcely  a  traveller   who  has   visited   Its  shores 
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f  grace 


with 


■ure,  tnd  every  part  takes 
a  new  motion. 

Tliis  fine  bird  has  long  been  rendered  do- 
mestic ;  and  it  ia  now  a  doubt  whelher  there 
be  an;  of  the  tame  kind  in  a  state  of  nature. 
The  wild  Bwaii,  though  so  strongly  resembling 
this  in  colour  and  form,  b  yet  a  tuBerent  bird; 
for  it  is  very  diSerently  formed  within.  The 
wild  swan  is  less  than  the  tame  by  almost  a 
fourth  ;  for  aa  the  one  weighs  twenty  pounds, 
the  other  only  weighs  sixteen  pounds  and 
three  quarters.  The  colour  of  the  tame  swan 
is  all  over  white  ;  that  of  the  wild  bird,  b 
along  the  back  and  the  tips  of  the  wings,  of 
an  ash-colour.  But  these  are  slight  differen- 
ces compered  to  what  are  found  upon  dissec- 
tion. In  the  tame  swan,  the  windpipe  sinks 
down  into  the  lungs  in  the  ordinary  manner  ; 


Witieii  to  Dr  Maitiii  Lhiur,  priuted  In  die  OreiilieUi 
volume  Dltbfl  PbllosopLictl  Tramctloiu  ;  (od  Vden- 
ijn  publiibed  lu  17S6  id  iccount  of  tna  living  spacl- 
main  brought  to  BiUtIi.  Cmdi,  Vtiicauver.  Pbltip, 
uid  White,  mentiOD  it  Incidenteily  in  their  Voyagei ; 
tiid  Labilludiere,  in  blsDuritive  of  tha  ei)iedltiiin  of 
D'EntmaitHui  iu  nmb  of  Li  Psniuie,  hu  givea 
a  mors  (nrtlculu-  description,  togother  with  (  totonble 
flgurc.  Another  figure,  of  no  greet  leiue,  hes  ligo  been 
giren  bj  Dr  Shew  in  h!)  Zoologlcel  Miscelluiy.  Since 
(hit  period  many  living  indiiiduali  bin  beeu  brought 
to  Engikod,  where  they  thrLvo  equally  well  with  the 
Emeut,  tba  Kiuguroos,  and  other  Austratian  animali, 
inaomuch  that  they  can  no>r  icarcely  be  regirded  as 
ivitlea  even  in  tbii  country.  Thsy  art  precisely 
limilar  inferm  and  tomevihat  Interior  in  aia  to  the  wild 
and  tame  SHana  of  tha  old  world ;  hul  are  perfectly 
black  in  every  part  of  their  plumage,  with  tha  eicep- 


in  of  the  I 


uftheie 


lary  quii 


.     Their  bill  ii  of  a  bright  red 

■light  protuberanco,  ■rldcli  is  ntnttng  In  the  femiae. 
Toinrdi  Its  anterior  part  it  la  croiaed  by  a  whiiiih 
l;snd.  The  under  part  of  Iho  bill  la  of  a  giayisb  while ; 
and  the  legs  and  feet  aro  of  a  dull  ash-colour.  In  fvery 
other  reipect,  except  in  the  mode  of  convolution  of  ila 
tnchaa,  this  bird  perfectly  correipondi  witli  ila  »ell 
known  congetiert.  The  black  anaoa  are  found  as 
wall  in  Van  Dieman'i  Land  as  In  New  South  Walea 
and  on  the  western  coaal  of  New  Holland.  They 
are  generally  aeen  In  flocki  of  eight  or  nine  together, 
floatlug  on  a  lake;  and  when  disturbed,  flying  off 
like  wild  gesss  In  a  direct  line  one  after  the  ether. 
Tbay  are  said  to  be  eilremeij  shy,  »  aa  to  render  It 
diHirult  to  appnach  within  gunshot  of  them. — Oar- 
■iiHi  aait  if4rtagtHt  ijf  lit  Zeologicai  Saatiy  iiluitraled, 
F-pl.  If. 


but  in  the  wild,  afler  a  strange  and  wonderful 
contortion,  like  what  we  have  seen  in  the 
crane,  it  enters  through  a  bole  formed  in  Ihe- 
breast-bone;  and  being  reflected  therein,  re- 
turns by  the  same  aperture  ;  and  being  con- 
tracted into  a  narrow  compass  by  a  broad  and 
bony  cartilage,  it  is  divided  into  two  branches, 
which,  before  they  enter  the  lungs,  are  di- 
lated,  and,  as  it  were,   swollen  out  into  two 

Such  is  the  extraordinary  difference  be- 
tween these  two  animals,  which  externally 
seem  to  be  of  one  species.  Whether  it  is  in 
the  power  of  long-continued  captivity  and  do- 
mestication to  produce  this  strange  variety, 
between  birds  otherwise  the  same,  I  will  not 
take  upon  me  to  determine.  But  certain 
it  is,  that  our  tame  swan  is  no  where  to 
be  found,  at  least  in    Europe,  in  a  state  of 

As  it  is  not  easy  to  account  for  this  differ- 
ence of  conformation,  so  it  is  still  more  diffi- 
cult to  reconcile  the  accounts  of  the  ancients 
with  the  experience  of  the  moderns,  concern. 
ing  the  vocal  powers  of  this  bird.  The  tame 
swan  is  one  of  the  most  silent  of  all  birds ;  and 
the  wild  one  has  a  note  extremely  loud  and 
disagreeable.  It  is  probable,  the  convoltitions 
of  the  wind-pipe  may  contribute  to  increase 
the  clangour  of  it ;  for  such  is  the  harshness 
of  its  voice,  that  the  bird  from  thence  has  been 
called  the  hooper.  In  neither  is  there  the 
smallest  degree  of  melody  ;  nor  have  they,  for 
above  this  century,  been  said  to  give  speci- 
mens of  the  smallest  musical  abilities  ;  yet, 
notwithstanding  thb,  it  was  the  general  opi- 
nion of  antiquity,  that  the  swan  was  the  most 
melodious  bird  ;  and-thal  even  to  its  death,  its 
voice  went  on  improving.  It  would  show  no 
learning  lu  produce  what  they  have  said  upon 
the  music  of  the  swan:  it  has  already  been 
collected  by  Aldrovandus  ;  and  still  more  pro- 
fessedly by  the  Abbe  Gedoyn,  in  the  Tran>i- 
actions  of  the  Academy  of  Belles  Lettres. 
From  these  accounts,  it  appears  that,  while 
Plalo,  Aristotle,  and  Diodorua  Siculus,  be- 
lieved the  vocality  of  the  swan,  Pliny  and 
Virgil  seem  to  doubt  that  received  opinion. 
In  this  equipobe  of  authority,  Aldrovandus 
seems  to  have  determined  in  favour  of  the 
Greek  philosophers ;  and  the  form  of  the 
windpipe  in  the  wild  swan,  so  much  resem- 
bling a  musical  instrument,  inclined  hu  be- 
lief still  more  strongly.  In  aid  of  this  also, 
came  the  testimony  of  Fendasius,whoaffirmed, 
that  he  had  often  heard  swam  sweetly  singing 
in  the  lake  of  Mantua,  as  he  was  rowed  up 
and  down  in  a  boat ;  as  also  of  Olaus  Wor- 
mius,  who  professed  that  many  of  his  friends 
and  scholars  had  heard  them  singing.  "  There 
was,'  says  he,  "  in  my  fomily,  a  very  honest 
young  man,  John  Rostorph,  a  student  in  di. 
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▼iiiity,  and  a  Norwegian  by  nation.  This 
man  did,  upon  his  credit,  and  with  the  inter, 
position  of  an  oath,  solemnly  affirm,  that  once 
in  the  territory  of  Dronten,  as  he  was  stand, 
ing  on  the  sea-shore,  early  in  the  morning,  he 
heard  an  unusual  and  sweet  murmur,  com- 
posed of  the  most  pleasant  whistlings  and 
sounds;  he  knew  not  at  first  whence  they 
came,  or  how  they  were  made,  for  he  saw  no 
man  near  to  produce  them  ;  but  looking  round 
about  him,  and  climbing  to  the  top  of  a  cer- 
tain promontory,  he  there  espied  an  infinite 
number  of  swans  gathered  together  in  a  bay, 
and  making  the  most  delightful  harmony ;  a 
sweeter  in  all  his  life- time  he  had  never 
heard."  These  were  accounts  sufficient  at 
least  to  keep  opinion  in  suspense,  though  in 
contradiction  to  our  own  experience  ;  but  Al- 
drovandus,  to  put,  as  he  supposed,  the  ques- 
tion past  all  doubt,  gives  us  the  testimony  of 
a  countryman  of  our  own,  from  whom  he  had 
the  relation.  This  honest  man's  name  was 
Mr  Geo.  Braun,  who  assured  him,  that  no- 
thing was  more  common  in  England  than  to 
hear  swans  sing ;  that  they  were  bred  in 
great  numbers  in  the  sea  near  London ;  and 
that  every  fleet  of  ships  that  returned  from 
their  voyages  from  distant  countries,  were  met 
by  swans,  that  came  joyfully  out  to  welcome 
their  return,  and  salute  them  with  a  loud  and 
cheerful  singing  1  It  was  in  this  manner  that 
Aldrovandus,  that  great  and  good  man,  was 
frequently  imposed  upon  by  the  designing 
and  the  needy :  his  unbounded  curiosity  drew 
round  him  people  of  every  kind,  and  his  ge- 
nerosity was  as  ready  to  reward  falsehood  as 
truth. — Poor  Aldrovandus  !  after  having  spent 
a  vast  fortune  for  the  purposes  of  enlightening 
mankind  ;  after  having  collected  more  truth, 
and  more  falsehood,  than  any  man  ever  did 
before  him,  he  little  thought  of  being  reduced 
at  last  to  want  bread,  to  feel  the  ingratitude  of 
his  country,  and  to  die  a  beggar  in  a  public 
hospital  * 

Thus  it  appears  that  our  modem  authori- 
tieSy  in  favour  of  the  singing  of  swans,  are 
rather  suspicious,  since  they  are  reduced  to 
this  Mr  G.  Braun,  and  John  Rostorph,  the 
native  of  a  country  remarkable  for  ignorance 
and  credulity.  It  is  probable  the  ancients 
had  some  mythological  meaning  in  ascribing 
melody  to  the  swan  ;  and  as  for  the  modems, 
they  scarcely  deserve  our  regard.  The  swan, 
therefore,  must  be  content  with  that  share  of 
fame  which  it  possesses  on  the  score  of  its 
beauty  ;  since  the  melody  of  its  voice,  without 
better  testimony,  will  scarcely  be  admitted  by 
even  the  credulous. 

This  beautiful  bird  is  as  delicate  in  its  ap- 
petites, as  ele^nt  in  its  form.  Its  chief  food, 
is  com,  bread,  herbs  growing  in  the  water, 
and  roots  and  seeds,  which  are  found  near  the 


margin.  It  prepares  a  nest  in  some  retired 
part  of  the  bank,  and  chiefly  where  there  is 
an  islet  in  the  stream,  This  is  composed  of 
water-plants,  long  grass,  and  sticks ;  and  the 
male  and  female  assist  in  forming  it  with 
great  assiduity.  The  swan  lays  seven  or 
eight  eggs,  white,  much  larger  than  those  of 
a  goose,  with  a  hard,  arid  sometimes  a  tuber- 
ous, shell.  It  sits  near  two  months  before  its 
young  are  excluded ;  which  are  ash-coloured 
when  they  first  leave  the  shell,  and  for  some 
months  after.  It  is  not  a  little  dang;erous  to 
approach  the  old  ones  when  their  little  family 
are  feeding  round  them.  Their  fears  as  well 
their  pride,  seem  to  take  the  alarm  ;  and  they 
have  sometimes  been  known  to  give  a  blow 
with  their  pinion,  that  has  broke  a  man's  leg 
or  arm. 

It  is  not  till  they  are  a  twelvemonth  old 
that  the  young  swans  change  their  colour  with 
their  plumage.  All  the  stages  of  this  bird's 
approach  to  maturity  are  slow,  and  seem  to 
mark  its  longevity.  It  is  two  months  hatch- 
ing ;  a  year  in  growing  to  its  proper  size :  and 
if,  according  to  Pliny's  observation,  those  ani- 
mals that  are  longest  in  the  womb  are  the 
longest  lived,  the  swan  is  the  longest  in  the 
shell  of  any  bird  we  know,  and  is  said  to  be 
remarkable  for  its  longevity.  Some  say  that 
it  lives  three  hundred  years  ;  and  Willoughby , 
who  is  in  general  diffident  enough,  seems  to 
believe  the  report.  A  goose,  as  he  justly  ob- 
serves, has  been  known  to  live  a  hundred  ;  and 
the  swan,  from  its  superior  size,  and  from  its 
harder,  firmer  flesh,  may  naturally  be  sup- 
posed to  live  still  longer. 

Swans  were  formerly  held  in  such  great  es. 
teem,  in  England,  that  by  an  act  of  Edward 
the  Fourth  none,  except  the  son  of  the  king, 
was  permitted  to  keep  a  swan,  unless  posses, 
sed  of  five  marks  a  year.  By  a  subsequent 
act,  the  punishment  for  taking  their  eggs  was 
imprisonment  for  a  year  and  a  day,  and  a  fine 
at  the  king's  will.  At  present,  they  are  but 
little  valued  for  the  delicacy  of  their  flesh ;  but 
many  are  still  preserved  for  their  beauty. 
We  see  multitudes  on  the  Thames  and  Trent; 
but  no  where  greater  numbers  than  on  the 
salt  water  inlet  of  the  sea,  near  Abbotsbury, 
in  Dorsetshire. 


CHAP.  XL 

OF  THE  0008B,  AND  ITS  VARIETIES.* 

Thb  Goose,  in  its  domestic  state,  exhibits 
a  variety  of  colours.     The  wild  goose  always 

>  From  thfi  concurrent  testimony  of  our  dd  writers, 
rsajw  Mr  Selhy)  it  Appoare  that  this  species  was  formerl/ 


HISTORY  OF  BIRDS. 


Kt&iiu  Ihe  mme  nMrki;  the  whole  upper  part 
if  wh-coti>iiT«d ;  the  breaal  Uid  belly  are  of  « 
dirty  white;  the  bill  is  narrow  at  the  bsM, 
and  at  the  dp  it  is  black  ;  the  lega  are  of  a 
■affron   colour,  and  tlie  clawa  blacli.      Theie 


fain  of  Unoolnabin,  and  •ana  of  Um  ■djuininf  c>>1"U**- 
TtM  dnining  ind  cultivation  of  thaw  WMtbj  Ineti, 
under  pn^pvnira  ifricullun)  ImproTeaicat.  and  tbs  In- 
treulog  pofHilitlon  of  (hs  kingdoni,  hu,  howsTer,  b>- 
ndhcd  Ihoa  blrdi  Iroiii  their  uicicaC  liwuiti  {  and  ibej 
an  now,  cnmpanliTdr  •poaltrng,  of  rara  accwnnce, 
aiid,  M  br  M  1  can  Mcertaln,  xmif  mat  with  In  null 
fluciii  during  tho  wlnlar,  Thaf  laan)  io  haro  givaii 
r>tt,  n  it  were,  to  tba  Beu)  Gdom  which,  u  a  winter 
vijtlant,  if  Tery  numeroui,  and  widely  ipread  through- 
out the  country.  According  to  Temmiiidi,  the  preaeut 
•|wcie9  aaldem  adnncaa  much  beyond  the  Al^- third  da. 
graa  of  north  iatltuda  ;  it)  geographica]  dlatrlbntioo  ex. 
landing  oyer  tha  centnl  and  caitem  parts  d  Europe, 
Nortbem  Alia,  and  •omaparticlWeitam  Africa,  where 
ft  inbablM  the  ntanlnt,  and  tha  borden  oTIalui  and  In- 
land aeaa.  It  hresd*  imrnigM  tha  rariiea  and  other 
roam  herbage,  oiaklng  a  large  aeat  of  ragatable  matter, 
■ad  laying  from  lii  la  twalra  tgga  of  a  rallied  white. 
Ill  food  conilila  princlp^ly  of  [he  rai' 


'  gral. 


with  ai 

doea  eonriderabia  daaaage  ta  com  fieldf  In 
of  growth.  Being  a  bird  of  great  ihyDeai  and  vigi- 
lance, [t  can  only  he  approached  by  ttealtn,  and  wilfaUia 
utmoal  caution  ;  tbia  ti  generally  effected  by  that  mode 
of  fowling  called  tIaMnff,  in  whiifa  a  horu  ta  to  trained, 
tM,  hiding  tha  pamn  «f  the  fawler,  to  adranee  b^  de- 
gree\  and  In  an  ea*y  and  natural  manner,  upon  the 
flock,  al  they  are  at  rest  or  feeding  on  the  ground.  In 
1^  latter  atate,  which  only  occun  during  Um  dar- 
lime,  tenllnet)  {ocrasionaily  retieTed)  are  alwayi  on  the 
mtch  to  giTB  notke  (^approaching  danger,  which  they 
do,  on  tha  alighlMt  uqricion,  by  a  cry  of  ajann  ;  and 
inmodlatciy  the  whole  Ooclt  lake  wing,  with  an  aierl- 
iien  and  rapidity  ihat  could  ararcely  be  eipertiid 
In   birda  of  mcb   bulky   appearance.     At  night  " 


nerally 


iratchful  attention  to  aafety  ia  maintained  by 
llnela,  that  diltinguiahea  their  conduct  during 
day.  They  usually  fly  at  a  great  height  in  the  air, 
moving  tilber  in  a  ilngle  diagonal  tine,  or  In  two  line] 
lurming  an  angle,  or  tarerted  V.  In  tliii  order  Ihi 
ofllre  of  loader  ia  talien  by  turn*,  tlia  fbremoil,  whei 
bligued,  retiring  Co  Ihe  rear,  and  allowing  the  neit  II 
MUion  to  lead  tha  Sight.  It  la  generally  admittod  thai 
our  race  of  domettic  geoie  hat  originally  tprung  Irom 
"  — eclei,  and  howoTcr  altered  they  may  now  appei 
-   chi--^-      - 


a  the 


r  habiti,  tha 
no  dliincliniti 


charactera  re- 
iread  with  eaci 


n  thorn,  and   tba    odipriug  of 


■narki  are  •eldom  found  in  (be  tame ;  whon 
bill  ia  entirely  red,  and  wboie  legs  are  en- 
tirely brown.  The  wild  gooM  ie  rather  leas 
than  (he  (ame ;  bat  bot' 
a  white  ring  roand  ttiei 


lid   and  domaatlcaUd  binb  m  a*  pnllBc  at  tbilr 

utual  paranU. 

The  Bean,  or  aa  It  li  very  frequently  called,  tba  wild 
gooae,  bem  in  general  appearance,  and  In  lb 
ita  plBisagB,  a  gnat  raaemUanc*  to  tfeo 
ipedei,  and  with  which  it  Is  aoout 
may,  bDwaitr,  be  always  dlitlngulahad  (ram  ibe  lay 
lag  bj  the  form  of  its  bill,  which  ia  comparitiTaly  nurh 
amaller,  shorter,  and  more  comprcaed  lowarda  the  and. 
The  colour  of  that  mimber  alao  dlHera,  tha  basal  part 
of  tha  under  maodlUt,  and  that  of  tba  upper  aa  br  as 
tba  HiB  sf  the  noatrlli,  wlU  the  nails  tl  both  mandibUa, 
baing  Uack,  and  the  Intermedialo  part  fleah.red,  incUa. 
Ing  to  orange.  [I  is  alio  pnenily  lest.  In  Britain 
It  is  well  known  as  a  regnlsr  winter  Tiaitant,  arrivini 
in  large  bodies  from  iU  nortbern  smumer  baunta,  dur- 
ing Septanbar  or  the  beglnrdng  of  October,  and  eal- 
dom  taking  its  final  departsra  baftire  tbu  ecd  (^  April 
or  beglaning  of  ftlay.  Tho  rarious  florks,  during 
their  residence  In  this  country,  hsTO  each  (heir  pmi- 
ticuUr  haunts  or  fading  districts,  to  which  on  each 
ensuing  soasm  they  iniariaUy  return,  is  I  hnt  leond 
IB  be  the  caae  in  Ntsthumberland  and  the  Hiutban 
parta  of  Scotland,  where  wild  gecM  hare  bean  kuowv  Ie 
frequent  certain  localitleefor  acontinutd  aerietof  ynn. 
The  habiti  rf  this  and  Ihe  preceding  specie*  are  very 
similar,  and  they  show  the  same  Tlgliance,  and  nae  tha 
■ane  mean*  ef  guarding  against  suqirite  ;  their  c^nn 
I*  therefore  piaportionaUy  difficult,  and  it  is  only  by 
(tnUgem  that,  wbea  at  rest  on  tha  ground  or  feodlng. 
they  can  be  ^jproached  within  gunlaliot.  In  itormy 
weather,  whsa  they  are  compelled  to  fly  lower  than  they 
Mually  do,  they  may  be  aomHtimes  Intercepted  fran  a 
bedga  or  buik,  skutad  to  lb*  nmte  they  are  ofasemd 
to  lake  early  in  tha  Diomiag,  in  pa**ii«  to  Ifaalr  had- 
ing ground.  At  night  thiy  retire  to  tha  water,  «r  alM 
la  some  ridgs  a-  bar  of  sand  on  the  sea  csasl,  luffi- 


retreal ;  and  where  the  approich  of  an  enemy  must  he- 
com*  Titihie,  or  al  least  audible  to  their  acuU  orgaaa, 
bebre  It  could  endanger  their  safety.  T^a  haunta  or 
feeding  groonda  of  those  birds  are  more  frequently  in 
the  higher  dislrlcla  than  in  the  lower  and  marthj  Iracta 
of  the  couDtiy,  and  they  gin  Ihe  preferenc*  to  open 
land,  or  where  the  loclnuru  an  Tery  large.  Tbey 
Feed  much  upon  (ha  tender  wheat,  eooietlmes  iqjuriiv 
these  fields  to  a  great  eitenti  and  tbey  frwiusut  alao 
the  stubble*,  particularly  auch  al  are  laid  down  with 
cioier  and  other  grasses.  In  tha  early  put  of  (pring 
they  often  alight  upon  Ihe  newly  sown  bean  and  paa 
fields,  picking  up  greedily  auch  of  Iha  pnlse  a*  la  left  «i 
the  nirfai-e;  and  I  am  Inclined  to  think  tliat  tluir 
triiiil  name  haa  been  acquired  from  (heir  apparent  pre. 
dllection  for  Ihii  kind  of  food,  rUher  than  from  the 
shape  and  aspect  of  the  nail  of  tbe  upper  mandible,  to 
which  il  ha)  been  generally  altrfbuted.  Tbey  uanally 
Sy  al  a  conalderahia  elsTslion,  either  in  a  diagonal  lis*, 
or  In  two  such  lines,  opposed  to  each  other,  and  form* 
Ing  a  leading  acuta  angle,  like  the  other  species;  and 
when  on  wing  they  maintain  a  loud  cackling,  in  which 
the  TDlces  of  the  two  >exe*  may  be  easily  dirtlnguidied. 
The  rate  at  which  they  more,  when  faroured  by  e  (eaitia 
brecie.  It  seldom  leis  than  from  foity  to  GFly  mllaa  an 
hour,  a  telority  which  enables  them  to  hare  their  rooat- 
ing  plara  Tar  remored  from  Uie  district  thry  frequent  bj 
day.  The  principal  breeding  itatlons,  or  summer  re- 
treats, of  the  bean  goo**  are  in  eountrie*  irithin  tbo 
arctic  circle)  It  is  Mid,  baweier,  Ibat  girat  n 
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that  they  are  both  descended  from  the  same 
original. 

The  wild  goose  is  supposed  to  breed  in  the 
northern  parts  of  Enrope ;  and,  in  the  begin- 
ning of  winter,  to  descend  into  more  temperate 
regions.  They  are  often  seen  flying  at  Tery 
great  heights,  in  flocks  from  fifty  to  a  hun- 
dredy  and  seldom  resting  by  day.  Their  cry 
is  frequently  heard  when  they  are  at  an  im- 
perceptible  distance  abore  us ;  and  this  seems 
bandied  from  one  to  the  other,  as  among 
hounds  in  the  pursuit  Whether  this  be  the 
note  of  mutual  encouragement,  or  the  neces- 
sary consequence  of  respiration,  is  doubtful; 
but  they  seldom  exert  it  when  they  alight  in 
these  journeys. 

Upon  their  coming  to  the  ground  by  day, 
they  range  themselves  in  a  line,  like  cranes; 
and  seem  rather  to  have  descended  for  rest, 
than  ibr  other  refreshment  When  they  have 
sat  in  this  manner  for  an  hour  or  two,  I  have 
heard  one  of  them,  with  a  loud  long  note, 
sound  a  kind  of  charge,  to  which  the  rest 
punctually  attended,  and  they  pursued  their 
journey  with  renewed  alacrity.  Their  flight 
is  very  regularly  arranged ;  they  either  go  in 
a  line  abreast,  or  in  two  lines,  joining  in  an 
angle  in  the  middle.  I  doubt  whether  the 
form  of  their  flight  be  thus  arranged  to  cut 
the  air  with  greater  ease,  as  is  commonly  be- 
lieved ;  I  am  more  apt  to  think  it  is  to  pre- 
sent a  smaller  mark  to  fowlers  from  below. 
A  bullet  might  easily  reach  them  if  huddled 
together  in  a  flock,  and  the  same  discharge 
might  destroy  several  at  once ;  but,  by  their 
manner  of  nyingy  no  shot  from  below  can 
afiect  above  one  of  them;  and  from  the 
height  at  which  they  fly  this  is  not  easy  to 
be  hit 

The  Barnacle  differs,  in  some  respects,  from 
both  these;  being  less  than  either,  with  a 
black  bill,  much  shorter  than  either  of  the 
preceding.  It  is  scarcely  necessary  to  combat 
the  idle  error  of  this  bird's  being  bred  from  a 
shell  sticking  to  ships'  bottoms;  it  is  well 
known  to  be  hatched  from  an  egg  in  the 
ordinary  manner,  and  to  differ  in  very  few 
particulars  from  all  the  rest  of  its  kind. 

The  Brent  goose  is  still  less  than  the  for- 
mer, and  not  bigger  than  a  Muscovy  duck, 
except  that  the  body  is  longer.  The  head, 
neck,  and  upper  part  of  the  breast,  are  black  ; 
but  about  the  middle  of  the  neck,  on  each 
side,  are  two  small  spots  or  lines  of  white, 
which  together  appear  like  a  ring. 

breed  annually  in  Hftrris,  tnd  fome  of  the  other  outer- 
most Wuurn  islands.  The  nest  is  made  in  the  marshy 
grounds,  and  formed  of  grasses  and  other  dry  regetable 
materials ;  the  eggs  are  white,  and  from  eight  to  twelve 
In  number.  Among  the  other  winter  Tisitants  to  this 
island,  are  the  frhU$./ronted  Goote,  the  BamaeU 
GoM9»  the  Brent  Gpoie,  and  the  Red-bretuted  Goote. 


These,  and  many  other  varieties,  are  found 
in  this  kind,  which  agree  in  one  common 
character  of  feeding  upon  vegetables,  and 
being  remarkable  for  their  fecundity.'      Of 

1  The  OMmadhn  Gom,  (see  Plate  XIX.  fig.  26.) 
The  Canadian  goose  is  somewhat  larger  than  our  eom- 
moo  domesticstod  breed.  It  is  also  slenderer  in  its 
make  and  especially  in  its  neck,  which  consequently 
approaches  more  nearly  to  that  of  the  swan.  The  en- 
tire length  of  the  bird  is  about  three  feet,  and  the  expanse 
of  Its  wings  rather  more  than  fire.  The  back  and  wing- 
coTerts  are  of  a  dull  brown,  with  a  whitish  tip  to  each 
of  the  feathers ;  the  quiU-feathers  of  the  wings  and  tail 
black ;  the  sides  pale  ashy  brown ;  and  the  upper  part 
of  the  head  and  neck  black,  with  a  broad  patch  of  white 
spreading  from  the  throat  on  either  side  orer  the  lower 
part  of  &e  cheeks.  By  this  latter  character,  which  ia 
extremely  obTiou«,  this  species  may  at  all  times  be 
readily  disUnguished.  lU  biU  is  black;  ito  iris  dark 
hasel;  and  its  legs  and  feet  grayish-black,  or  lead, 
coloured.  There  is  little  or  no  distinction  in  phimage 
between  the  two  sexes.  AHhoogh  commonly  known  by 
the  name  of  Canada  geese,  these  birds  are  by  no  means 
confined  to  that  country,  but  extend  their  migrations 
from  the  lowest  latitudes  of  the  United  Sutes  to  the 
highest  parallels  that  hare  yet  been  Tisited  in  the  nor- 
thern regions  of  America.  Throu^out  the  whole  of 
this  vast  extent  of  territory  they  are  familiarly  known 
as  the  haibingen  of  spring  when  passing  to  the  north, 
and  the  presage  of  approaching  winter  on  their  return. 
In  the  United  States  it  is  the  popular  belief  that  their 
journeys  are  bounded  by  the  great  chain  of  lakes,  in  the 
islands  of  which  they  are  supposed  to  breed ;  but  OTen  on 
the  shores  of  Hudson's  bay  they  are  still  found  to  be  pro- 
ceeding northwards,  and  they  rarely  nest  further  south 
than  60  deg.  Captain  Phipps  mentions  having  seen 
wild  geese  at  Spitsbergen,  in  more  than  80  deg.  of  lati. 
tude;  and  Wilson  deems  it  "  highly  probable  that  they 
extend  their  migrations  under  the  very  pole  itself,  amid 
the  silent  desolation  of  unknown  countries,  shut  out 
since  the  creation  from  the  prvlng  eye  of  man  by  erer- 
lasting  and  insuperable  bars  of  ice." 

The  passage  of  the  geese  to  the  north  commences 
with  the  breaking  up  of  the  Ice,  their  first  appearance 
in  Canada  and  on  the  shores  of  Hudson's  bay  varying 
with  the  forwardness  of  the  spring,  from  the  middle  of 
April  to  the  latter  end  of  May.  Their  flight  is  heavy 
and  laborious,  but  moderately  swift,  In  a  straight  line 
when  their  number  is  but  few,  but  more  frequently  In 
two  linee  meeting  In  a  point  in  front  The  van  Is  said 
to  be  always  led  by  an  old  gander,  in  whose  wake  the 
others  instinctively  follow.  But  should  his  sagacity  fall 
in  discovering  the  land*marks  by  which  they  usually 
steer,  as  sometimes  happens  in  (oggy  weather,  the  whole 
flock  appear  In  the  greatest  distress,  and  fly  sibout  In  an 
irregular  manner,  making  a  great  clamour.  In  their 
flights  they  cross  indiscriminately  over  land  or  water, 
diflering  in  this  respect  from  several  other  geese,  which 
prefer  making  a  circuit  by  water  to  traversing  the  land. 
They  also  pass  far  inland,  instead  of  confining  their 
course  to  the  neighbourhood  of  the  sea.  So  important  Is 
the  arrival  of  the  geese  to  the  inhabitants  of  these  nor. 
them  regions  that  the  month  in  which  they  first  make 
their  appearance  is  termed  by  the  Indians,  u  we  are 
informed  by  Pennant,  the  goose  moon.  In  fact  not  only 
the  Indians,  but  tlie  English  settlers  also,  depend  greatly 
upon  these  birds  for  their  subsistence,  and  many  thou- 
sands of  them  are  annually  killed,  a  large  proportion  of 
which  are  salted  and  barrelled  for  winter  consumption. 
Many  too  that  are  killed  on  their  return,  after  the  com- 
mencement of  the  frost,  are  suflered  to  freeze,  and  are 
thus  kept  as  fresh  provision  for  several  months.  Others, 
either  taken  young  or  wounded,  are  frequently  detained 
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these,  however,  the  tame  goose  is  the  most 
fruitful.— ^Having  less  to  fear  from  its  ene- 
mies, leading  a  securer  and  a  more  plentiful 
life,  its  prolific  powers  increase  in  proportion 
to  its  ease  ;  and  though  the  wild  goose  seldom 
lays  above  eight  eggs,  the  tame  goose  is 
often  seen  to  lay  above  twenty.  The  female 
hatches  her  eggs  with  great  assiduity  ;  while 
the  gander  visits  her  twice  or  thrice  a  day, 
and  sometimes  drives  her  off  to  take  her 
place,  where  he  sits  with  great  state  and  com- 
posure. 

But  beyond  that  of  all  animals  is  his  pride 
when  the  young  are  excluded  :  he  seems  then 
to  consider  himself  as  a  champion,  not  only 
obliged  to  defend  his  young,  but  also  to  keep 
off  the  suspicion  of  danger ;  he  pursues  dogs 
and  men  that  never  attempt  to  molest  him  : 
and,  though  the  most  harmless  thing  alive,  is 
then  the  most  petulant  and  provoking.  When, 
in  this  manner,  he  has  pursued  the  calf  or  the 
mastiff,  to  whose  contempt  alone  he  is  in- 
debted for  safety,  he  returns  to  his  female  and 
her  brood  in  triumph,  clapping  his  wings, 
screaming,  and  showing  all  the  marks  of  con- 
scious  superiority.  It  is  probable,  however, 
these  arts  succeed  in  raising  his  importance 
among  the  tribe  where  they  are  displayed; 


in  captivity  during  the  winter.  They  seldom  breed  in 
so  low  a  latitude  u  Churchhill  river ;  but  Hearne 
states  that  he  has  occasionally  met  with  their  eggs  in 
tiiat  neighbourhood.  The  females  rarely  lay  more  than 
four  eggs,  but  the  whole  number  is  generally  hatched. 
They  are  said  usu|lly  to  select  an  island  in  preference 
to  the  mainland,  for  the  performance  of  the  maternal 
office  in  greater  safety. 

The  Spur-toinged  Goose. —  Another  species  of  the 
same  group,  Is  the  Gambo  or  spur- winged  goose,  a 
native  of  northern,  and  more  particularly  of  western, 
Africa.  This  bird  agrees  with  the  Canadian  goose  in 
some  of  those  characters  which  connect  the  geese  with 
the  swans,  but  is  much  more  robust  in  make  and  more 
anserine  in  general  appearance.  Its  size  and  propor- 
tions are  nearly  those  of  the  common  goose  ;  its  legs 
long  and  placed  beneath  the  middle  of  the  body  ;  and 
its  neck  of  moderate  length  and  proportionate  thickness. 
At  the  hue  of  the  bill,  which  is  broad  and  flat,  it  has 
a  tubercle  like  that  of  the  tame  swan,  increasing  in  size 
with  the  age  of  the  Individual ;  and  the  bend  of  Its  wings 
is  furnished  with  a  large  blunt  spur,  which  appears  to  be 
occasionally  doubled.  The  spur-winged  goose  was  con. 
founded  by  Willoughby,  and  afterwards  by  Buflbn,  with 
a  variety  of  the  E^g)rptlan  goose,  equally  distinguished 
by  the  presence  of  a  spur  upon  the  wing,  but  differing 
<«nsiderably  in  the  form  of  its  bill,  and  in  its  colours. 
In  the  former  the  entire  bill  and  the  tubercle  at  its 
base  are  of  a  dull  red ;  the  sides  of  the  head  are  white ; 
the  upper  parts  of  the  body  black,  with  a  metallic  brilli- 
anry;  a  patch  of  white,  mottled  with  black  spots  occu- 
pies the  base  of  each  of  the  wings ;  and  the  under  parts 
are  white,  sometimes  marked  with  indistinct  sigzag 
lines  of  gray.  The  legs  have  an  obscure  tinge  of  red ; 
and  the  spurs  of  the  wings  are  horn-coloured  ;  but  the 
latter  are  Tisible  only  when  the  wings  are  expanded, 
being  concealed  at  all  other  times  beneath  the  plumage. 
'—Gardent  and  Menageriet  of  the  Zoological  Garden* 
lUustrated,  Vol  11. 


and  it  is  probable  there  is  not  a  more  re- 
spectable animal  on  earth  to  a  goose  than  a 
gander ! 

A  young  goose  is  generally  reckoned  veiy 
good  eating  ;  yet  the  feathers  of  this  bird  still 
farther  increase  its  value.  I  feel  ray  obliga- 
tions to  this  animal  every  word  I  write ;  for, 
however  deficient  a  man's  head  may  be,  his 
pen  is  nimble  enough  upon  every  occasion  : 
it  is  happy  indeed  for  us  that  it  requires  no 
great  effort  to  put  it  in  motion.  But  the  fea- 
thers of  this  bird  are  still  as  valuable  in 
another  capacity,  as  they  make  the  softest  and 
the  warmest  beds  to  sleep  on. 

Of  goose-feathers  most  of  our  beds  in  £u- 
rope  are  composed ;  in  the  countries  bordering 
on  the  Levant,  and  in  all  Asia,  the  use  of 
them  is  utterly  unknown.  There  they  use 
mattresses,  stuffed  with  wool,  or  camels  hair, 
or  cotton;  and  the  warmth  of  their  climate 
may  perhaps  make  them  dispense  with  cush- 
ions of  a  softer  kind.  But  how  it  happens 
that  the  ancients  had  not  the  use  of  feather- 
beds  is  to  me  surprising  :  Pliny  tells  us,  in- 
deed,  that  they  made  bolsters  of  feathers  to 
lay  their  heads  on;  and  this  serves  as  a 
proof  that  they  turned  feathers  to  no  other 
uses. 

As  feathers  are  a  very  valuable  commodity, 
great  numbers  of  geese  are  kept  tame  in  the 
fens  in  Lincolnshire,  which  are  plucked  once 
or  twice  a  year.  These  make  a  considerable 
article  of  commerce.  The  feathers  of  Somer- 
setshire are  most  in  esteem ;  those  of  Ireland 
are  reckoned  the  worst  If  udson's  bay  also 
furnishes  very  fine  feathers,  supposed  to  be  of 
the  goose  kind.  The  down  of  the  swan  is 
brought  from  Dantzic.  The  same  place  also 
sends  us  great  quantities  of  the  feathers  of  the 
cock  and  hen;  but  Greenland,  Iceland,  and 
Norway,  furnish  the  best  feathers  of  all:  and 
in  this  number  we  may  reckon  the  Eider 
down,  of  which  we  shall  take  notice  in  its 
place.  The  best  method  of  curing  feathers  is 
to  lay  them  in  a  room,  in  an  open  exposure  to 
the  sun;  and  when  dried,  to  put  them  into 
bagSy  and  beat  them  well  with  poles  to  get 
the  dust  off.  But,  after  all»  nothing  will  pre- 
vent, for  a  time,  the  heavy  smell  which  arises 
from  the  putrefaction  of  the  oil  contained  in 
every  feather ;  no  exposure  will  draw  this  off, 
how  long  so  ever  it  be  continued  ;  they  must 
be  lain  upon,  which  is  the  only  remedy  ;  and 
for  this  reason  old  feathers  are  much  more 
valuable  than  new. 


OF  THE  DUCK,  AND  ITI  VARISTIES. 

Ths  Tame  Duck  is  the  most  easily  reared 
of  all  our  domestic  animals.  Tbe  very  in. 
■(incta  of  the  young  ones  direct  lliem  to  their 
favourite  clement ;  and  though  they  are  con- 
ducted by  a  hen,  yet  they  despise  tbe  admoni- 
tions of  their  leader. 

This  serves  as  an  i  neon  lea  table  proof  that 
all  birds  have  their  manners  rather  from 
nature  than  education.  A  falcon  pursues  the 
partridge,  not  because  it  is  taught  by  the  old 
one,  but  because  its  appetites  malce  their 
importunate  call  for  animal  food  :  the  cuckoo 
follows  a  very  different  trade  from  that  which 
its  nurse  endeavoured  to  teach  it ;  and,  if  v/e 
may  credit  Pliny,  in  time  destroys  its  inslruc. 
tor  :  animals  of  the  duck  kind  also  follow 
their  appetites,  not  their  tutor,  and  c«mo  to 
all  their  various  perfections  without  any 
guide.  All  ihe  arts  possessed  by  man  are 
the  result  of  accumulated  experience  ;  all  the 
arts  of  inferior  animals  are  self-taught,  and 
scarcely  one  acquired  by  imitation- 
It  is  usual  with  the  good  women  to  lay 
duck-eggs  under  a  hen,  because  she  hatches 
Ihem  better  than  the  original  parent  would 
have  done.'  The  duck  seems  to  be  a  heed- 
less inattentive  mother ;  she  frequently  leaves 
^^'  eggs  till  Ihey  spoil,  and  even  seems  to 
forget  that  she  is  intrusted  with  the  charge : 
■he  is  equally  regardless  of  them  when  ex- 
cludiid  ;  she  leads  them  to  (he  pond,  and 
thinks  she  has  sufficiently  provided  for  her 
offspring  when  she  has  shown  them  the  water. 

■  TIm  mriiig  of  ducbi  Is  mids  ui  ot^ect  nf  great 
importance  In  Clilnt.  Tb«  greiter  part  of  th«m  ara 
litlcbw)  bf  ■rtlflcisl  wannth;  th«  eggi  batng  Jald  in 
boiM  of  luid,  are  placed  on  s  hrlek  hearth,  (o  which  a 
proper  degrm  of  heal  ia  glren  duHiig  the  tlma  re- 
quired for  hatching.  The  duckllitga  are  fed  with  crao- 
llih  and  crabi,  bailed  and  cut  tnuU,  and  aftormard) 
miied  irilh  bollad  ricei  aud  in  about  a  fortnight  Uia]' 
aro  able  to  ibift  for  ll»ni»lTai.  The  Cbine»  then 
proTide  Ibem  with  an  dd  Mep-mothar,  who  Isadi  than) 
where  Ihey  are  to  And  provender,  being  fliit  put  «i 
board  ■  "sampans"  or  boat,  wbieh  ii  desIinEd  for 
their  hibilallon,  and  rrom  which  ths  wbols  Rock,  often 
300  or  400  in  number,  go  out  to  feed,  and  return  at 
cammand.  Thii  method  li  used  nine  monttu  out  of 
tbe  tnelTB,  For  In  ths  colder  months  it  doea  not  suc- 
ceed ;  and  l>  lo  la  from  a  noTelty  that  Ft  may  be  teen 
everjnrhere,  more  eipoclally  about  the  tims  of  cutting 
the  rice,  when  the  masters  of  ths  duck-boati  row  up  and 
down  tbe  rive™,  according  to  the  opportunlly  of  procur- 
ing food,  which  during  that  Bstaun  ia  found  in  plsiity. 
at  the  ebb  of  tbe  tide,  on  the  rice  plautationa,  which  are 
sverflowed  at  high  water.  It  is  curiam  to  tee  bow  the 
ducks  obey  their  nuMer;  far  »ma  thoiuands  belonglag 
to  dlOerout  boat*  will  bed  at  large  on  the  nme  ipot, 
and  on  ■  lignal  given,  fbllow  the  leader  to  their  re. 
•pectiva  boata,  without  a  itraoger  baing  found  ammg 
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Whatever  advantages  may  be  procured  by 
coming  nearer  the  house,  or  attending  in  the 
yard,  she  declines  them  all ;  and  often  lets 
the  vermin,  who   haunt   the  waters,  destroy 

them,  rather  than  bring  them  to  lake  shelter 
nearer  home.  The  hen  is  a  nurse  of  a  very 
opposite  character:  she  broods  with  the  ut- 
most assiduity,  and  generally  brings  forth  a 
young  one  from  every  egg  committed  to  her 
charge  ;  she  does  not  lead  her  younglings  to 
the  water  indeed,  but  she  watchfully  guards 
them  when  there,  by  standing  at  the  brink. 
Should  the  rat,  or  tbe  weasel,  attempt  to  seize 
them,  the  hen  can  give  them  protection  ;  she 
leads  them  to  the  house  when  tired  with 
paddling,  and  rears  up  the  supposititious 
brood,  without  ever  suspecting  that  they  be- 


lother 


The  wild  duck' differs,  in   many  respects, 
from   the   tame ;    and   in    them  there  is  still 

freater    variety    than    among    the    domestic 
inds.     Of  the  tame  duck  there  are  not  loai 


weigh!  from  two  and  a  half  to  three  poundi.  The  bill 
is  of  a  grMDiah  yellow  colour  ;  Che  bead  and  upper  part 
of  the  neck  are  of  a  glooy  changeable  green,  teimintted 
In  ths  middle  of  the  neck  hy  a  while  collar,  with  which 
it  li  nearly  encircled.  The  scapulars  »re  while,  barred 
or  rather  undulated  with  mtnula  llnei  of  brown ;  Ihe 
back  ii  hrown,  and  the  rump  black,  gionsd  with  green. 
On  the  wing  coverte  two  traniveree  white  itreake  edged 
with  biMk  enclose  a  broad  Btrlpe  of  a  lucid  rlolet-green 
colour.  The  lower  part  of  the  neck  and  breait  la  of  a 
chertnut-colour;  ths  bslly  li  pals  gray,  crowed  wlih 
numeroui  traneTene  duky  linea.  I'hs  tail  conalita  of 
twenty  feathen  and  la  pointed  la  shape  ;  the  four  mid- 
dle ars  of  a  greenish  black  colour  and  cunra  upward  In  a 
remarkable  manner ;  the  oUieri  aa  usual  of  a  gray 
brown,  margined  wltli  while.  Lege  orange.  The 
female  is  very  plain.  The  bill  Is  iborter  and  smaller 
than  that  of  ths  male  ;  and  ths  ground  colour  of  the 
plumage  Is  pale  reddish  brown,  apeckled  with  black. 
The  Ttolet-green  stripe  on  ths  wingi  is  as  In  thoes  of  the 
male;  but  none  of  the  tail  feitheri  are  curved.  Ths 
young  mals  birds,  previously  to  their  Arst  moult,  resem- 
ble nther  tlie  female  than  the  mals  parent.  In  a 
diimsttlc  stale  some  Indivldualt  appear  in  nearly  iJie 
same  plumage  as  the  wild  onesi  others  vary  greatly 
from  them  as  well  as  from  each  other,  and  are  marked 
with  Dsiriy  every  colour ;  but  all  the  males,  or  drakes, 
■till  retain  the  curled  futhers  of  the  tail.  Tbe  Urns 
duck  Is,  bowetsr,  of  a  more  dull  and  las  elegant  form  ' 
and  appsarwice  than  the  wild,  damoatlcation  hSTliig 
deprived  It  oT  its  lofty  gait,  long  lapering  n^,  end 
sprightly  eyes. 
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than  ten  different  sorts  ;  and  of  the  wild, 
Briasou  reckons  above  twenty.  The  most 
obyioiu  distinction  between  wild  and  tame 
ducks  is  in  the  colour  of  their  feet :  those  of 

Wild  ducks  inhabit  Europe,  Asia,  and  America,  in 
summer  frequenting  the  lakes  and  marshes  of  the  north, 
and  in  antumn  migrating  southward  in  large  bodies, 
and  spreading  tbemselves  oiver  the  lakes  and  marshes 
of  more  temperate  latitudes.  Considerable  numbers  of 
them  return  nortliward  in  spring;  but  many  straggling 
pairs,  as  well  as  former  colonists^ 'Stay  to  this  couotiy 
Co  rear  their  young,  which  become  natires,  and  remain 
throughout  the  year  in  the  marshy  tracts  of  the  British 
isles.  Large  flocks  Tisit  Bgypt  In  NoTember  after  the 
Inundation  of  the  Nile.  In  an  opposite  direction  of  the 
globe,  the  lakes  in  the  Orkneys  form  one  of  their  great 
resorts  in  winter;  and  when  the  lakes  happen  to  be 
frozen,  they  betake  themselres  to  the  shores  of  the 
islands.  In  these  districts  they  may  be  seen  in  great 
multitudes,  and  on  the  report  of  a  gun  they  rise  like 
clouds.  They  are  also  known  to  abound  on  the  lake  of 
Zirknits  in  Camiola,  where  they  are  often  swallowed 
entire  by  the  huge  pikes  which  frequent  that  remark- 
able piece  of  water.  On  the  approach  of  a  storm  they 
Issue  from  the  rarems  in  tlie  recks,  and  fly  about  the 
country,  where  they  are  soon  captured  by  the  peasants ; 
many  of  tliem  are  killed  with  clubs  at  the  rery  open- 
ings of  the  csTltieSy  being  dazsled  by  the  light  of  day. 
In  England  they  abound  most  In  the  fens  of  Lincoln- 
shirot  where  prodigious  numbers  are  annually  taken  in 
the  decoys. 

Wild  ducks  are  naturally  very  shy  birds,  and  fly  at  a 
considerable  height  In  the  air,  in  the  form  of  a  wedge  or 
triangle.  Before  Ibi&y  alight  on  any  spot,  they  describe 
several  turns  tmnd  It,  as  if  to  reconnoitre  it»  and  then 
descend  with  great  precaution.  They  generally  keep 
at  a  distance  from  the  shore  when  they  swim ;  and  when 
the  greater  part  of  them  sleep  upoa  Che  water,  with 
their  heads  under  their  wings,  some  of  the  party  are 
always  awake  to  watch  orer  the  common  safety,  and  to 
apprise  the  sleepers  of  the  approach  of  danger.  The 
eatreroe  wariness  of  these  birds  renden  much  patience 
and  ingenuity  necessary  on  the  part  of  the  fowler. 
They  rise  ▼crlically  from  the  water  with  loud  cries ;  and 
in  the  night-time  their  flight  over  head  may  be  known 
by  the  hissing  noise  which  they  make.  Tliey  are  more 
active  by  night  than  by  day;  indeed  theee  that  are 
seen  by  day  have,  in  general*  been  roused  either  by  a 
sportsman  or  by  some  bird  of  prey. 

Wild  ducks  breed  only  once  in  the  year,  the  pairing- 
time  commencing  about  the  end  of  February  or  be- 
ginning of  Marc^  and  lasting  three  weeks,  during 
which  period  each  couple  lires  apart,  concealed  among 
the  reeds  and  bushee  during  the  greater  part  of  the  day. 
The  female  generally  selects  a  thick  tuft  of  bushes, 
insulated  In  a  pool  or  lake,  for  her  breeding  station,  and 
binds,  cuts,  and  arranges  the  bushes  in  &  form  of  a 
nest ;  sometimes  slie  makes  her  nert  on  heaths  at  some 
distance  from  the  water,  scraping  together  a  heap  of 
the  nearest  regetablee  for  the  purpose: — a  rick  of  straw 
in  the  fields  occasionally  serves  her  purpose.  Latham 
says,  that  she  has  even  been  known  to  lay  her  eggs  in 
a  high  tree,  In  the  deserted  nest  of  a  magpie  or  crow  ; 
and  he  records  an  Instsnce  of  one  that  was  found  at 
fitchlngham,  in  Sussex,  sitting  upon  nine  eggs,  In  an 
oaky  at  the  height  of  twenty-fire  feet  from  the  ground, 
the  eggs  being  supported  by  some  small  twigs  pUced 
crosswise*  The  lemsle,  during  the  Incubation,  usually 
plucks  the  down  from  her  breast  to  line  her  nest.  In 
which  she  frequently  deposits  sixteen  eggs,  which  she 
generally  coren  when  she  leaves  the  nest  for  the  purpose 
of  feeding.  Whenever  she  retunis  to  ft,  she  alights  at 
some  distance,  and   approaches  It  by  winding  paths; 


the  tame  duck  being  yellow,  those  of  the  wild 
duck  black.  The  difference  between  wild 
ducks  among  each  other,  arises  as  well  from 
their  size  as  the  nature  of  the  place  they  feed 

but  when  she  has  resumed  her  seat  she  Is  not  easily 
induced  to  quit  It.  The  male  keeps  watch  near  the 
nest,  or  accompanies  and  protects  Ms  mate  hi  her  tem- 
porary excursions  in  quest  of  food.  All  the  young  an 
hatched  in  one  day,  and  en  the  following  the  mother 
leads  them  to  ihe  water ;  or  If  the  nest  he  high,  or  at  a 
distance  from  water,  both  parents  convey  them,  one 
by  one,  in  their  bills  or  between  thefr  legs,  and  they 
are  no  sooner  consigned  to  the  water  than  they  begin 
to  swim  about  with  the  greatest  ease,  and  to  feed  en 
Insects.  The  mother-bird  Is  a  most  attentive  and 
watchful  parent  until  her  young  progeny  are  able  to 
fly:  this  is  in  about  three  months  after  their  hirth,  and 
in  three  months  more  they  attain  to  their  full  si»  and 
plumage. 

The  flesh  ef  the  wild  duck  Is  n^ore  delicate  and  juicy, 
and  of  a  finer  flavour,  than  that  of  the  domestic  It  is 
almost  every  where  In  high  estimation  aa  an  article  of 
food,  and  hence  the  ingenuity  of  man.  In  all  the  coun- 
tries which  it  frequents,  has  been  employed  in  devising 
stratagems  for  the  a4>ture  of  thte  most  cautious  and 
wily  bird.  We  shall  now  proceed  to  furnish  our  readers 
with  an  account  of  some  of  the  more  remarkable  of 
these  stratagems.  Some  of  the  methods  of  capturing 
the  wild  ducks  In  America,  as  described  by  Wilson 
in  his  "  American  Ornithology,"  are  among  the  most 
singular  resorted  to  in  any  country,  and  e&lm  to  be 
noticed  in  this  place. 

In  some  ponds  frequented  by  these  birds,  five  or  six 
wooden  figures,  cut  and  painted  so  as  to  represent  ducks, 
and  sunk,  by  pieces  of  lead  nailed  to  their  bottoms  so  as  to 
float  at  the  usual  depth  on  the  surface,  are  anchored  in  a 
lavoorable  position  tor  being  nked  from  a  concealment 
of  brushwood,  lie,  on  shore.  The  appearance  of  these 
decoys  usually  attracts  passing  flocks,  which  alight  and 
are  shot  down.  Sometimes  eight  or  ten  of  these  painted 
ducks  are  fixed  In  a  frame  in  varioua  swimming  pes- 
turss,  and  secured  to  the  bow  of  the  gunner's  sUfl; 
protjecting  before  it  In  such  a  manner  that  the  weight 
of  the  frame  sinks  the  figures  to  their  proper  depUi ; 
the  skiff  is  then  dressed  with  sedge  or  coaree  grass,  in 
an  artful  manner,  as  low  u  the  water's  edge;  and 
under  cover  of  this,  which  appeare  like  a  covey  of  ducka 
awlmming  by  a  small  island,  the  gunner  floats  down 
sometimes  to  the  very  skirts  of  a  whole  congregated 
multitude,  and  poun  in  a  destructive  and  repeated  fire 
of  shot  among  them.  In  winter,  when  detached  pieces 
of  ice  are  occaaioinilly  floating  in  the  river,  some  of  the 
fowlera  on  the  Delaware  paint  their  whole  skifi*  or  canoe 
white,  and  laying  themselves  flat  at  the  bottom,  with 
their  hand  over  the  side  silently  managing  a  small 
paddle,  direct  it  imperceptibly  into  or  near  a  flock, 
before  the  ducks  have  distinguished  it  from  a  floating 
mass  of  ice,  and  generally  do  great  execution  amongst 
them.  A  whole  flock  has  sometimes  been  thus  surpriwd 
asleep  with  their  heads  under  their  wings.  On  land, 
another  stratagem  is  sometimes  practised  with  great 
success:-— «  large  tight  hogshead  is  sunk  in  the  flat 
manh  or  mud,  near  the  place  where  ducks  are  ac- 
customed to  feed  at  low  water,  and  where,  otherwise, 
there  Is  no  shelter.  The  edges  and  top  are  artfully 
concealed  with  tufts  of  long  coarse  grass  and  reeds,  or 
sedge.  From  within  this  the  ibwler,  unseen  and  un- 
suspected, watches  the  collecting  party,  and,  when  a 
suiBcient  number  offers,  sweeps  th^m  down  with  great 
eflbct. 

Of  the  method  of  capturing  wild  ducks  in  the  fens  oi 
Lincolnshire,  a  particular  description  will  be  found  in 
the  text,  towards  the  close  of  the  present  chapter.     S«e 
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in.  Sea-ducks,  which  feed  in  salt-water,  and 
dive  much,  have  a  broad  bill,  bending  up- 
wards, a  large  hind  toe,  and  a  long  blunt  tail. 
Pond-^ucks,  which  feed  in  plashes,  have  a 
straight  and  narrow  bill,  a  small  hind-toe,  and 
a  sharp-pointed  train.  The  former  are  called, 
by  our  decoy-men,  foreign  ducks  i  the  latter 
are  supposed  to  be  natives  of  England.  It 
would  be  tedious  to  enter  into  the  minute 
varieties  of  such  a  number  of  birds ;  all  agree- 
ing in  the  same  general  figure,  the  same  habits 
and  mode  of  living,  and  differing  in  little 
more  than  their  size  and  the  colours  of  their 
plumage.  In  this  tribe  we  may  rank,  as  na- 
tives of  our  own  European  dominions,  the 
Eider  Duck,^  which  is  double  the  size  of  a 

also  Nos.  183  and  184  of  **  Ponny  MaguiDe,"  to  which 
we  are  indebted  for  the  above  ^fote. 

>  in  Britain  the  range  of  this  valuable  species  extends 
to  about  tlie  55th  degree  of  north  latitude,  to  the  south- 
ward  of  which  it  becomes  of  very  rare  occurrence.  Its 
limits,  however,  towards  the  pole  are  scarcely  ascertained, 
as  it  has  been  found,  I  believe,  in  the  highest  latitudes  yet 
penetrated  by  navigators.  In  Iceland,  Spitzbergen,  and 
other  arctic  regions  of  Europe,  it  is  very  abundant;  and 
in  those  cold  countries  is  highly  beneficial  to  the  inhabi- 
tants, on  account  of  its  feathers,  elastic  down,  eggs,  &c. 
It  is  equally  common  in  parallel  latitudes  of  the  North 
American  continent  and,  in  fact,  may  be  considered  a 
general  inhabitant  of  the  Frigid  zone.  Upon  the  Nor- 
thumbrian coast  many  eiders  breed  upon  the  group  of 
Pern  islands,  situated  towards  the  northern  extremity 
of  that  county,  and  from  two  to  eight  miles  distant  from 
the  shore,  and  which,  with  Coquet  island  (about  ton 
miles  &rther  along  the  coast,)  may  be  reckoned  the  most 
southern  breeding-stations  of  these  birds.  About  April 
they  are  seen  assembling  in  small  groups  along  the  shores 
of  the  mainland,  from  whence  they  cross  over  to  the 
Islands  in  May,  soon  after  which  the  females  begin  to 
prepare  their  nests,  and  they  usually  commence  laying 
about  the  twentieth  of  that  month.  The  males,  as  soon 
as  this  taiies  place,  and  incubation  commences,  leave  the 
females,  and  again  spread  themselves  along  the  shore,  in 
companies  of  four  or  five  together,  and  do  not  (as  fitr  as 
my  observation  goes)  "  continue  on  watch  near  the 
shore,  as  long  as  the  females  remain  sitting,"  and  then 
desert  both  her  and  the  newly  hatched  brood,  as  men- 
tioned in  Shaw's  Zoology.  The  usual  number  of  eggs 
is  five,  of  a  pale  asparagus-green  colour,  of  an  oblong 
sh^M,  and  not  much  less  than  those  of  a  goose.  The 
nest  is  composed  of  dried  grasses,  mixed  with  a  quantity 
of  the  smaller  algs,  and  as  incubation  proceeds  (and 
which  lasts  for  a  month)  a  lining  of  down,  plucked  by 
the  bird  from  her  own  body,  is  added.  This  addition  is 
made  daily,  and  at  last  becomes  so  considerable  in  mass, 
as  to  envelope  and  entirely  cmiceal  the  eggs,  contribut- 
ing,  perhaps  by  its  effect,  aa  a  nonconductor  of  heat,  to 
the  perfect  developement  of  the  fiEtua,  and  serving  also 
as  a  protection  from  gulls  and  other  enemies.  The 
young,  as  soon  as  hatched,  are  conducted  to  the  water, 
which  in  some  instances  must  be  effected  by  the  parent 
conveying  them  in  her  bill,  as  I  have  often  seen  the 
nest  in  such  situations  u  to  preclude  the  possibility  of 
their  arriving  at  it  in  any  other  way  ;  and  indeed,  the 
keeper  of  <»ie  of  the  lighthouses  (upon  tlie  impending 
rode  close  to  which  an  eider  duck,  for  many  seasons, 
had  her  nest,  and  hatched  her  young)  assured  me,  that 
Ite  had  seen  tlie  bird  engaged  in  this  interesting  duty. 
The  down  of  the  ei<ler  is  remarkably  light  and  elastic, 
uot  more  so  perhaps  than  that  of  its  congener  the  King 
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common  duck,  with  a  black  bill ;  the  Velvet 
Duck,  not  so  large,  and  with  a  yellow  bill  ; 
the  Scoter,  with  a  knob  at  the  base  of  a  yel- 
low bill ;  the  Tufled  Duck,  adorned  with  a 
thick  crest ;  the  Scaup  Duck,  (see  Plate  XX. 
fig.  13.)  less  than  the  common  duck,  with  the 
bill  of  a  grayish  blue  colour  ;  the  Golden  Eye, 
(see  Plate  AlX.  fig.  34.)  with  a  large  white 
spot  at  the  comers  of  the  mouth,  resembling 
an  eye  ;  the  Sheldrake,  with  the  bill  of  a 
bright  red,  and  swelling  into  a  knob;  the 
Mallard,  which  is  the  stock  from  whence  our 
tame  breed  has  probably  been  produced ;  the 
Pintail,  with  the  two  middle  feathers  of  the 
tail  three  inches  longer  than-  the  rest ;  the  Po- 
chard, with  the  head  and  neck  of  a  bright 

Eider,  the  Scoter,  and  some  others  of  the  oceanic  Ana^ 
tidss;  but  as  it  is  procured  in  greater  quantity  from  this 
species,  the  whole  imported  from  Iceland  and  other  nor- 
thern countries  (though  mixed  with  that  of  several  others) 
is  still  sold  under  the  denomination  of  Eider  down. 
From  the  nest  of  two  or  three  of  these  birds,  I  have  fre- 
quently  procured  as  much  down  as  would  fill  a  middling- 
sized  pillow,  though  the  same,  when  compressed,  was 
not  above  two  haiidfuls,  and  did  not  weigh  above  an 
ounce.  As  plucked  from  the  living  bird,  it  is  mucii 
more  elastic  than  when  taken  from  the  body  after  death, 
— a  fact  confirmative  of  what  I  have  formerly  advanced, 
viz.  that  the  plumage  is  not  mere  inert  matter,  as  be- 
lieved  by  Montagu  and  others,  but  is  endowed  with  a 
kind  of  living  principle,  and  influenced  by  the  state  and 
condition  of  the  bird.  In  Iceland,  Greenland,  &c.  where 
the  eider  down  forms  a  gi-eat  branch  of  their  commerce, 
and  where  the  birds  breed  in  great  numbers  near  to  each 
other,  the  natives  wait  anxiously  for  the  event.  The 
first  production  of  eggs,  together  with  the  down,  is  taken 
from  them,  but  the  next  they  are  allowed  to  incubate, 
and  rear  the  young,  though  a  part  of  the  down  is  from 
time  to  time  removed,  the  female  continuing  to  snpply 
it  as  long  as  any  remains  upon  the  lower  part  of  her 
body.»>The  food  of  the  eider  consists  of  various  species 
of  shell-fish,  crustaceous  animals,  and  the  roes  of  these 
and  fishes.  Such  as  I  have  dissected  were  generally 
filled  with  the  triturated  remains  of  mytili,  tellinese,  &c.; 
and  twice  I  found  the  subjects  gorged  with  the  spawn  of 
fish.  They  dive  for  their  food  like  the  Scoters,  remain- 
ing for  a  long  time  submerged,  and  oflen  in  water  of  six 
or  eight  fathoms  deep.  They  also  fly  with  great  strength, 
and  at  the  rate  (as  calculated)  of  more  than  ninety  miles 
in  the  hour.  When  approached  in  a  boat  they  generally 
take  wing  whilst  beyond  gun-sho^  and  when  suddenly 
surprised  they  dive;  but  if  actively  pursued,  and  com- 
pelled to  dive  repeatedly,  they  may  be  so  far  tired  out 
as  at  last  to  be  Incapable  of  submerging  with  sufiicient 
quickness  to  prevent  a  fatal  aim  being  taken.  In  this 
manner  I  have  often  succeeded  in  procuring  specimens; 
and  the  same  mode,  it  appears,  is  in  use  amongst  the 
Greenlanders,  who  strike  them  with  their  darts  as  they 
rise  fatigued  to  the  surface  after  long-continued  pursuit. 
The  trachea  of  the  male  bird  is  of  equal  diameter  through- 
out its  length,  and  composed  of  hard  and  perfect  rings, 
lined  with  a  membrane.  The  lower  larynx,  or  bone  of 
divarication,  is  enlarged  in  front,  and  furnished  on  the 
left  side  with  an  elevated,  flatly  globose,  bony  protuber- 
ance, or  labyrinth,  about  the  size  of  a  large  nut.  The 
bronchi  are  large,  swelling  much  toward  their  middle, 
and  composed  of  imperfect  rings,  united  by  a  membrane. 
That  on  the  left  side,  which  proceeds  from  the  tympan- 
um, is  of  much  larger  diameter  than  the  other,  and  both 
suddenly  decrease  when  they  enter  the  substance  of  the 
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bay ;  the  Widgeon,  (see  Plate  XX.  fig.  36.) 
with  a  lead  coloured  bill,  and  the  plumage  of 
the  back  marked  with  narrow  black  and  white 
undulated  lines,  but  best  known  by  its  whist- 
ling sound  ;  lastly,  the  Teal,  which  is  the 
smallest  of  this  kind,  with  the  bill  black,  the 
head  and  upper  part  of  the  neck  of  a  bright 
bay. — These  are  the  most  common  birds  of 
the  duck  kind  among  ourselves  :  but  who  can 
describe  the  amazing  variety  of  this  tribe  if 
he  extends  his  view  to  the  different  quarters 
of  the  world  ?  The  most  noted  of  the  foreign 
tribe  are  the  Muscovy  Duck,  or,  more  properly 
speaking,  the  Musk  Duck,  so  called  from  a 
supposed  musky  smell,  with  naked  skin  round 
the  eyes,  and  which  is  a  native  of  Africa  ;  the 
Brazilian  Duck,  that  is  of  the  size  of  a  goose, 
all  over  black  except  the  tips  of  the  wings  ; 
the  American.  Wood  Duck,  with  a  variety  of 
beautiful  colours,  and  a  plume  of  feathers  that 
falls  from  the  back  of  the  head  like  a  friar's 
cowl. — These,  and  twenty  others,  might  be 
added,  were  increasing  the  number  of  names 
the  way  to  enlarge  the  sphere  of  our  compre- 
hensiot). 

All  these  live  in  the  manner  of  our  domes- 
tic  ducks,  keeping  together  in  flocks  in  the 
winter,  and  flying  in  pairs  in  summer,  bring- 
ing up  their  young  by  the  water-side;  and 
leading  them  to  their  food  as  soon  as  out  of 
the  shell.  Their  nests  are  usually  built  among 
heath  or  rushes,  not  far  from  the  water,  and 
they  lay  twelve,  fourteen,  or  more  ^ggs,  before 
they  sit :  yet  this  is  not  always  their  method  ; 
the  dangers  they  continually  encounter  from 
their  ground  situation,  sometimes  obliges  them 
to  change  their  manner  of  building  ;  and  their 
awkward  nests  are  often  seen  exalted  on  the 
tops  of  trees.  This  must  be  a  very  great  la- 
bour to  perform,  as  the  duck's  bill  is  but  ill 
formed  for  building  ^  nest,  and  giving  the 
materials  of  which  it  is  composed  a  suflicient 

lungs.  Several  attempts  have  been  made  to  domesticate 
the  eider^  but  hitherto  without  much  success ;  that  it 
may  be  done  with  care  and  attention,  T  have  no  doubt, 
as  I  have  twice  succeeded  in  rearing  tliese  birds  from  the 
egg,  and  preserving  them  alive  till  upwards  of  twelve 
months ;  but  as  I  had  no  appropriate  place  for  them  at 
the  time,  they  fell  victims  to  accident,  being  trodden 
upon  by  horses  or  cattle.  The  eider  drake  is  long  in  reach- 
ing the  adult  state,  that  plumage  not  being  perfected  before 
the  fourth  year.  This  would  seem,  aaalogieaUy  reasoning, 
to  indicate  a  great  longevity,  as  we  find  the  eagle  and  some 
other  birds  that  do  not  attain  perfection  till  after  two  or 
three  years,  endowed  ^th  singular  length  of  life.  (For 
King  Eider,  a  variety  of  the  Eider,  see  Plate  XX.  Ag.  29 ) 
—Selby't  Brituk  Ornithology,  Vol.  II, 

Thb  Harlequin  Duck  {Aiuu  HUtrioniea).  Found 
rarely  in  the  Middle  and  Southern  States  of  America,  and 
more  frequently  on  the  coasts  of  New  England,  where  it  is 
known  by  the  title  of  the  lord,  probably  on  account  of  its 
rich  plumage  and  singular  markings.  At  Hudson's  Bay. 
where  it  breeds,  and  is  said  to  frequent  the  small  rivulets 
inland,  it  is  called  the  painted  duck.  The  flesh  of  this  duck 
is  said  to  be  excellent.  PI.  LXTV.  tf^.  4. 


stability  to  stand    the  weather.      The  nest, 
whether  high  or  low,  is  generally  composed 
of  singular  materials.  The  longest  grass  ibixed 
with  heath,  and   lined  with  the  bird's  own 
feathers,  usually  go  to  the  composition  :  how- 
ever, in  proportion  as  the  climate  is  colder, 
the  nest  is  more  artificialiy  made,  and  more 
warmly  lined.  In  the  Arctic  regions,  nothing 
can  exceed  the  great  care  all  of  this   kind 
take,  to  protect  their  eggs  from  the  in  tense- 
ness of  the  weather.     While  the  gull  and  the 
penguin  kind  seem  to  disregard  the  severest 
cold,  the  duck,  in  those  regions,  forms  itself  a 
hole  to  lay  in,  shelters  the  approach,  lines  it 
with  a  layer  of  long  grass  and  clay  ;  within 
that  another  of  moss  ;  and,  lastly,  a  warm  coat 
of  feathers,  or  down.     The  eider  duck  is  par- 
ticularly remarkable  for  the  warmth  of  its 
nest.     This  bird,  which,  as  was  said,  is  above 
twice  as  large  as  the  common  duck,  and  re- 
sides in  the  colder  climates,  lays  from  six  to 
eight  eggs,  making  her  nest  among  the  rocks 
or  the  plants  along  the  sea-shore.    The  exter- 
nal  materials  of  the  nest  are  such  as  are  in 
common  with  the  rest  of  the  kind  ;  but  ^e  in- 
side lining,  on  which  the  eggs  are  immediately 
deposited,  is  at  once  the  softest,  warmest,  and 
the  lightest  substance  with  which  we  are  ac- 
quainted.    This  is  no  other  than  the  inside 
down  which  covers  the  breast  of  the  bird  in  the 
breeding  season.     This  the  female  plucks  off 
with  her  bill,  and  furnishes  the  inside  of  her 
nest  with  a  tapestry  more  valuable  than  ^  the 
most  skilful  artists  can  produce.     The  natives 
watch  the  place  where  she  begins  to  build, 
and,  suffering  her  to  lay,  take  away  both  the 
eggs  and  the  nest.     The  duck,  however,  not 
discouraged  by  the  first  disappointment,  builds 
and  lays  in  the  same  place  a  second  time  ;  and 
this  they  in  the  same  manner  take  away  :  the 
third  time  she   builds,  but  the  drake   must 
supply  the  down  from  his  breast  to  line  the 
nest  with  :   and  if  this  be  robbed,  they  both 
forsake  the  place,  and  breed  there  no  more. 
This  down  the  natives  take  care  to  separate 
from  the  dirt  and  moss  with  which  it  is  mixed  : 
and  though  no  people  stand  in  more  need  of 
a  warm  covering  than  themselves,  yet  their 
necessities  compel  them  to  sell  it  to  the  more 
indolent  and  luxurious  inhabitants  of  the  south 
for  brandy  and  tobacco. 

As  they  possess  the  faculties  of  flying  and 
swimming,  so  they  are  in  general  birds  of 
passage,  s^nd,  it  is  most  probable,  perform 
their  journeys  across  the  ocean,  as  well  on  the 
water  as  in  the  air.  Those  that  migrate  to 
this  country,  on  the  approach  of  winter,  are 
seldom  found  so  well-tasted  or  so  fat  as  the 
fowls  that  continue  with  us  the  year  round  : 
their  flesh  is  often  lean,  and  still  oftener  fishy  ; 
which  flavour  it  has  probably  contracted  in  the 
journey,  as  their  food  in  the  lakes  of  Lapland. 
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rrom  whence  they  descend,  is  generally  of  the 
insect  kind. 

As  soon  as  they  arrive  among  us,  they  are 
generally  seen  flying  in  flocks  to  make  a  sur- 
vey  of  those  lakes  where  they  intend  to  take 
up  their  residence  for  the  winter.  In  the 
choice  of  these  they  have  two  objects  in  view ; 
to  be  near  their  food,  and  yet  remote  from  in. 
terruption.  Their  chief  end  is  to  choose  some 
lake  in  the  neighbourhood  of  a  marsb»  where 
there  is  at  the  same  time  a  cover  of  woods,  and 
where  insects  are  found  in  great  abundance. 
Lakes,  therefore,  with  a  marsh  on  one  side, 
and  a  wood  on  the  other,  are  seldom  without 
vast  quantities  of  wild-fowl ;  and  where  a 
couple  are  seen  at  any  time,  that  is  a  suffi- 
cient inducement  to  bring  hundreds  of  others. 
The  ducks  flying  in  the  air,  are  often  lured 
down  from  their  heights  by  the  loud  voice  of 
the  mallard  from  below.  Nature  seems  to 
have  furnished  this  bird  with  very  particular 
faculties  for  calling.  The  windpipe,  where  it 
begins  to  enter  the  lungs,  opens  into  a  kind  of 
bony  cavity,  where  the  sound  is  reflected  as  in  a 
musical  instruinent,  and  is  heard  a  great  way 
off.  To  this  call  all  the  stragglers  resort ;  and 
in  a  week  or  a  fortnight^s  time,  a  lake,  that 
before  was  quite  naked,  is  black  with  water* 
fowl  that  have  left  their  Lapland  retreats,  to 
keep  company  with  our  ducks  who  never 
stirred  from  home. 

They  generally  choose  that  part  of  the  lake 
where  they  are  inaccessible  to  the  approach 
of  the  fowler,  in  which  they  all  appear  hud- 
dled together,  extremely  busy,  and  very  loud. 
What  it  is  can  employ  them  all  the  day  it  is 
not  easy  to  guess.  There  is  no  food  for  them 
at  the  place  where  they  sit  and  cabal  thus, 
as  they  choose  the  middle  of  the  lake :  and  as 
for  courtship,  the  season  for  that  is  not  yet 
come ;  so  Uiat  it  is  wonderful  what  can  so 
busily  keep  them  occupied.  Not  one  of  them 
seems  a  moment  at  rest  Now  pursuing  one 
another,  now  screaming,  then  all  up  at  once, 
then  down  again ;  the  whole  seems  one  strange 
scene  of  bustle,  with  nothing  to  do. 

They  frequently  go  off  in  a  more  private 
manner  by  night  to  feed  in  the  adjacent  mea- 
dows and  ditches,  which  they  dare  not  ven- 
ture  to  approach  by  day.  In  these  nocturnal 
adventures  they  are  often  taken ;  for  though 
a  timorous  bird,  yet  they  are  easily  deceived, 
and  every  spring  seems  to  succeed  in  taking 
them.  But  the  greatest  quantities  are  taken 
in  decoys;  which,  though  well  known  near 
London,  are  yet  untried  in  the  remoter  parts 
of  the  country.  The  manner  of  making  and 
managing  a  decoy  is  as  follows  : 

A  place  is  to  be  chosen  for  this  purpose  far 
remote  from  the  common  highway,  and  all 
noise  of  people.  A  decoy  is  best  where  there 
is  a  large  pond  surrounded  by  a  wood,  and 


beyond  that  a  marshy  and  uncultivated  couii. 
try.  When  the  place  is  chosen,  the  pool,  if 
possible,  is  to  be  planted  round  with  willows, 
unless  a  wood  answers  the  purpose  of  shading 
it  on  every  side.  On  the  south  and  north  side 
of  this  pool  are  two,  three,  or  four  ditches  or 
channels,  made  broad  towards  the  pool,  and 
growing  narrower  till  they  end  in  a  point. 
These  channels  are  to  be  covered  over  with 
nets,  supported  by  hooped  sticks  bending 
from  one  side  to  the  other  ;  so  that  they  form 
a  vault  or  arch  growing  narrower  and  nar- 
rower to  the  point,  where  it  is  terminated  by 
a  tunnel-net,  like  that  in  which  fish  are 
caught  in  weirs.  Along  the  banks  of  these 
channels  so  netted  over,  which  are  called 
pipes,  many  hedges  are  made  of  reeds  slant- 
ing to  the  edge  of  the  channel,  the  acute 
angles  to  the  side  next  the  pool.  The  whole 
apparatus,  also,  is  to  be  hidden  from  the  pool 
by  a  hedge  of  reeds  along  the  margin,  behind 
which  the  fowler  manages  his  operations. 
The  place  being  fitted  in  this  manner,  the 
fowler  is  to  provide  himself  with  a  number  of 
wild  ducks  made  tame,  which  are  called  de- 
coys. These  ate  always  to  be  fed  at  the 
mouth  or  entrance  of  the  pipe,  and  to  be  ac« 
customed  to  come  at  a  whistle. 

As  soon  as  the  evening  is  set  in,  the  decoy 
rise»f  as  they  term  it,  and  the  wild-fowl  feed 
during  the  night  If  the  evening  be  still,  the 
noise  of  their  wings,  during  their  flight,  is 
heard  at  a  very  great  distance,  and  produces 
no  unpleasing  sensation.  The  fowler,  when 
he  finds  a  fit  opportunity,  and  sees  his  decoy 
covered  with  fowl,  walks  about  the  poolj  and 
observes  into  what  pipe  the  birds  gathered  in 
the  pool  may  be  enticed  or  driven.  Then 
casting  hemp-seed,  or  some  such  seed  as  will 
float  on  the  surface  of  the  water,  at  the  en- 
trance, and  up  along  the  pipe,  he  whistles  to 
his  decoy-ducks,  who  instantly  obey  the  sum- 
mons, and  come  to  the  entrance  of  the  pipe, 
in  hopes  of  being  fed  as  usual  Thither  also 
they  are  followed  by  a  whole  flock  of  wild 
ones,  who  little  suspect  the  danger  preparing 
against  them.  Their  sense  of  smelling,  how- 
ever, is  very  exquisite  \  and  thev  would  soon 
discover  their  enemy,  but  that  the  fowler  al- 
ways keeps  a  piece  of /turf  burnine  at  his  nose, 
against  which  he  breathes,  and  tnis  prevents 
the  effluvia  of  his  person  from  reaching  their 
exquisite  senses.  The  wild  ducks,  therefore, 
pursuing  the  decoy-ducks,  are  led  into  the 
broad  mouth  of  the  channel  or  pipe,  nor  have 
the  least  suspicion  of  the  man,  who  keeps 
hidden  behind  one  of  the  hedges.  When 
they  have  got  up  the  pipe,  however,  finding 
it  grow  more  and  more  narrow,  they  begin  to 
suspect  danger,  and  would  return  back  ;  but 
they  are  now  prevented  by  the  man,  who 
shows  himself  at  the  broad  end  below.     Thi- 
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ther^  therefore,  they  clare  not  return ;  and  rise 
they  may  not,  as  they  are  kept  by  the  net 
above  from  ascending.  The  only  way  left 
them,  therefore,  is  the  narrow-funnelled  net 
at  the  bottom ;  into  thb  they  fly,  and  there 
they  are  taken. 

It  often  happens,  however,  that  the  wild 
fowl  are  in  such  a  state  of  sleepiness  or  doz- 
ing, that  they  will  not  follow  the  decoy-ducks. 
Use  is  then  generally  made  of  a  dog,  who  is 
taught  his  lesson.  He  passes  backward  and 
forward  between  the  reed-hedges,  in  which 
there  are  little  holes,  both  for  the  decoy-man 
to  see,  and  for  the  little  dog  to  pass  through. 
This  attracts  the  eye  of  the  wild-fowl ;  who, 

f prompted  by  curiosity,  advance  towards  this 
ittle  animal,  while  he  all  the  time  keeps  play, 
ing  among  the  reeds,  nearer  and  nearer  the 
funnel ,  till  they  follow  him  too  far  to  recede. 
Sometimes  the  dog  will  not  attract  their  atten- 
tion till  a  red  handkerchief,  or  something  very 
singular,  be  put  about  him.  The  decoy-ducks 
never  enter  the  funnel-net  with  the  rest, 
being  taught  to  dive  under  wafer  as  soon  as 
the  rest  are  driven  in. 

The  general  season  for  catching  fowl  in  de- 
coys is  from  the  latter  end  of  October  till  Fe- 
bruary. The  taking  them  earlier  is  prohibi- 
ted by  an  act  of  George  the  Second,  which 
imposes  a  penalty  of  five  shillings  for  every 
bird  destroyed  at  any  other  season. 

The  Lincolnshire  decoys  are  commonly  let 
at  a  certain  annual  rent,  from  five  pounds  to 
twenty  pounds  a  year ;  and  some  even  amount 
to  thirty.  These  principally  contribute  to  sup- 
ply the  markets  of  London  with  wild-fowl. 
The  number  of  ducks,  widgeon,  and  teal,  that 
are  sent  thither,  is  amazing.  Above  thirty 
thousand  have  been  sent  up  in  one  season 
from  ten  decoys  in  the  neighbourhood  of 
Wainfleet.  This  .  quantity  makes  them  so 
cheap  on  the  spot,  that  it  is  asserted,  that  se- 
veral decoy-men  would  be  glad  to  contract  for 
years  to  deliver  their  ducks  at  the  next  town 
for  ten  pence  the  couple.' 

To  this  manner  of  taking  the  wild-fowl  in 
England,  I  will  subjoin  another,  still  more 
extraordinary,  frequently  practised  in  China. 
Whenever  the  fowler  sees  a  number  of  ducks 
settled  in  any  particular  plash  of  water,  he 
sends  off  two  or  three  gourds  to  float  among 
them.  These  gourds  resemble  our  pompions ; 
but,  being  made  hollow,  they  swim  on  the 
surface  of  the  water ;  and  on  one  pool  there 
may  sometimes  be  seen  twenty  or  thirty  of 
these  gourds  floating  together.  The  fowl  at 
6rst  are  a  little  shy  of  coming  near  them ;  bat 
by  degrees  they  come  nearer,  and  as  all  birds 
at  last  grow  familiar  with  a  scare-crow,  the 
ducks  gather  about  these,  and  amuse  them- 

1  They  have  now  become  comparatiYifljr  nune. 


selves  by  whetting  their  bills  against  them. 
When  the  birds  are  as  familiar  with  the 
gourds  as  the  fowler  could  wish,  he  then  pre- 
pares to  deceive  them  in  good  earnest.  He 
hollows  out  one  of  these  gourds  large  enough 
to  put  his  head  in ;  and  making  holes  to 
breathe  and  see  through,  he  claps  it  on  his 
head.  Thus  accoutred,  he  wades  slowly  into 
the  water,  keeping  his  body  under,  and  no- 
thing but  his  head  in  the  gourd  above  the 
surface ;  and  in  that  manner  moves  imper- 
ceptibly  towards  the  fowls,  who  suspect  no 
danger.  At  last,  however,  he  fairly  gets  in 
among  them ;  while  they,  having  been  long 
used  to  see  gourds,  take  not  the  least  fright 
while  the  enemy  is  in  the  very  midst  of  them: 
and  an  insidious  enemy  he  is  ;  for  ever  as  he 
approaches  a  fowl,  he  seizes  it  by  the  legs, 
and  draws  it  in  a  jerk  under  water.  There 
he  fastens  it  under  his  girdle,  and  goes  to  the 
next,  till  he  has  thus  loaded  himself  with  as 
many  as  he  can  carry  away.     When  he  has 

§ot  his  quantity,  without  ever  attempting  to 
isturb  the  rest  of  the  fowls  on  the  pool,  he 
slowly  moves  off  again  ;  and  in  this  manner 
pays  the  flock  three  or  four  visits  in  a  day. 
Of  all  the  various  artifices  for  catching  fowl, 
this  seems  likely  to  be  attended  with  the 
greatest  success,  as  it  is  the  most  practised  in 
China. 


CHAP.  XIII. 

OF  THE  KTNO-FISRER.^ 

I  WILL  conclude  this  history  of  birds  wiih 
one  that  seems  to  unite  in  itself  somewhat  of 
every  class  preceding.  It  seems  at  once  pos- 
sessed of  appetites  for  prey  like  the  rapacious 
kinds,  with  an  attachment  to  water  like  the 
birds  of  that  element  It  exhibits  in  its  form 
the  beautiful  plumage  of  the  peaieock,  the 
shadings  of  the  humming-bird,  the  bill  of  the 
crane,  and  the  short  lees  of  the  swallow.  The 
bird  I  mean  is  the  King-fisher,  of  which 
many  extraordinary  falsehoods  have  been  pro- 
pagated ;  and  yet  of  which  many  extraordinary 
things  remain  to  be  said  that  are  actually  true. 

The  King-fisher  is  not  much  larger  than  a 
swallow;  its  shape  is  clumsy;  the  legs  dis. 
proportionably  small,  and  the  bill  dispropor. 
tionably  long:  it  is  two  inches  from  the 
base  to  the  tip;  the  upper  chap  black,  and 
the  lower  yellow  :  but  the  colours  of  this 
bird  atone  for  its  inelegant  form  ;  the  crown 
of  the  head  and  the  coverts  of  the  wings 
are  of  a  deep  blackish  green,  spotted  with 

1  There  are  now  known  forty-two  species  of  king. 
fiiberi,  and  of  socne  of  these  several  vari^titt. 
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bright  azure ;    the    back    and   tail    are    of 
the  nuMt  reaplendent  asure  ;  the  irbole  under- 


side of  the  body  is  orange-coloured ;  a  broad 
mark  of  the  same  passes  from  the  bill  beyond 
the  eyes  ;  beyond  that  is  a  large  white  spot : 
the  tail  is  short,  and  consisls  of  twelve  fea- 
then  of  a  rich  deep  blue  ^  the  feet  are  of  a 
reddish  yellow,  and  the  three  joints  of  the 
outmost  toe  adhere  lo  the  middle  toe,  while  the 


legs,  and  the  beaaliful  colours  of  this  bird,  no 
person  would  be  led  to  suppose  it  one  of  the 
most  rapacious  little  animals  that  skims  the 
deep.  Yet  it  is  fop  ever  on  the  wing,  end 
feeds  on  fish,  which  it  takes  in  surprising 
quantities,  when  we  consider  its  size  and  fig- 
ure. It  chiefly  frequents  the  banks  of  rivers, 
and  takes  its  prey  after  the  manner  of  the 
osprey,  balancing  itself  at  a  certain  distent^ 
above  the  water  for  a  considerable  space, 
than  darling  into  the  deep,  and  seizing  the 
fish  with  inevitable  certainty.  While  it  re- 
mains suspended  in  the  air,  in  a  bright  day, 
the  plumage  exhibits  a  beautiful  variety  of 
the  most  dazzling  and  brilliant  colours.  It 
might  have  been  this  extraordinary  beauty 
that  has  given  rise  lo  fable ;  for  whenever 
there  is  any  thing  uncommon,  fancy  is  always 
wilting  to  increase  (he  wonder.' 

Of  this  bird  it  has  been  said,  that  she  built 
her  nest  on  the  water,  and  thus,  in  a  few 
days,  batched  and  produced  her  young.  But, 
to  be  nninterruplea  in  this  task,  she  was  said 
to  be  possessed  of  a  charm  to  allay  the  fury  of 
the  waves ;  and  during  this  period  the  mariner 
might  sail  with  the  greatest  security.  The 
ancient  poets  are  full  of  these  fables;  their 
historians  are  not  exempt  from  them.  Cicero 
has    written   a   long    poem   in   praise   of   the 

I  MonUgiu,  In  his  Omlthologlcil  DicUoniiy,  uyi, 
tb>t  thsj  iiBver  iupend  IhemielrBS  on  Ihs  wing,  ind 
dut  on  Iheir  pr>f ,  like  th*  ixpny  j  but  thit  thsf  lit  pi- 
tfentl;  oi  ■  bough  oTer  Ihe  ynttr,  ud  irhsu  iimklt  fiih 
romu  n«r  tha  tarltca,  the;  iut  on  it,  ind  teiie  It  with 
their  bill.  He  narsr  could  obserTS  ths  old  binli  nilh 
an;  thing  in  their  billi,  whan  they  wont  In  to  bed  their 
joong:  from  irhlch  ha  condudei  thai  they  ((JKt  It  frani 
thalT  atomacbi  for  thli  piin»aa.  Stlcklabocki  ind  mln- 
IMWS  (arm  the  priiicipal  food  of  lbs  king-fitbar,  but  It 
will  alio  ait  £r;  or  tpami,  ilug^  iromu,  uid  leechag. 


halcyon,  of  which  there  remain  but  two  lines. 
Even  the  emperor  Gordian  has  written  a 
poem  on  this  subject,  of  which  we  have  no- 
thing remaining.  These  fables  have  been 
adopted  each  by  one  of  the  earliest  fathers  of 
tbe  church.  "  Behold,"  says  St  Ambrose, 
"  the  little  bird,  which  in  the  midst  of  winter 
lays  her  eggs  on  the  sand  by  the  shore.  Prom 
that  moment  the  winds  are  hushed;  the  sea 
becomes  smooth ;  and  the  calm  continues  for 
fourteen  days.  This  is  the  time  she  requires; 
seven  days  to  hatch,  and  seven  days  to  foster 
her  young.  Their  Creator  has  taught  these 
little  animals  to  make  their  nest  in  Uie  midst 
of  the  most  stormy  season,  only  lo  manifest 
his  kindness  by  granting  them  a  lasting  calm. 
The  seamen  ere  not  ignorant  of  this  blessing ; 
(bey  call  this  interval  of  fair  weather  their 
Aa&yon  dayi ;  and  they  are  particularly  care- 
ful lo  seize  the  opportunitv,  as  ihey  then  need 
fear  no  interruption."  This,  and  a  hundred 
other  instances,  might  be  given  of  the  credu- 
lity of  mankind  with  respect  to  this  bird  ;  they 
enter  into  speculations  concerning  the  manner 
of  her  calming  the  deep,  Ihe  formation  of  her 
nest,  and  her  peculiar  sagacity  ;  at  present 
we  do  not  speculate  because  we  know,  with 
respect  to  oar  king-fisher,  that  most  of  the 
facts  are  false.  It  may  be  alleged,  indeed, 
with  some  show  of  reason,  that  the  halcyoi) 
of  tbe  ancients  was  a  different  bird  from  our 
king -fisher ;  it  may  be  urged,  that  many  birds, 
especially  on  the  Indian  ocean,  build  a  float- 
ing nest  upon  the  sea;  but  still  the  history  ol 
the  ancient  halcyon  is  clogged  with  endless 
fable;  and  it  is  but  an  indifferent  method  to 
vindicate  falsehood,  by  showing  that  a  part  et 
ihe  atory  is  true. 

The  king-fisher  with  which  we  are  ac 
quftinted  at  present,  has  none  of  those  powers 
of  allaying  tbe  storm,  or  building  upon  the 
waves  ;  it  is  contented  to  make  its  nest  on  the 
banks  of  rivers,  in  such  sitnations  as  not  to  be 
aSecled  by  the  rising  of  tbe  stream.  When 
it  has  found  a  place  for  ils  purpose,  it  hollows 
out  with  ita  bill  a  hole  about  a  yard  deep  ;  or 
if  it  finds  the  deserted  hole  of  a  rat,  or  one 
caused  by  the  root  of  a  tree  decaying,  it  takes 
quiet  possession.  This  hole  it  enlarges  at  the 
bottom  to  a  good  size;  and  lining  it  with  (he 
down  of  tbe  willow,  lays  ils  eggs  there  with- 
out any  further  preparation.* 

*  Baton,  wlio  found  the  klng-Riher  plentirul  on  tba 
banks  of  the  Hsbrus,  In  Thnce,  appean  le  hiTa  bean 
tbe  flut  auUur  nho  correct!;  itatad  that  it  mikei  Iti 
nait  b;  mining  Into  the  land,  aud  nil  lomeiThat  fcarful 
that  ha  ihould  not  be  credited  iMcauie  ha  cootndleted 
the  ancienti.  Up  to  the  present  lime,  hewCTer,  mora 
or  leia  mlirapreieDlatlon  ht)  been  Introdacad  Into  tha 
deacripUoni  of  it!  barrow.  Gemer  fumlthed  It  with  a 
■oft  bwiorreedOowen;  Goldimith  eaya  It  linai  it*  b«l( 
with  tha  down  of  tha  willow;  and  colonel  Montagu*, 
half  rairertliij  t«  tbe  ball  of  Sib  Uaiat  daMrlbsd  ^ 
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Its  nest,  or  rather  hole,  is  very  different 
from  that  described  by  the  ancients,  by  whom 
it  is  said  to  be  made  in  the  shape  of  a  long, 
necked  gourd  of  the  bones  of  the  sea- needle. 
The  bones,  indeed,  are  found  there  in  great 
quantities,  as  well  as  the  scales  of  fishes  ;  but 
these  are  the  remains  of  the  bird's  food,  and 
by  no  means  brought  there  for  the  purposes 
of  warmth  or  convenience.  The  king-fisher, 
as  Bellonius  says,  feeds  upon  fish,  but  is  in- 
capable of  digesting  the  bones  and  scales, 
which  he  throws  up  again,  as  eagles  and  owls 
are  seen  to  do  a  part  of  their  prey.  These 
fill  the  bird's  nest  of  course;  and  although  they 
seem  as  if  designedly  placed  there,  are  only 
a  kind  of  nuisance. 

In  these  holes,  which,  from  the  remains  of 
fish  brought  there,  are  very  foetid,  the  king- 
fisher is  often  (bund  with  from  five  eggs  to 
nine.  There  the  female  continues  to  hatch, 
even  though  disturbed  ;  and  though  the  nest 
be  robbed,  she  will  again  returo  and  lay  there. 
'*  I  have  had  one  of  those  females  brought 
me,"  says  Reaumur,  **  which  was  taken  from 
her  nest  about  three  leagues  from  my  house. 
After  admiring  the  beauty  of  her  colours,  I 
let  her  fly  again,  when  the  fond  creature  was 
instantly  seen  to  return  back  to  the  nest  where 
she  had  iust  before  been  made  a  captive. 
There,  joining  the  male,  she  again  began  to 
lay,  though  it  was  for  the  third  time,  and 
though  the  season  was  very  &r  advanced.  At 
each  time  she  had  seven  eggs.  The  older  the 
nest  is,  the  greater  quantity  of  fish-bones  and 
scales  does  it  contain:  these  are  disposed  with- 
out any  order  ;  and  sometimes  take  up  a  good 
deal  of  room." 

The  female  begins  to  lay  early  in  the  sea- 
Aristotle,  tells  us  that  at  the  end  of  the  hole  there  is  a  kind 
of  bedding  formed  of  the  bones  of  small  fish  and  some  other 
substances,  evidently  the  castings  of  the  parmt  bfrds, 
generally  about  half  an  inch  thiclc,  and  mixed  in  with 
earth.  He  further  thinlcs  there  is  every  reason  to  sup- 
pose that  both  the  male  and  the  female  come  to  this  spot 
to  eject  the  refuse  of  their  food  for  some  time  before  the 
latter  begins  to  lay,  and  that  they  dry  it  by  the  heat  of 
their  bodies,  as  they  are  frequently  known  to  continue 
in  the  hole  for  hours  long  before  laying ;  and  on  this  disK 
gorged  matter  the  female  deposits  and  hatches  her  eggs, 
Belon*s  account  is  very  similar.  From  the  high  author- 
ity of  Montague,  the  latter  description  is  now  copied  as 
authentic  by  OTery  modem  author,  with  the  exception 
of  Temmfnck,  who  says  nothing  on  the  subject,  and 
Wilson,  who  says  of  his  belted  king-fisher,  that  <*  its  nest 
is  neither  constructed  of  glue  nor  fish-bones.'*  We  are 
certain,  says  Mr  Rennle,  in  his  Architecture  of  Birds, 
that  this  contradiction  of  the  general  belief  will  apply 
equally  to  the  king-fisher  of  England.  In  the  bank  oi  a 
stream  at  Lee,  in  Kent,  we  hare  been  acquainted  with 
one  of  these  nests  In  the  same  hole  for  several  successive 
summers,  but  so  far  from  the  pellets  of  fish-bones,  ejected 
as  is  done  by  all  birds  of  prey,  being  dried  on  purpose  to 
form  the  nest,  they  are  scattered  about  the  floor  of  the 
hole  in  all  directions,  from  its  entrance  to  its  tormina, 
tion,  without  the  least  order  or  working  up  with  the  earth, 
and  are  all  moist  and  ietid.    That  the  egp  may  by  ac- 


son ;  and  excludes  her  first  brood  about  the 
beginning  of  April.  The  male,  whose  fidelity 
exceeds  even  that  of  the  turtle,  brings  her 
large  provisions  of  fish  while  she  is  thus  em- 
ployed ;  and  she,  contrary  to  most  other  birds, 
is  found  plump  and  fat  at  that  season.  The 
male,  that  used  to  twitter  before  this,  now 
enters  the  nest  as  quietly  and  as  privately  as 
possible.  The  young  ones  are  hatched  at  the 
expiration  of  twenty  days ;  but  are  seen  to 
differ  as  well  in  their  size  as  in  their  beauty. 

As  the  ancients  have  had  their  fables  con. 
ceming  this  bird,  so  have  the  modem  vulgar. 
It  is  an  opinion  generally  received  among 
them,  that  the  flesh  of  the  king-fisher  will  not 
corrupt,  and  that  it  will  even  banish  all  ver- 
min. This  has  no  better  foundation  than  that 
which  is  said  of  its  always  pointings  when 
hung  up  dead  with  its  breast  to  the  north. 
The  only  truth  which  can  be  affirmed  of  this 
bird,  when  killed,  is,  that  its  flesh  is  utterly 
unfit  to  be  eaten  ;  while  its  beautiful  plumage 
preserves  its  lustre  longer  than  that  of  any 
other  bird  we  know. 

Having  thus  given  a  short  history  of  birds, 
I  own  I  cannot  take  leave  of  this  most  beauti- 
ful part  of  the  creation  without  reluctance. 
These  splendid  inhabitants  of  the  air  possess 
all  those  qualities  than  can  soothe  the  heart, 
and  cheer  the  fancy, — the  brightest  colours, 
the  roundest  forms,  the  most  active  manners, 
and  the  sweetest  music.  In  sending  the 
imagination  in  pursuit  of  these,  in  follow- 
ing  them  to  the  chirping  grove,  the  screaming 
precipice,  or  the  glassy  deep,  the  mind  natu. 
rally  lost  the  sense  of  its  own  situation,  and 
attentive  to  their  little  sports,  almost  forgot 
the  TASK  of  describing  them.     Innocently  to 

cident  be  laid  upon  portions  of  these  fish-bones,  is  highly 
probable,  for  the  floor  is  so  thickly  strewed  with  them, 
that  no  vacant  spot  might  be  found  ;  but  they  assoredly 
are  not  by  design  built  into  a  nest.     The  kicile  is  finom 
two  to  four  feet  long,  sloping  upwards,  and  narrow  at 
the  entrance,  but  widening  in  the  interior,  in  order  per. 
hai»,  to  give  the  hirds  room  to  turn ;  and  for  the  same 
apparent  reason  the  eggs  are  not  placed  at  the  extrem- 
ity.    We  are  somewhat  doubtful  whether  it  selects,  as 
is  said,  the  old  hole  of  a  water-i'at  to  save  itself  troable, 
the  water-rat  being  the  deadly  enemy  of  its  eggs  and 
young ;  but  it  seems  to  indicate  a  dislike  to  the  labour 
of  digging,  tliat  it  frequents  the  same  hole  for  a  series  of 
years,  and  will  not  abandon  it,  though  the  nest  be  re- 
peatedly plundered.    The  accumulation  of  oast  beiMs  in 
one  of  these  old  holes  has  perhaps  given  origin  to  tbe 
notion  of  the  nest  being  formed  of  them. 

Our  own  opportunities,  continues  Mr  Rennie*  of  care- 
fully studying  the  habits  of  this  bird,  lead  us  to  reviskrk, 
that  it  is  not  so  very  shy  and  solitary  as  it  has  been  re- 
presented, for  it  has  more  than  once  allowed  us  to  ap- 
proach within  a  few  yards  of  the  bough  on  which  it  tr&a 
perched.     The  necessity  for  obtaining  its  food  from 
streams  and  shallow  ponds  causes  this  bird,  however,  to 
frequent  secluded  places.      The   belted    kingfisher  of 
America,  is  partial  to  mlU-^ms,  in  defiance  of  the  clack 
of  the  hopper,  because  there  he  finds  facilitiea  in  watch. 
ing  for  fish 
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amuse  the  imagination  in  this  dream  of  life  is 
wisdom  ;  and  nothine  is  useless  that,  by  fur- 
nishing mental  employment,  keeps  us  for  a 
while  in  oblivion  of  those  stronger  appetites 
that  lead  to  evil.  But  every  rank  and  state 
of  mankind  may  find  something  to  imitate  in 
those  delightful  songsters,  and  we  may  not 
only  employ  the  time,  but  mend  our  lives,  by 
the  contemplation.  From  their  courage  in 
defouce  ol  their  young,  and  their  assiduity  in 


incubation,  the  coward  may  learn  to  be 
brave,  and  the  rash  to  be  patient  The  in- 
violable attachment  of  some  to  their  compan- 
ions may  give  lessons  of  fidelity ;  and  the 
connubial  tenderness  of  others  be  a  monitor  to 
the  incontinent.  Even  those  that  are  tyrants 
by  nature  never  spread  capricious  destruction; 
and,  unlike  man,  never  inflict  a  pain  but 
when  urged  by  necessity. 


HISTORY   OF  FISHES. 


BOOK  I. 


OF  FISHES  IN  GENERAL.' 


CHAP.  I. 


INTRODUCTION. 


Thk  ocean  is  the  great  receptacle  of  fishes. 
It  has  beeti  thought,  by  some,  that  all  fish 

*  Fishes  (stys  professsor  Blumenbacb,  in  his  Minual 
of  Natural  History)  are  those  animals  which  possess  red 
cold  blood,  which  moves  by  means  of  true  Jint  (with 
bony  or  cartilaginous  fibres,;  and  which  breathe  by  true 
piUs  lying  deep  at  each  side  of  the  neck;  and  not,  as  in 
the  lame  of  frogs,  &c,  projecting  beyond  it.  I  say 
true  gills  and  true  fins,  in  order  to  distinguish  them 
from  organs  to  a  certain  degree  analogous  in  young 
frogs,  salamanders,  &c. 

These  gills  {hranchim,)  in  fishes,  almost  perfectly 
supply  the  place  of  lungs.  They  are  placed  on  each  side 
behind  the  head,  for  the  most  part  under  one  or  more 
large  semilunar  plates,  hence  called  opercula  branchialia, 
and  in  most  Instances  connected  with  the  membrane 
of  the  gills,  membrana  branchioetega.  The  gills  them, 
selres  are  filled  with  innumerable  very  delicate  vessels, 
and  are  mostly  divided  on  each  side  into  four  layers, 
which  somewhat  resemble  the  beard  of  a  quill,  and 
which  are  attached  at  their  bases  to  a  corresponding 
number  of  little  bones. 

Respiration,  which  fishes  are  nearly  as  incapable  of 
dispensing  with  as  those  animals  which  possess  lungs,  is 
in  them  eflected  by  introducing  the  air,  which  the  water 
holds  in  solution,  through  the  mouth  into  the  gills,  and 
then  expelling  it  again  through  the  branchial,  (apertwru 
Sranchiaiie  /)  consequently  not  by  inspiring  and  expir. 
ing  through  the  same  passages,  as  in  those  animals  which 
possess  lungs. 

Not  having  lungs,  it  is  evident  that  they  cannot  have 
any  voice,  although  some,  as  Cottus  cataphractes,  Cobitis 
fouUiSf  &c.,  can  make  a  noise. 

The  form  of  the  body  in  fishes,  in  general,  is  infinitely 
more  varied  than  in  quadrupeds  and  birds.  In  most, 
however,  the  body  has  a  vertical  direction,  i.  $,  is  flat- 
tened at  both  sides,  {corjnu  compreeeum)  ;  in  some,  on 
the  contrary,  as  the  rays,  it  is  horizontal  and  extended 
laterally  (corpus  deprestum)  sive  ploffioplateum) ;  In 
others,  as  the  eel,  &c.,  it  is  more  rounded ;  In  others, 
prismatic  or  quadrangular,  &c.  In  all,  the  head  and 
tnmk  are  connected  immediately,  without  being  sepa- 
rated by  a  neck. 

With  only  a  few  exceptional  fishes  are  covered  with 


are  naturally  of  that  salt  element ;  and  that 
they  have  mounted  up  into  fresh  water  by 
some  accidental  migration.  A  few  still  swim 
up  rivers  to  deposit  their  spawn ;  but  of  the 
great  body  of  fishes,  of  which  the  size  is  enor- 
mous, and   the  shoals  are  endless,  those  all 

scales  ;  in  the  osseous  fishes  the  scales  are  real,  arc 
formed  of  a  peculiar  substance,  and  in  difierent  species 
present  a  great  number  of  varieties  in  point  of  form, 
marks,  and  colours,  which  latter  sometimes  shine  like 
gold  and  silver.  On  the  other  hand,  the  cartilagloous 
fishes,  in  general,  are  covered  with  several  bone-like 
plates,  hook-shaped  prickles,  iec.  The  scales  are  cov- 
ered externally  with  a  kind  of  slime,  which  appears  to 
be  in  a  great  measure  excreted  from  small  cavities, 
which,  in  most  fishes,  are  placed  in  a  line  along  each 
side  of  the  body. 

The  fins,  the  organs  of  motion  in  fishes,  in  which  a 
very  great  power  of  reproduction  has  been  remarked, 
consist  of  their  bony  or  cartilaginous  spines  or  rays,  con« 
nected  together  by  a  particular  membrane,  fastened  to 
a  bone,  and  set  in  motion  by  ceitain  muscles.  They  are 
railed,  according  to  their  position,  the  upper  dorsal  fins; 
those  at  the  side,  behind  the  gills,  pectoral  fins  ;  those  on 
the  belly  in  front  of  the  anus,  abdominal  fins ;  those 
behind  this  opening,  anal  fins ;  and  lastly,  those  eo  the  tail, 
whiph  always  have  a  vertical  direction,  caudal  fins.  The 
flying>fish,  as  they  are  called,  have  very  long  and  stifT  pec- 
toral fins,  by  means  of  which  they  can  raise  themselves 
above  the  surface  of  the  water,  and  fly  for  a  short  time. 

Another  auxiliary  in  the  motion  of  fishes,  particularly 
in  rising  and  sinking,  is  the  swim-bladder,  with  which 
fresh-water  fish  in  particular  are  supplied,  and  which 
communicates  by  a  particular  canal,  (ductus pnewmatifu*^ 
generally  with  the  oesophagus,  seldom  with  the  stomach. 

With  regard  to  their  place  of  abode,  fishes  in  general 
are  divided  into  sea-fish  and  fresh. water  fish.  Many 
can  live  for  some  time  out  of  water,  as  the  eel,  Mursna, 
&c.     Others  in  hot  mineral  springs. 

Most  fishes,  especially  those  of  tho  sea,  are  noctumaJ 
animals,  that  is,  they  are  active  during  the  night,  amd  in 
the  day  remain  in  a  state  of  repose.  Hence  the  inhabi- 
tants of  islands  and  coasts,  who  live  on  fish,  choose  the 
night  for  catching  them. 

A  great  many  specJes  of  fish  change  their  'plftce  ol 
abode  at  certain  seasons  of  the  year.  Many  eea^sk 
ascend  the  mouths  of  rivers  and  creeks  to  spawn  ;  many, 
as  the  herring  for  instance,  in  the  North  Atlantic,  make 
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keep  to  the  sea,  and  would  quickly  expire  in' 
fresh  water.  In  that  extensive  and  undis- 
covered abode,  millions  reside,  whose  manners 
are  a  secret  to  us,  and  whose  very  form  is 
unknown.  The  curiosity  of  mankind,  indeed, 
has  drawn  some  from  their  depths,  and  his 
wants  many  more ;  with  the  figure  of  these 
at  least  he  is  acquainted ;  but  for  their  pur- 
suits, migrations,  societies,  antipathies,  plea- 
sures, times  of  gestation,  and  manner  of 
bringing  forth,  these  are  all  hidden  in  the 
turbulent  element  that  protects  them. 

The  number  of  fish  to  which  we  have  given 
names,  and  of  the  figure,  at  least,  of  which 
we  know  something,  according  to  Linnseus, 

extensive  migrations  at  certain  seasons  of  the  year  in 
incalculable  numbers  between  the  coasts  of  the  west  of 
Europe,  and  north-east  of  America.  Fishes  are  in 
great  proportion  carnivorous  animals,  and  as  they  have 
no  feet  with  which  to  hold  their  prey,  are  supplied  with  a 
variety  of  other  contrivances  for  mastering  it.  Some 
have  long  fibrous  threads  (cirrt)  about  the  mouth,  for  the 
purpose  of  enticing  other  small  marine  animals,  as  with 
a  bait,  as  in  the  starganr,  frog-iish,  &c.  Others,  as 
the  chsetodoo  rottraitu,  have  a  kind  of  syringe  with  which 
they  strilce  down  the  insects  flying  over  the  surface  of 
the  water ;  others,  as  the  three  sea-fish,  the  electric  ray, 
the  tetrodon  ekctricut,  and  trichiurus  indUus,  and  the 
two  frash> water  fish,  the  electric  eel  and  silurus  ekdrU 
CUM,  possess  a  peculiar  benumbing  paralysing  power,  &c. 
As  to  the  external  senses  of  fishes,  smeUbig  must  in 
many  be  very  acute,  from  the  distance  at  which  they 
discover  a  bait.  Their  hearing,  also,  is  good,  and  they 
have  organs  similar  to  those  of  the  internal  ear  in  other 
red-blooded  animals.  Above  all,  however,  there  are 
many  peculiarities  in  their  eyes,  numerous  membranes, 
parts  not  found  elsewhere,  &c.  From  the  deficiency  of 
correct  observations,  little  caji  be  said  decidedly  on  their 
instincts,  and  other  mental  faculties.  It  is  known, 
however,  that  many,  trout  for  example,  become  very 
docile  ;  a)id  that  others,  as  old  carp,  are  very  wary  and 
ounning. 

As  to  their  sleep,  probably  most  have  a  winter  deep, 
but  only  a  very  few  a  fixed  daily  sleep,  as  is  said  to  be 
the  case  with  the  gold-fish. 

Except  the  small  number  of  viviparous  fishes,  such  as 
the  eel,  the  blennius  vwiparous,  but  very  few  actually 
copulate.     In  most  instances,  the  female  lays  the  unim- 
pregnated  eggs,  the  male  coming  afterwards  and  sprinkl- 
ing them  with  his  semen.     Advantage  of  this  circum- 
stance has  been  taken  in  rural  economy,  young  fish  hav- 
ing  been  procured  by  the  artificial  mixture  of  the  ova  ' 
and  semen  of  trout,  &c.     Among  other  peculiarities  in 
the  mode  of  generation  in  fishes,  many,  as  the  lamprey,  | 
ponesB  the  organs  of  both  sexes  in  perfection:  whilst  in  ' 
others,  as  the  carp,  anomalous  instances  of  hermaphro- 
dites are  found. 

The  increase  in  the  numbers  of  most  fishes  is  wonder- 
fully great,  so  that  although  the  ova  are  in  most  instances 
proportionally  much  smaller  than  in  any  other  class  of 
animals,  the  ovaria  of  many  are  larger  than  the  whole 
of  the  body.  Thus,  in  Uie  herring,  there  have  been 
counted  from  20,000  to  37,000  ova  ;  In  the  carp,  up- 
wards of  200,000;  in  the  tench,  888,000;  in  the  floun- 
der,  upwards  of  a  million. 

In  some  cases,  the  young  fish  have  not  their  perfect 
form  when  they  escape  from  the  egg;  but  must,  as  in 
the  amphibia,  undergo  a  kind  of  metamorphosis  by  which 
they  obtain  fins,  &c. 

In  proportion  to  their  size,  fishes  reach  a  very  ad- 
vanced age.    Examples  are  known  of  carp,  pike,  &c., 


are  above  four  hundred.'  Thus  to  appear- 
ance, indeed,  the  history  of  fish  is  tolerably 
copious ;  but  when  we  come  to  examine,  it  will 
be  found  that  of  the  greatest  part  of  these  we 
know  very  little.  Those  qualities,  singular^ 
ities,  or  advantages,  that  render  animals  worth 
naming,  still  remain  to  be  discovered.  The 
history  of  fishes,  therefore,  has  little  in  it  en- 
tertaining :  for  our  philosophers  hitherto,  in- 
stead  of  studying  their  nature,  have  been  em- 
ployed  in  increasing  their  catalogues;  and 
the  reader,  instead  of  observations  or  facts,  is 
presented  with  a  long  list  of  names,  that  dis- 
gust him  with  their  barren  superfluity.  It 
must  displease  him  to  see  the  language  of 
science  increasing,  while  the  science  itself 
has  nothing  to  repay  the  increasing  tax  laid 
upon  his  memory. 

living  160  years.   On  the  other  hand,  some  small  fishes, 
as  the  stickleback,  live  only  a  few  years. 

The  utility  of  fishes  to  man  is  not  very  various;  for 
the  roost  part  only  as  food,  but  in  this  respect  of  the 
utmost  importance  to  a  great  part  of  the  human  race, 
who  live  only  on  this  class  of  animals.  Savsge  nations, 
as  the  Kamschatkadales,  Brazilians,  &c«,  possess  the  art 
of  preparing  fish  in  a  great  variety  of  ways,  even  as  a 
kind  of  flour,  bread,  &c.  With  many,  as  the  islanders 
of  the  Pacific  ocean,  fishing  forms  a  principal  occupation, 
and  a  serious  kind  of  study  with  reference  to  the  ingen- 
ious methods  and  instruments  which  they  have  invented. 
To  a  great  part  of  the  cultivated  world,  the  taking  of  the 
herring,  the  cod,  tunny,  &c»,  is  of  still  greater  value. 
The  oil  of  the  shark,  cod,  and  herring,  is  used  for  burn- 
ing in  lamps,  &c.  The  inhsbitants  of  the  eastern  coasts 
of  the  middle  of  Asia,  clothe  themselves  with  the  tanned 
skin  of  the  salmon. — Many  parts  of  other  fish  are  em- 
ployed for  purposes  of  art,  as  the  scales  of  the  bleak  for 
making  false  pearls.-^hagreen  is  made  from  the  skin 
of  sharks  and  rays ;  isinglass  from  the  sturgeon,  &c. 

Fishes  of  prey  are  the  most  noxious,  particularly  the 
shark  in  the  ocean,  and  the  pike  in  fi'esh  water.  Many 
fishes,  at  least  in  certain  spots,  are  poisonous,  and  prove 
fatal  when  eaten.  Such,  in  particular,  are  certain  spe- 
cies of  the  genus  tetrodon. 

The  systematic  classification  of  fishes  appears  to  stand 
in  need  of  much  improvement  In  the  mean  time  they 
are  arranged  in  two  principal  divisions,  viz:— 

(A.)  Cartilaginous  fishes  (Pisces  eartUagirttt),  without 
true  bones:  and 

(B.)  Bony  fishes  (Pisces  *pmot£)t  having  bones,  fishes 
properly  so  called. 

The  cartilaginous  fishes  are  divided  into  the  following 
two  Orders,  which  M.  de  Lacepede  has  established,  ac- 
cording to  the  presence  or  absence  of  the  covering  of  the 
gills  {opercuhuiC),  and  has  divided  the  genera  which  they 
include  accordingly : — 

Order  I.  Chondropterygiu     Without  an  operculum. 
II.  Branehiotieffi.     With  an  operculum. 

Linnaeus  has  arranged  the  osseous,  or  true 
fishes,  according  to  the  character  and  posi- 
tion of  the  ventral  fins  :  viz. 

III.  Apodes,    Without  ventral  fins. 

IV.  Jugularet.    Having  the  ventral  in  the  front 

of  the  pectoral  fins. 
V.   Thoracici.    Having  the  ventral  immediately 
below  the  pectoral  fins. 
VI.  Abdominakt,     Having  the   ventral   behiud 
the  pectoral  fins. 
1  About  150O  species  of  fish  are  now  known,  and  of 
this  number  about  200  are  found  on  the  coast  or  in  the 
inland  waters  of  Britain. 
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Most  fish  ofier  us  tho  same  external  form  ; 
sharp  at  either  end,  and  swelling  in  the  mid. 
die;  by  which  they  are  enabled  to  traverse  the 
fluid  which  they  inhabit,  with  greater  celerity 
and  ease.  That  peculiar  shape  which  Nature 
has  granted  to  most  fishes,  we  endeavour  to 
imitate  in  such  vessels  as  are  designed  to  sail 
with  the  greatest  swiftness :  however,  the  pro- 
gress of  a  machine  moved  forward  in  the  water 
by  human  contrivance,  is  nothing  to  the  ra- 
pidity of  an  animal  destined  by  nature  to  re- 
side there.  Any  of  the  large  fish  overtake  a 
ship  in  full  sail  with  great  ease,  play  round  it 
without  effort,  and  outstrip  it  at  pleasure. 
Every  part  of  the  body  seems  exerted  in  this 
despatch  ;  the  fins,  the  tail,  and  the  motion 
of  the  whole  back-bone,  assist  progression ;  and 
it  is  to  that  flexibility  of  bodv  at  which  art 
cannot  arrive, that  fishes  owe  their  great  velo- 
city. 

The  chief  instrument  in  a  fish's  motion,  are 
the  fins,  which,  in  some  fish,  are  much  more 
numerous  than  in  others.  A  fish  completely 
fitted  for  sailing,  is  furnished  with  not  less 
than  two  pair  ;  luso  three  single  fins,  two  above 
and  one  below.  Thus  equipped,  it  migrates 
with  the  utmost  rapidity,  and  takes  voyages 
of  a  thousand  leagues  in  a  season.  But  it 
does  not  always  happen  that  such  fish  as  have 
the  greatest  number  of  fins  have  the  swiftest 
motion  ;  the  shark  is  thought  to  be  one  of  the 
swiftest  swimmers,  yet  it  wants  the  ventral  or 
belly  fins ;  the  haddock  does  not  move  so  swift, 
yet  it  is  completely  fitted  for  motion. 

But  the  fins  serve  not  only  to  assist  the  ani. 
nial  in  progression,  but  in  rising  or  sinking, 
in  turning,  or  even  leaping  out  of  the  water. 
To  answer  these  purposes,  the  pectoral  fins 
serve,  like  oars,  to  push  the  animal  forward  ; 
they  are  placed  at  some  little  distance  behind 
the  opening  of  the  gills  ;  they  are  generally 
large  and  strong,  and  answer  the  same  pur- 
poses  to  the  fish  in  the  water,  as  wings  do  to 
a  bird  in  the  air.  With  the  help  of  these,  and 
by  their  continued  motion,  the  flying  fish  is 
sometimes  seen  to  rise  out  of  the  water,  and 
to  fly  above  a  hundred  yards  ;  till,  fatigued 
with  its  exertions,  it  is  obliged  to  sink  down 
again.  These  also  serve  to  balance  the  fish's 
head,  when  it  is  too  large  for  the  body,  and 
keep  it  from  tumbling  down  to  the  bottom,  as 
is  seen  in  large-headed  fishes,  when  the  pec- 
toral fins  are  cut  ofi*.  Next  these  are  seen  the 
ventral  fins,  placed  towards  the  lower  part  of 
the  bodv,  under  the  belly ;  these  are  always 
seen  to  lie  flat  on  the  water,  in  whatever  situ- 
ation the  fish  may  be;  and  they  serve  rather 
to  raise  or  depress  the  fish  in  its  element,  than 
to  assist  progressive  motion.  The  dorsal  fin 
is  situated  along  the  ridge  of  the  back  ;  and 
serves  to  keep  it  in  equilibrio,  as  also  to  assist 
its  progressive  motion.     In  many  fishes  this 


is  wanting  ;  but  in  all  flat  Ciahts  it  is  very 
large,  as  the  pectoral  fins  are  proportionably 
small.  The  anal  fin  occupies  that  part  of  the 
fish  which  lies  between  the  anus  and  the  tail ; 
and  this  serves  to  keep  the  fish  in  its  upright 
or  vertical  situation.  Lastly,  the  tail,  which 
in  some  fishes  is  flat,  and  upright  in  others, 
seems  the  grand  instrument  of  motion  ;  the 
fins  are  but  all  subservient  to  it,  and  give  di- 
rection to  its  great  impetus,  by  which  the  fish 
seems  to  dart  forward  with  so  much  velocity. 
To  explain  all  this  by  experiment ;  a  carp  is 
taken,  and  put  into  a  large  vessel.  The  fish, 
in  a  state  of  repose,  spreads  all  its  fins,  and 
seems  to  rest  upon  its  pectoral  and  ventral  fins 
near  the  bottom  ;  if  the  fish  folds  up  (for  it  has 
the  power  of  folding)  either  of  its  pectoral  fins, 
it  inclines  to  the  same  side  ;  folding  the  right 
pectoral  fin,  the  fish  inclines  to  the  right  side  ; 
folding  the  left  fin,  it  inclines  to  that  side  in 
turn.  When  the  fish  desires  to  have  a  retro- 
grade motion,  striking  with  the  pectoral  fins, 
in  a  contrary  direction,  efifectually  produces 
it  If  the  fish  desires  to  turn,  a  blow  from 
the  tail  sends  it  about ;  but  if  the  tail  strikes 
both  ways,  then  the  motion  is  progressive. 
In  pursuance  of  these  observations,  if  the  dor- 
sal and  ventral  fins  be  cut  off,  the  fish  reels  to 
the  right  and  left,  and  endeavours  to  supply 
its  loss  by  keeping  the  rest  of  its  fins  in  con- 
stant employment  If  the  right  pectoral  fin 
be  cut  off,  the  fish  leans  to  that  side  ;  if  the 
ventral  fin  on  the  same  side  be  cut  away,  then 
it  loses  its  equilibrium  entirely.  When  the 
tail  is  cut  on,  the  fish  loses  all  motion,  and 
gives4ldMMkP  ^0  where  the  water  impels  i& 

From  hence  it  appears,  that  each  of  these 
instruments  has  a  peculiar  use  assigned  it; 
but,  at  the  same  time,  that  they  all  conspire 
to  assist  each  other's  motions.  Some  fish  are 
possessed  of  all,  whose  motions  are  yet  not 
the  swiftest ;  others  have  but  a  part,  and  yet 
dart  in  the  water  with  great  rapidity.  The 
number,  the  size,  and  the  situation  of  the  fins, 
therefore,  seem  rather  calculated  to  correspond 
with  the  animal's  figure,  than  solelv  to  answer 
the  purposes  of  promoting  its  speed.  Where 
the  head  is  large  and  heavy,  there  the  pec- 
toral fins  are  large,  and  placed  forward,  to 
keep  it  from  oversetting.  Where  the  head  is 
small,  or  produced  out  into  a  long  beak,  and 
therefore  not  too  heavy  for  the  tail,  the  pec- 
toral fins  are  small,  and  the  ventral  fins  totally 
wanting. 

As  most  animals  that  live  upon  land  are 
furnished  with  a  covering  to  keep  ofl*  the  in- 
juries of  the  weather,  so  all  that  live  in  the 
water  are  covered  with  a  slimy  glutinous  mat- 
ter, that,  like  a  sheath,  defends  their  bodies 
from  the  immediate  contact  of  the  surrounding 
fluid.  This  substance  may  be  considered  as  a 
secretion  from  the  pores  of  the  animal's  body  : 
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and  serving  not  only  to  defend,  but  to  assist  the 
lish's  easy  progress  through  the  water.  Beneath 
this,  in  many  kinds,  is  found  a  strong  covering 
of  scales,  that,  like  a  coat  of  mail,  defend  it 
still  more  powerfully ;  and  under  that,  before 
we  come  to  the  muscular  parts  of  the  body,  an 
oily  substance,  which  supplies  the  requisite 
warmth  and  vigour. 

The  fish  thus  protected  and  fitted  for  motion 
in  its  natural  element,  seems  as  well  furnished 
with  the  means  of  happiness  as  quadrupeds  or 
birds;  but  if  we  come  to  examine  its  faculties 
more  nearly,  we  shall  find  it  very  much  their 
inferior.  The  sense  of  touching,  which  beasts 
and  birds  have  in  a  small  degree,  the  fish, 
covered  up  in  its  own  coat  of  mail,  can  have 
but  little  acquaintance  with. 

The  sense  of  smelling,  which  in  beasts  is 
so  exquisite,  and  among  birds  is  not  wholly 
unknown,  seems  given  to  fishes  in  a  very  mo- 
derate  proportion.^  It  is  true,  that  all  fishes 
have  one  or  more  nostrils;  and  even  those 
that  have  not  the  holes  perceptible  without, 
yet  have  the  proper  formation  of  the  bones  for 
smelling  without  But  as  air  is  the  only  me- 
dium we  know  for  the  distribution  of  odours, 
it  cannot  be  supposed  that  these  animals,  re- 
siding in  water,  can  be  possessed  of  any  power 
of  being  affected  bv  them.  If  they  have  any 
perception  of  smells,  it  must  be  in  the  same 
manner  as  we  distinguish  by  our  taste ;  and, 
it  is  probable,  the  olfactory  membrane  in  fish 
serves  them  instead  of  a  distinguishing  pa- 
late;  and  by  this  they  judge  of  substances, 
that,  first  tincturing  the  water  with  their  va- 
pours, are  thus  sent  to  the  nostrils  of  the  fish, 
and  no  doubt  produce  some  kind  of  sensation. 
This  most  probably  must  be  the  use  of  that 
organ  in  those  animals,  as  otherwise  there 
would  be  the  instruments  of  a  sense  provided 
for  them,  without  any  power  in  them  of  en- 
joyment 

As  to  tasting,  they  seem  to  make  very  little 
distinction  ;  the  palate  of  most  fish  is  hard  and 
bony,   and   consequently    incapable    of    the 
powers  of  relishing  different  substances.    This 
sense  among  quadrupeds,  who  possess  it  in 
some  degree,  arises  from  the  soft  pliancy  of 
the  organ,  and  the  delicacy  of  the  skin  which 
covers  the  instruments  of  tasting ;  it  may  be 
considered,  in  them,  as  a  more  perfect  and  de- 
licate kind  of  feeling :  in  the  bony  palate  of 
fish,  therefore,  all  powers  of  distinguishing 
are  utterly  taken  away ;  and  we  have  accord- 
^gly  often  seen  these  voracious  animals  swaU 
low  the  fisherman's  plummet  instead  of  the 
bait 

Hearing  in  fishes  is  found  still  more  imper- 

^  There  Is  now  no  doubt  but  that  fishes  possess  the 
Mnse  of  smelling.  Indeed,  it  seems  to  be  mostly  by 
tbeir  smeU  that  they  discover  their  food. 


feet,  if  it  be  found  at  all.  Certain  it  is,  that 
anatomists  have  not  been  able  to  discover,  ex- 
cept in  the  whale  kind,  the  smallest  traces  of 
an  organ,  either  within  or  without  the  head 
of  fishes.  It  is  true,  that  in  the  centro  of  the 
brain  of  some  fishes  are  found  now  and  then 
some  little  bones,  the  number  and  situation  of 
which  are  entirely  accidental.  These  bones, 
Mr  Klein  has  supposed  to  constitute  the  or- 
gan of  hearing  ;  but  if  we  consider  their  en. 
tire  dissimilitude  to  the  bones  that  serve  for 
hearing  in  other  animals,  we  shall  be  of  ano- 
ther opinion.  The  greatest  number  of  fishes 
are  deprived  of  these  bones  entirely :  some  fish 
have  them  in  small  numbers,  and  others  in 
abundance  ;  yet  neither  testify  any  excellence 
or  defect  in  hearing.  Indeed,  of  what  advan- 
tage would  this  sense  be  to  animals  that  are 
incapable  of  making  themselves  heard  ?  They 
have  no  voice  to  communicate  to  each  other, 
and  consequently  have  no  need  of  an  organ 
for  hearing.  Mr  Gouan,  who  kept  some  gold 
fishes  in  a  vase,  informs  us,  that  whatever 
noise  he  made»  he  could  neither  disturb  nor 
terrify  them  ;  he  halloed  as  loud  as  he  could, 
putting  a  piece  of  paper  between  his  mouth 
and  the  water,  to  prevent  the  vibrations  from 
affecting  the  surface,  and  the  fishes  still  seemed 
insensible  :  but  when  the  paper  was  removed, 
and  the  sound  had  its  full  play  upon  the 
water,  the  fishes  seemed  instantly  to  feel  the 
change,  and  shrunk  to  the  bottom.  From 
this  we  may  learn,  that  fishes  are  as  deaf  as 
they  are  mute ;  and  that  when  they  seem  to 
hear  the  call  of  a  whistle  or  a  bell  at  the  edge 
of  a  pond,  it-  is  rather  the  vibrations  of  the 
sound  that  affect  the  water,  by  which  they  are 
excited,  than  any  sounds  that  they  hear. 

Seeing  seems  to  be  the  sense  fishes  are  pos- 
sessed of  in  the  greatest  degree ;  and  yet  even 
this  seems  obscure,  if  we  compare  it  to  that  of 
other  animals.  The  eye,  in  almost  all  fish, 
is  covered  with  the  same  transparent  skin  that 
covers  the  rest  of  the  head  ;  and  which,  pro. 
bably ,  serves  to  defend  it  in  the  water,  as  they 
are  without  eyelids.  The  globe  is  more  de- 
pressed anteriorly,  and  is  furnished  behind  with 

*  It  was  vrell  tscertsined  by  Dr  John  Hunter  that 
fishes  possess  the  sense  of  hearing,  and  that  water  is  an 
excellent  medium  for  the  conveyance  of  sound.  Their 
organ  of  hearing  is  placed  on  the  sides  of  the  skull,  or  the 
cavity  that  contains  the  brain ;  but,  differing  in  this 
respect  from  that  in  quadrupeds  and  birds,  it  is  entirely 
distinct  and  detached  from  the  skull.  In  some  fishes, 
as  those  of  the  ray  kind,  the  organ  of  hearing  is  wholly 
surrounded  by  the  parts  containing  the  cavity  of  the 
skull ;  in  others,  as  the  salmon  and  cod,  it  is  in  part 
within  the  skull.  In  structure  it  is  by  no  means  so  com- 
plicated as  in  the  quadrupeds  and  other  animals  who 
live  in  the  air.  Some  genera,  as  the  rays,  have  the  ex- 
ternal orifice  very  small,  and  placed  on  the  upper  sur- 
face of  the  head;  but  ia  others  there  is  no  external 
opening  whatever. 
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a  muscle,  which  serves  to  lengthen  or  flatten 
it,  accordine  to  the  necessities  of  the  animal. 
The  crystalline  humour,  which  in  quadrupeds 
is  flat,  and  of  the  shape  of  a  button-mould,  in 
fishes  is  round  as  a  pea;  or  sometimes  oblong, 
like  an  egg.  Prom  all  this  it  appears  that 
iish  are  extremely  near-sighted ;  and  that 
even  in  the  water  they  can  see  objects  at  a 
very  small  distance.  Thb  distance  might 
very  easily  be  ascertain ed^  by  comparing  the 
refraction  of  bodies  in  the  water  with  that 
formed  by  a  lens  that  is  spherical.  Those  un- 
skilled in  mathematical  calculations,  will  have 
a  general  idea  of  this,  from  the  glasses  used 
by  near-sighted  people.  Those  whose  crys- 
talline humour  is  too  convex,  or,  in  other 
words,  too  round,  are  always  very  near-sighted; 
and  obliged  to  use  concave  glasses,  to  correct 
the  imperfections  of  nature.  The  crystalline 
humour  of  fish  is  so  round,  that  it  is  not  in 
the  power  of  any  glasses,  much  less  of  water, 
to  correct  their  vision.  This  crystalline  humour 
in  fishes  all  must  have  seen  ;  being  that  little 
hard  pea-like  substance  which  is  found  in 
their  eyes  after  boiling.  In  the  natural  state 
it  is  transparent,  and  not  much  harder  than  a 
jelly. 

From  all  this  it  appears  how  far  fish  fall 
behind  terrestrial  animals  in  their  sensations, 
and  consequently  in  their  enjoyments.^  Even 
their  brain,  which  is  by  some  supposed  to  be 
of  a  size  with  every  animal's  understanding, 
shows  that  fish  are  inferior  even  to  birds  in 
this  particular.  It  is  divided  into  three  parts, 
surrounded  with  a  whitish  froth,  and  gives  off 
nerves  as  well  to  the  sense  of  sight  as  of  smell- 
ing. In  some  fish  it  is  gray ,  in  others  white ; 
in  some  it  is  flatted,  in  others  round  ;  but  in 
all  extremely  small,  compared  to  the  bulk  of 
the  animal. 

Thus  Nature  seems  to  have  fitted  these  ani- 
mals with  appetites  and  powers  of  an  inferior 

'  GmiparUon  iy  Baron  Cutrier  between  JUhee  and 
birdi. — "  The  aerial  beiug  discoven  with  facility  an  im- 
mense horinn  :  its  subtile  e&r  appreciates  every  sound, 
every  intonation,  which  It  re-produces  with  its  voice. 
If  iU  beak  is  hard,  \t  its  body  is  covered  with  a  Icind  of 
down,  to  preserve  it  from  the  intense  cold  of  the  high 
regions  which  it  visits,  it  Ands  in  its  legs  all  the  perfec- 
tion of  the  most  delicate  touch.  It  envoys  all  the  sweets 
of  ooi\jugaI  and  paternal  love,  ajid  it  fulfils  all  its  duties 
with  courage.  The  parents  defend  each  other,  and  also 
their  oi&pring,— a  most  surprising  art  presides  in  the 
construction  of  their  habitations.  When  the  season  is 
come  they  work  together  and  without  remission ;  while 
the  mother  hatches  the  eggs  with  an  extraordinary  pa. 
tience,  the  father  from  an  impetuous  lover,  becomes  the 
most  tender  hudl>and,  and  delights  with  his  s<Higs  the 
melancholy  of  his  mate.  The  bird  even  in  confinement 
attaches  itself  to  its  master ;  it  submits  to  him,  and  exe- 
cutes 1^  his  order,  the  most  neat  and  delicate  actions ; 
it  hunts  for  him  like  the  dog,  and  returns  at  his  voice 
Irom  the  greatest  height  in  the  air ;  it  Imitates  even  his 
language,  and  it  is  with  some  degree  of  difficulty  that 
we  are  compelled  to  refuse  It  a  kind  of  reason. 


kind  ;  and  formed  them  for  a  sort  of  passive 
existence,  in  the  obscure  and  heavy  element 
to  which  they  are  consigned.  To  preserve 
their  own  existencci  and  to  continue  it  to  their 
posterity,  fill  up  the  whole  circle  of  their  pur- 
suits and  enjoyments ;  to  these  they  are  im- 
pelled rather  by  necessity  than  choice,  and 
seem  mechanically  excited  to  every  fruition.  ' 
Their  senses  are  incapable  of  making  any  dis- 
tinctions ;  but  they  drive  forward  in  pursuit 
of  whatever  they  can  swallow,  conquer,  or 
enjoy. 

A  ceaseless  desire  of  food  seems  to  give  the 
ruling  impulse  to  all  their  motions.  This  ap- 
petite impels  them  to  encounter  every  danger ; 
and  indeed  their  rapacity  seems  insatiable. 
Even  when  taken  out  of  the  water,  and  almost 
expiring,  they  greedily  swallow  the  very  bait 
by  which  they  were  allured  to  destruction. 

The  maw  is,  in  general,  placed  next  the 
mouth,  and  though  possessed  of  no  sensible 
heat,  is,  however,  endued  with  a  surprising 
facility  of  digestion.  Its  digestive*  power 
seems,  in  some  measure,  to  increase  with  the 
quantity  of  food  it  is  supplied  vrith  ;  a  single 
pike  having  been  known  to  devotu*  a  hundred 
roaches  in  three  days.  Its  faculties  also  are 
as  extraordinary  ;  for  it  digests  not  only  fish, 
but  much  harder  substances  ;  prawns,  crabs, 
and  lobsters,  shells  and  all.  These  the  cod 
or  the  sturgeon  will  not  only  devour,  but  dis- 
solve down,  though  their  shells  are  so  much 
harder  than  the  sides  of  the  stomach  which 
contains  them.  This  amazing  faculty  in  the 
cold  maw  of  fishes,  has  justly  excited  the  cu- 
riosity of  philosophers ;  and  has  effectually 
overturned  the  system  of  those  who  supposed 
that  the  heat  of  the  stomach  was  alone  a  sufli- 
cient  instrument  for  digestion.  The  truth 
seems  to  be,  and  some  experiments  of  the  skiU 
ful  Dr  Hunter  seem  to  evince,  that  there  is  a 
power  of  animal  assimilation  lodged  in  the 

"The  inhabitant  of  the  water  does  not  attach  itself. 
It  has  no  language,  no  aflection  ;  It  does  not  know  what 
it  is  to  be  husband  and  father,  or  to  make  an  abode  for 
itself.  In  time  of  danger  it  hides  itself  under  the  ft>ck& 
of  the  ocean,  or  rushes  down  Into  the  depths  of  the  sea  ; 
Its  life  is  monotonous;  Its  voracity  leads  to  Its  sole  em- 
ployment, and  it  Is  only  thereby  that  we  are  able  to  direct 
its  motions  by  certain  signs  from  above.  Yet  these 
beings  who  possess  so  few  enjoyments,  have  been  adorned 
by  nature  with  all  kinds  of  beauty,  variety  in  their  forms, 
elegance  In  their  proportions,  diversity  of  odoor:  they 
have  everything  adapted  to  attract  the  attention  of  man, 
and  it  seems  that  it  was  this  attention  that  nature  was 
desirous  to  excite.  Reflecting  the  lustre  of  eveiy  metal 
and  precious  stone,  refracting  the  colours  of  the  rainbow, 
in  bands,  In  spots.  In  undulating,  angular,  but  alw«,ys 
regular  and  symmetrical  lines,  and  always  in  ihadea  aci- 
mirably  arranged  and  contrasted  ;  for  what  purpoae  have 
they  received  these  gifis — ^they  who  hardly  see  one 
another  in  depths  where  light  can  scarcely  penetrate, 
and  who,  could  they  gaze  on  one  another,  can  scarcely 
be  supposed  to  feel  any  kind  of  pleasure  by  relations 
thus  established  7" 
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stomach  of  all  creatures,  which  we  can  neither 
describe  nor  define,  converting  the  sabstances 
they  swallow  into  a  fluid  fitted  for  their  own 
peculiar  support.  This  is  done  neither  by 
trituration,  nor  by  warmth,  nor  by  motion, 
nor  by  a  dissolving  fluid,  nor  bv  their  united 
efforts  ;  but  by  some  principle  m  the  stomach 
yet  unknown,  which  acts  in  a  different  man- 
ner from  all  kinds  of  artificial  maceration. 
The  meat  taken  into  the  stomach  or  maw  is 
often  seen,  though  very  near  being  digested, 
still  to  retain  its  original  form,  and  ready 
for  a  total  dissolution,  while  it  appears  to  the 
eye  as  yet  untouched  by  the  force  of  the 
stomach.  This  animal  power  is  lodged  in  the 
maw  of  fishes,  in  a  greater  degree  than  in  any 
other  creatures ;  their  digestive  powers  are 
quick,  and  their  appetites  are  ever  craving. 

Yet  though  fish  are  thus  hungry,  and  for 
ever  prowling,  no  animals  can  suffer  the  want 
of  food  for  so  long  a  time.  The  g^ld  and  silver 
fish  we  keep  in  vases  seem  never  to  want  any 
nourishment  at  all :  whether  it  be  that  they 
feed  on  the  water-insects,  too  minute  for  our 
observation,  or  that  water  alone  is  a  sufficient 
supply,  is  not  evident ;  but  they  are  often 
seen  for  months  without  apparent  sustenance. 
Even  the  pike,  the  most  voracious  of  fishes, 
vdll  live  in  a  pond  where  there  is  none  but 
himself ;  and  what  is  more  extraordinary,  will 
be  often  found  to  thrive  there. 

Still,  however,  fishes  are  of  all  other  animals 
the  most  voracious  and  insatiable.  Whatever 
any  of  them  is  able  to  swallow,  possessed  of 
life,  seems  to  be  considered  as  the  roost  desir- 
able food.  Some  that  have  very  small  mouths 
feed  upon  worms  and  the  spawn  of  other  fish ; 
others,  whose  mouths  are  larger,  seek  larger 
prey  ;  it  matters  not  of  what  kind,  whether  of 
another  or  their  own.  Those  with  the  largest 
mouths  pursue  almost  every  thing  that  has 
life  ;  and  often  meet  each  other  in  fierce  op- 
position,  when  the  fish  with  the  largest  swallow 
comes  off  with  the  victory  and  devours  its  an- 
ta^nist 

Thus  are  they  irritated  by  the  continual 
desire  of  satisfying  their  hunger ;  and  the  life 
of  a  fish,  from  the  smallest  to  the  greatest,  is 
but  one  scene  of  hostility,  violence,  and  eva- 
sion. But  the  smaller  fry  stand  no  chance 
in  the  unequal  combat ;  and  their  usual  way 
of  escaping  is  by  swimming  into  those  shal- 
lows where  the  greater  are  unable,  or  too 
heavy  to  pursue.  There  they  become  inva- 
ders in  turn,  and  live  upon  the  spawn  of  lar- 
grer  fish,  which  they  find  floating  upon  the 
sarface  of  the  water ;  yet  there  are  dangers 
attending  them  in  every  place.  Even  in  the 
shallows,  the  mussel,  the  oyster,  and  the  seal- 
lop,  lie  in  ambush  at  the  bottom,  with  their 
shells  open,  and  whatever  little  fish  inadver. 
tently  approaches  into  contact,  they  at  once 


close  their  shells  upon  him,  and  devour  the 
imprisoned  prey  at  their  leisure. 

Nor  is  the  pursuit  of  fishes,  like  that  of  ter- 
restrial animals,  confined  to  a  single  region,  or 
to  one  effort :  shoals  of  one  species  follow  those 
of  another  through  vast  tracks  of  ocean,  from 
the  vicinity  of  the  pole,  even  down  to  the 
equator.  Thus  the  cod,  fn)m  the  banks  of 
Newfoundland,  pursues  the  whiting,  which 
flies  before  it  even  to  the  southern  shores  of 
Spain.  The  cachelot  is  said,  in  the  same 
manner,  to  pursue  a  shoal  of  herrings,  and  to 
swallow  thousands  at  a  gulp. 

This  may  be  one  cause  of  the  annual  mi- 
gration of  ftihes  from  one  part  of  the  ocean  to 
the  other  ;  but  there  are  other  motives  which 
come  in  aid  of  this  also.  Fishes  may  be  in« 
duced  to  change  the  place  of  their  residence, 
for  one  more  suited  to  their  constitutions,  or 
more  adapted  to  depositing  their  spawn.  It 
is  remarkable  that  no  fish  are  fond  of  very 
cold  waters,  and  generally  frequent  those 
places  where  it  is  warmest  Thus,  in  sum- 
mer, they  are  seen  in  great  numbers  in  the 
shallows  near  the  shore,  where  the  sun  has 
power  to  warm  the  water  to  the  bottom  ;  on 
the  contrary,  in  winter,  they  are  found  towards 
the  bottom  in  the  deep  sea  ;  for  the  cold  of  the 
atmosphere  is  not  sufficiently  penetrating  to 
reach  them- at  those  great  depths.  Cold  pro- 
duces the  same  effect  upon  fresh-water  fishes; 
and  when  they  are  often  seen  dead  after  severe 
frosts,  it  is  most  probable  that  they  have  been 
killed  by  the  severity  of  the  cold,  as  well  as 
by  their  being  excluded  by  the  ice  from  air. 

All  fish  live  in  the  water;  yet  they  all  stand 
in  need  of  air  for  their  support  Those  of  the 
whale  kind,  indeed,  breathe  air  in  the  same 
manner  as  we  do,  and  come  to  the  surface 
every  two  or  three  minutes  to  take  a  fresh  in- 
spiration ;  but  those  which  continue  entirely 
under  water  are  yet  under  a  necessity  of  being 
supplied  with  air,  or  they  will  expire  in  a  very 
few  minutes.  We  sometimes  see  all  the  fish 
of  a  pond  killed,  when  the  ice  every  where 
covers  the  surface  of  the  water,  and  thus  keeps 
off  the  air  from  the  sub-adjacent  fluid.  If  a 
hole  be  made  in  the  ice,  the  fish  will  be  seen 
to  come  all  to  that  part,  in  order  to  take  the 
benefit  of  a  fresh  supply.  Should  a  carp,  in 
a  large  vase  of  water,  be  placed  under  an  air. 
pump,  and  then  be  deprived  of  its  air,  during 
the  operation  a  number  of  bubbles  will  be  seen 
standing  on  the  surface  of  the  fish's  body  ; 
soon  after  the  animal  will  appear  to  breathe 
swifter,  and  with  greater  difficulty;  it  will 
then  be  seen  to  rise  towards  the  surface,  to 
get  more  air ;  the  bubbles  on  its  surface  begin 
to  disappear  ;  the  belly,  that  was  before  swol- 
len,  will  then  fall  of  a  sudden  ;  and  the  ani. 
mal  sinks  expiring  and  convulsed  at  the 
bottom. 
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So  verj  necessary  is  air  to  all  animals,  but 
particularly  to  fish,  that,  as  was  said,  they 
can  live  but  a  few  minutes  without  it ;  yet 
nothing  is  more  difficult  to  be  accounted  for 
than  the  manner  in  which  they  obtain  this  ne- 
cessary supply.  Those  who  have  seen  a  fish 
iu  the  water  must  remember  the  motion  of  its 
lips  and  its  gills,  or  at  least  of  the  bones  on 
each  side  that  cover  them.  This  motion  in 
the  animal  is,  without  doubt,  analogous  to  our 
breathing ;  but  it  is  not  air,  but  water,  that 
the  fish  actually  sucks  in  and  spouts  out 
through  the  gills  at  every  motion.  The  man. 
ner  of  its  breathing  is  thus :  the  fish  first  takes 
in  a  quantity  of  water  by  the  mouth,  which  is 
driven  to  the  sills ;  these  close  and  keep  the 
water  so  swallowed  from  returning  by  the 
mouth ;  while  the  bony  covering  of  the  gills 
prevents  it  from  going  through  them,  until  the 
animal  has  drawn  the  proper  quantity  of  air 
from  the  body  of  water  thus  imprisoned :  then 
the  bony-covers  open,  and  give  it  a  free  pas- 
sage :  by  which  means  also  the  gills  aeain  are 
opened,  and  admit  a  fresh  quantity  of  water. 
Should  the  fish  be  prevented  from  the  free 
play  of  its  gills,  or  should  the  bony-covers  be 
kept  from  moving,  by  a  string  tied  round 
them,  the  animal  would  soon  fall  into  convuU 
sions,  and  die  in  a  few  minutes. 

But  though  this  be  the  general  method  of 
explaining  respiration  in  fishes,  the  difficulty 
remains  to  know  what  is  done  with  this  air, 
which  the  fish  in  this  manner  separates  from 
the  water.  There  seems  to  be  no  receptacle 
for  containing  it ;  the  stomach  being  the  chief 
cavity  within  the  body,  is  too  much  filled  with 
aliment  for  that  purpose.  There  is  indeed  a 
cavity,  and  that  a  pretty  large  one,  I  mean 
the  air-bladder  or  swim,  which  may  serve  to 
contain  it  for  vital  purposes ;  but  that  our  phi- 
losophers  have  long  destined  to  a  very  differ- 
ent use.  The  use  universally  assigned  to  the 
air-bladdery  is  the  enabling  die  fish  to  rise  or 
sink  in  the  water  at  pleasure,  as  that  is  dilated 
or  compressed.  The  use  assigned  by  the  an- 
cients  for  it  was  to  come  in  aid  of  the  lungs, 
and  to  remain  as  a  kind  of  store-house  of  air 
to  supply  the  animal  in  its  necessities.  I  own 
my  attachment  to  this  last  opinion  ;  but  let  us 
exhibit  both  with  their  proper  share  of  evi- 
dence, and  the  reader  must  be  left  to  determine. 

The  air-bladder  is  described  as  a  bag  filled 
with  air,  sometimes  composed  of  one,  some- 
times of  two,  and  sometimes  of  three  divisions, 
situated  towards  the  back  of  the  fish,  and 
opening  into  the  maw  or  eullet  Those  who 
contend  that  this  bag  is  designed  for  raising 
or  depressing  the  fish  in  the  water,  build 
upon  the  following  experiment.  A  carp  being 
put  into  the  air-pump,  and  the  air  exhaus- 
ted,  the  bladder  is  said  to  expand  itself  to 
such  a  degree,  that  the  fish  swells  in  an  ex* 


traordinary  manner,  *till  the  bladder  bursts, 
and  then  the  fish  sinks,  and  ever  after  conti- 
nues to  crawl  at  the  bottom.  On  another 
occasion,  the  air-bladder  was  pricked  and 
wounded,  which  let  out  its  air ;  upon  ^ich 
the  fish  sunk  to  the  bottom,  and  was  not  seen 
to  rise  after.  From  thence  it  is  inferred,  that 
the  use  of  the  air-bladder  must  be  by  swell- 
ing, at  the  will  of  the  animal,  thus  to  increase 
the  surface  of  the  fish's  body,  and  thence  di- 
minishing  its  specific  gravity,  to  enable  it  to 
rise  to  the  top  of  the  water,  and  keep  there  at 
pleasure.  On  the  contrary,  when  the  fish 
wants  to  descend,  it  is,  say  they,  but  to  ex- 
haust  this  bladder  of  its  air;  and  the  fish 
being  thus  rendered  slimmer  and  heavier, 
consequently  sinks  to  the  bottom. 

Such  is  the  account  given  of  the  use  of  the 
air-bladder;  no  part  of  which  seems  to  me 
well  supported.  In  the  first  place,  though 
nothing  is  more  certain  than  that  a  carp  put 
into  the  air-pump  will  swell,  yet  so  will  a 
mouse  or  a  frog ;  and  these  we  Know  to  have 
no  air-bladders.  A  carp  will  rise  to  the  sur- 
face ;  but  so  will  all  fish  that  want  air,  whe- 
ther they  have  an  air-bladder  or  not  The 
air-bladder  is  said  to  burst  in  the  experiment  ; 
but  that  I  deny.  The  air-bladder  is  indeed 
found  empty,  but  it  has  suffered  no  laceration, 
and  may  be  distended  by  being  blown  into 
like  any  other  bladder  that  is  sound.  The  fish 
after  the  experiment,  I  grant,  continues  to 
creep  at  the  bottom ;  and  so  will  all  fish  that 
are  sick  and  wounded,  which  must  be  the 
case  with  this  after  such  an  operation.  Thus 
these  facts  prove  nothing,  but  that  when  the 
fish  is  killed  in  an  air-pump  the  air-bladder 
is  found  exhausted,  and  that  it  will  naturally 
and  necessarily  be ;  for  the  drain  of  air  by 
which  the  fish  is  supplied  in  the  natural  way 
will  necessarily  oblige  it  to  make  use  of  ail 
its  hidden  stores ;  and,  as  there  is  a  commu- 
nication between  the  eullet  and  the  air-blad- 
der, the  air  which  the  latter  contains  will  thus 
be  obviously  drawn  away.  But  still  farther, 
.how  comes  the  air-bladder,  according  to  their 
hypothesis,  to  swell  under  the  experiment  ol 
the  air-pump?  What  is  it  that  closes  the 
aperture  of  that  organ  in  such  a  manner  as 
at  last  to  burst  it?  or  what  necessity  has  the 
fish  for  dilating  it  to  that  violent  degree ?  At 
most,  it  only  wants  to  rise  to  the  surface ;  and 
that  the  fish  can  easily  do  without  so  great 
a  distention  of  the  air-bladder.  Indeed  it 
should  rather  seem  that  the  more  the  air  waa 
wanted  without,  the  less  necessity  there  was 
for  its  being  uselessly  accumulated  within  ; 
and,  to  make  the  modern  system  consistent, 
the  fish  under  the  air-pump,  instead  of  per- 
mitting its  bladder  to  burst,  would  readily 
give  up  its  contents ;  which,  upon  their  sup- 
position, all  can  do  at  pleasure. 
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But  the  truth  is,  the  fish  can  neither  in- 
crease nor  diminish  the  quantity  of  air  in  its 
air-hladder  at  will,  no  more  than  we  can  that 
which  is  contained  in  our  stomachs.  The 
animal  has  no  one  muscle,  much  less  a  pair  of 
muscles,  for  contracting  or  dilating  this  or- 
gan ;  its  aperture  is  from  the  gullet ;  and 
what  air  is  put  into  it  must  remain  there  till 
the  necessities,  and  not  the  will  of  the  animal 
call  it  forth  as  a  supply. 

But»  to  put  the  matter  past  a  doubt,  many 
fish  are  furnished  with  an  air-bladder,  that 
continually  crawl  at  the  bottom  ;  such  as  the 
eel  and  the  flounder ;  and  many  more  are  en- 
tirely without  any  bladder,  that  swim  at  ease 
in  every  depth  ;  such  as  the  anchovy  and 
fresh-water  gudgeon.'  Indeed,  the  number 
of  fish  that  want  this  organ  is  alone  a  suffi. 
cient  proof  that  it  is  not  so  necessary  for  the 
purposes  of  swimming;  and  as  the  ventral 
fins,  which  in  all  fish  Be  flat  upon  the  water, 
seem  fully  sufiScient  to  keep  them  at  all 
depths,  I  see  no  great  occasion  for  this  inter- 
nal philosophical  apparatus  for  raising  and  de- 
pressing tbem.  Upon  the  whole,  the  air. 
bladder  seems  adapted  for  different  purposes 
than  that  of  keeping  the  fish  at  different  depths 
in  the  water ;  but  whether  it  be  to  supply  them 
with  air  when  il  is  wanted  from  without, 
or  for  what  other  purpose,  I  will  not  take 
upon  me  to  determine. 

Hitherto  we  have  seen  fish  in  every  res- 
pect inferior  to  land  animals ;  in  the  simpli- 
city of  their  conformation ,  in  their  senses,  and 
their  enioyroents ;  but  of  that  humble  exis- 
tence which  they  have  been  granted  by  na- 
ture, they  have  a  longer  term  than  any  other 
class  of  animated  nature.  '*  Most  of  the  dis- 
orders incident  to  mankind,"  says  Bacon, 
**  arise  from  the  changes  and  alterations  of  the 
atmosphere  ;  but  fishes  reside  in  an  element 
little  subject  to  change ;  theirs  is  a  uniform 
existence ;  their  movements  are  without  ef- 
fort, and  their  life  without  labour.  Their 
bones  also,  which  are  united  by  cartilages, 
admit  of  indefinite  extension ;  and  the  differ- 
ent sizes  of  animals  of  the  same  kind,  among 
fishes,  is  very  various.  They  still  keep  grow- 
ing ;  their  bodies,  instead  of  suffering  the 
rigidity  of  age,  which  is  the  cause  of  natural 
decay  in  land  animals,  still  continue  increas- 
ing with  fresh  supplies ;  and  as  the  body 
grows,  the  conduits  of  life  furnish  their  stores 
in  greater  abundance.  How  long  a  fish,  that 
seems  to  have  scarcely  any  bounds  put  to  its 
growth, continues  to  live,  is  not  ascertained; 
perhaps  the  life  of  a  man  would  not  be  long 
enough  to  measure  that  of  the  smallest." 

There  have  been  two  methods  devised  for 
determining  the  age  of  fishes  which  are  more 


ingenious  than  certain  ;  the  one  is  by  the  cir- 
cles of  the  scales,  the  other  by  the  transverse 
section  of  the  back-bone.  The  first  method  is 
this :  When  a  fish's  scale  is  examined  through 
a  microscope,  it  will  be  found  to  consist  of  a 
number  of  circles,  one  circle  within  another, 
in  some  measure  resembling  those  which  ap- 
pear upon  the  transverse  section  of  a  tree,  and 
supposed  to  offer  the  same  information.  For 
as  in  trees  we  can  tell  their  age  by  the  num- 
ber of  their  circles,  so  in  fishes  we  can  tell 
theirs  by  the  number  of  circles  in  every  scale, 
reckoning  one  ring  for  every  year  of  the  ani- 
mal's existence.  By  this  method,  Mr  Buffon 
found  a  carp,  whose  scales  he  examined,  to  be 
not  less  than  a  hundred  years  old  ;  a  thing  al- 
most incredible,  had  we  not  several  accounts 
in  other  authors  which  tend  to  confirm  the 
discovery.  Gesner  brings  us  an  instance  of 
one  of  the  same  age ;  and  Albertus  of  one 
more  than  double  that  period. 

The  age  of  the  skate  and  the  ray,  that  want 
scales,  may  be  known  by  the  other  method  ; 
which  is,  by  separating  the  joints  of  the  back- 
bone, and  then  minutely  observing  the  num. 
ber  of  rings,  which  the  surface  where  it  has 
joined  exhibits.  By  this  the  fish's  age  is  said 
to  be  known  ;  and  perhaps  with  as  much  cer- 
tainty as  in  the  former  instance. 

But  how  unsatisfactory  soever  these  marks 
may  be,  we  have  no  reason  to  doubt  the  great 
age  of  gome  fishes.  Those  that  have  ponds, 
often  know  the  oldest  by  their  superior  size. 
But  the  longevity  of  these  animals  is  nothing 
when  compared  to  their  fecundity.  All  sorts, 
a  few  of  the  larger  ones  excepted,  multiply 
their  kind,  some  by  hundreds,  and  some  by 
millions.  There  are  some  that  bring  forth 
their  young  alive,  and  some  that  only  produce 
eggs :  the  former  are  rather  the  least  fruitful ; 
yet  even  these  are  seen  to  produce  in  great 
abundance.  The  viviparous  blenny,  for  in- 
stance, brings  forth  two  or  three  hundred  at 
a  time,  all  alive,  and  playing  round  the  pa- 
rent together.  Those  who  exclude  their  pro. 
geny  in  a  more  imperfect  state,  and  produce 
eggs,  which  they  are  obliged  to  leave  to 
chance,  either  on  the  bottom,  at  the  edge  of 
the  water,  or  floating  on  the  surface  where  it 
is  deeper,  are  all  much  more  prolific;  and 
seem  to  proportion  their  stock  to  the  dan< 
ger  there  is  of  its  consumption.  Of  these 
eggs  thus  deposited,  scarcely  one  in  a  hundred 
brings  forth  an  animal ;  they  are  devoured  by 
all  the  lesser  fry  that  frequent  the  shores ;  by 
aquatic  birds  near  the  margin  ;  and  by  the 
larger  fish  in  deep  water.  Still,  however, 
there  are  enough  for  supplying  the  deep  with 
inhabitants  ;  and,  notwithstanding  their  own 
rapacity,  and  that  of  the  fowls  of  various 
tribes,  the  numbers  that  escape  are  sufficient 
tn  relieve   the  wants  of  a  very  considerable 
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part  of  mankind.  Indeed,  when  we  consider 
the  numbers  that  a  single  fish  is  capable  of 
producing,  the  amount  will  seem  astonishing. 
If,  for  instance,  we  should  be  told  of  a  beinp^ 
so  very  prolific,  that  in  a  single  season  it 
could  bring  forth  as  many  of  its  kind  as  there 
are  inhabitants  in  England,  it  would  strike  us 
with  surprise ;  yet  a  single  cod  produces  full 
that  number.  The  cod  spawns  in  one  season, 
as  Lewenhoeck  assures  us,  above  nine  millions 
of  eggs  or  peas,  contained  in  one  single  roe. 
The  flounder  is  commonly  known  to  produce 
above  one  million ;  and  the  mackarel  above 
dye  hundred  thousand.  Such  an  amazing 
increase,  if  permitted  to  come  to  maturity, 
would  overstock  nature,  and  even  the  ocean 
itself  would  not  be  able  to  contain,  much  less 
to  provide  for,  the  half  of  its  inhabitants.  But 
two  wise  purposes  are  answered  by  this  amaz- 
ing increase  ;  it  preserves  the  species  in  the 
midst  of  numberless  enemies,  and  serves  to 
furnish  the  rest  with  a  sustenance  adapted  to 
their  nature. 

Fishes  seem,  all  except  the  whale  kind, 
entirely  divested  of  those  parental  solicitudes 
which  so  strongly  mark  the  manners  of  the 
more  perfect  terrestrial  animals.  How  far 
they  copulate  remains  as  yet  a  doubt;  for 
though  they  seem  to  join,  yet  the  male  is  not 
furnished  with  any  external  instrument  of 
generation.  It  is  said,  by  some,  that  his  only 
end  in  that  action  is  to  emit  his  impregnated 
milt  upon  the  eggs  that  at  that  time  fall  from 
the  female.  He  is  said  to  be  seen  pursuing 
them  as  they  float  down  the  stream,  and  care- 
fully impregnating  them  one  after  another. 
On  some  occasions  also  the  females  dig  holes 
in  the  bottom  of  rivers  and  ponds,  and  there 
deposit  their  spawn,  which  is  impregnated 
by  the  male  in  the  same  manner.  Ail  this, 
however,  is  very  doubtful ;  what  we  know 
with  certainty  of  the  matter,  and  that  not  dis- 
covered till  very  lately,  is,  that  the  male  has 
two  organs  of  generation,  that  open  into  the 
bladder  of  urine,  and  that  these  organs  do  not 
open  into  the  rectum  as  in  birds,  but  have  a 
particular  aperture  of  their  own.'  These 
organs  of  generation  in  the  male  are  empty  at 
some  seasons  of  the  year ;  but  before  the  time 
of  spawning  they  are  turgid  with  what  is 
called  the  milt,  and  emit  the  fluid  proper  for 
impregnation. 

Fish  have  diflerent  seasons  for  depositing 
their  spawn  :  some,  that  live  in  the  depths  of 
the  ocean,  are  said  to  choose  the  winter 
months:  but,  in  general,  those  with  which 
we  are  acquainted,  choose  the  hottest  months 
in  summer,  and  prefer  such  water  as  is  some- 
what tepified  by  the  beams  of  the  sun.  They 
tlien   leave  the   deepest  parts  of  the   ocean, 
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which  are  the  coldest,  and  shoal  round  the 
coasts,  or  swim  up  the  fresh-water  rivers, 
which  are  warm,  as  they  are  comparatively 
shallow.  When  they  have  deposited  their 
burdens  they  then  return  to  their  old  stations, 
and  leave  their  nascent  progeny  to  shift  for 
themselves. 

The  spawn  continues  in  its  egg-state  in 
some  fish  longer  than  in  others,  and  this  in 
proportion  to  the  animal's  size.  In  the  salmon, 
for  instance,  the  young  animal  continues  in 
the  egg  from  the  beginning  of  December  till 
the  beginning  of  April ;  the  carp  continues  in 
the  egg  not  above  three  weeks  ;  the  little  gold 
fish  from  China  is  produced  still  quicker. 
These  all,  when  excluded,  at  first  escape  by 
their  minuteness  and  agility.  They  rise,  sink, 
and  tum,  much  readier  than  grown  fish ;  and 
they  can  escape  into  very  shallow  waters 
when  pursued.  But,  with  all  their  advant- 
ages, scarcely  one  in  a  thousand  survives  the 
numerous  perils  of  its  youth.  The  very  male 
and  female  that  have  given  them  birth  are 
equally  dangerous  and  formidable  with  the 
rest,  forgetting  all  relation  at  their  departure. 

Such  is  the  general  picture  of  these  heedless 
and  hungry  creatures  ;  but  there  are  soBie  in 
this  class,  living  in  the  waters,  that  are  pos- 
sessed of  finer  organs  and  higher  sensations; 
that  have  all  the  tenderness  of  birds  or  quad- 
rupeds for  their  young,  that  nurse  them  with 
constant  care,  and  protect  them  from  every  in- 
jury. Of  this  class  are  the  cetaceous  tribe,  or 
the  fishes  of  the  whale  kind.  There  are 
others,  though  not  capable  of  nursing  their 
youngs  yet  that  bring  them  alive  into  tbe 
world,  and  defend  them  with  courage  and 
activity.  These  are  the  cartilaginous  kinds, 
or  those  who  have  gristles  instead  of  bones. 
But  the  fierce  unmindful  tribe  we  have  been 
describing,  that  leave  their  spawn  without 
any  protection,  are  called  the  spinous ^  or  bony 
kinds,  from  their  bones  resembling  the  sharp- 
ness of  thorns. 

Thus  there  are  three  grand  divisions  in  the 
fish  kind  ;  the  cetaceous,  the  cartilaginous y  and 
the  spinous :  all  difi*ering  from  each  other  in 
their   conformation,  their  appetites,  in  their 
bringing  forth,  and  in  the  education  of  their 
young.      These   three  great  distinctions  are 
not   the   capricious   differences  formed   by  a 
maker  of  systems,  but  are  strongly  and  filrmly 
marked  in  Nature.     These  are  the  distinc- 
tions of  Aristotle ;  and  they  have  been  adopted 
by  mankind  ever  since  his  time.     It  will  be 
necessary,   therefore,  to  give  the  history   of 
each  of  these  in  particular ;  and  then  to   ar- 
range, under  each  head,  those  fishes  whose 
history  is  the  most  remarkable  ;  or,  more  pro- 
perly speaking,  those  of  which  we  have  any 
history.     For  we  shall  find,  when  we   come 
to  any  of  the  species  in  particular,  how   little 
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can  be  said  of  their  habits,  their  stations,  or 
method  of  propagation.  - 

Much,  indeed,  can  be  said  of  them  if  con- 
sidered relatively  to  man  ;  and  large  books 
have  been  written  of  the  manner  of  taking 
fish,  or  of  dressing  them.  Apicius  is  noted 
for  first  having  taught  mankind  to  sufibcate 
fish  in  Carthaginian  pickle  ;  and  Quin,  for 
giving  a  sauce  to  the  Johndory  :  Mrs  Glasse 
is  famous  for  her  eel-pie,  and  Mr  Tull  for  his 
invention  of  spaying  carp,  to  give  it  a  finer 
flavour.  In  Uiis  manner  our  cooks  handle  the 
subject  On  the  other  hand,  our  physicians 
assure  us  that  the  flesh  of  fishes  yields  little 
nourishment,  and  soon  corrupts ;  that  itabounds 
in  a  gross  sort  of  oil  and  water,  and  hath  but 
a  few  volatile  particles,  which  render  it  less 
fit  to  be  converted  into  the  substance  of  our 
bodies.  They  are  cold  and  moist,  and  must 
needs,  say  they,  produce  juices  of  the  same 
kind,  and  consequently  are  improper  to 
strengthen  the  body.  In  this  diversity  of 
opinion,  it  is  the  wisest  way  to  eat  our  fish 
in  the  ordinary  manner,  and  pay  no  great  at- 
tention io  COOKS  or  doctora 

I  cannot  conclude  this  chapter  without  put- 
ting a  question  to  the  learned,  which  I  confess 
I  am  not  able  to  resolve.  How  comes  it  that 
fish,  which  are  bred  in  a  salt  element,  have 
yet  no  salt  to  the  taste,  or  that  is  capable  of 
being  extracted  from  them.^ 


CHAP.  II. 

OF  GETAGEOU8  FI8HS8  IN  QENXRAL. 

As  on  land  there  are  some  orders  of  animals 
that  seem  formed  to  command  the  rest,  with 
greater  powers  and  more  various  instincts,  so 
in  the  ocean  there  are  fishes,  which  seem 
formed  upon  a  nobler  plan  than  others,  and 
that,  to  their  fishy  form,  join  the  appetites  and 
the  conformation  of  quadrupeds.  These  are 
all  of  the  cetaceous  kind  ;  and  so  much  raised 
above  their  fellows  of  the  deep,  in  their  appe- 

1  Though  fishes  live  in  a  salt  element  they  do  not 
subsist  on  it  All  the  water  they  take  into  their  mouths 
is  again  discharged  through  the  gills,  after  retaining  the 
air  contained  in  it  for  the  purposes  of  life,  llie  medium 
of  water  answers  the  precise  purpose  to  fishes,  that  the 
medium  of  air  does  to  man  and  other  land  animals.  In 
inspiration,  the  element  is  received  into  the  lungs  or 
gfUs,  and  in  expiration  is  returned  deprlred  of  its  purer 
p^rts,  which  are  retained  for  the  purpose  of  animal  econ- 
omy. And  whatever  salt  maybe  taken  into  the  stomachs 
ci  fishes  with  their  food,  is  decomposed  and  separated 
f fito  its  component  parts  of  acid  and  soda.  The  sailor 
that  feeds  for  twelve  months  together  on  salted  meats, 
has  not  his  own  flesh  made  salt;  but  a  decomposition 
Caking  place  dnring  the  process  (tf  digestion,  he  becomes 
cornq>ted  and  sooibutlc  by  the  excsas  of  soda  and  mag* 
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tites  and  instincts,  that  almost  all  our  modern 
naturalists  have  fairly  excluded  them  from 
the  finny  tribes,  and  will  have  them  called, 
not  fishes,  but  great  beeuia  of  the  ocean.  With 
them  it  would  be  as  improper  to  say  men  go 
to  Greenland  fishing  for  whale,  as  it  would 
be  to  say  that  a  sportsman  goes  to  Black  wall 
a  fowling  for  mackarel. 

Yet,  notwithstanding  philosophers, mankiiid 
will  always  have  their  own  way  of  talking  ; 
and,  for  my  own  part,  I  think  them  here  in 
the  right  A  different  formation  of  the  lungs, 
stomach,  and  intestines  ;  a  different  manner 
of  breathing  or  propagating  ;  are  not  sufficient 
to  counterbalance  the  great  obvious  analogy 
which  these  animals  bear  to  the  whole  finny 
tribe.  They  are  shaped  as  other  fishes  ;  they 
swim  with  fins ;  they  are  entirely  naked,  with- 
out  hair;  they  live  in  the  water,  though  they 
come  up  to  breathe  ;  they  are  only  seen  in  the 
depths  of  the  ocean,  and  never  come  upon 
shore  but  when  forced  thither.  These,  sure, 
are  sufficient  to  plead  in  favour  of  the  general 
denomination,  and  acquit  mankind  of  error 
in  ranking  them  with  tneir  lower  companions 
of  the  deep. 

But  still  they  are  many  degrees  raised  above 
other  fishes  in  their  nature,  as  they  are  in 
general  in  their  size.  This  tribe  is  composed 
of  the  Whale  and  its  varieties,  of  the  Cachalot, 
the  Dolphin,  the  Grampus,  and  the  Porpoise. 
All  these  resemble  quadrupeds  in  their  inter- 
nal structure,  and  in  tome  of  their  appetites 
and  affections.  Like  quadrupeds,  they  have 
lungs,  a  midriff,  a  stomach,  intestines,  liver, 
spleen,  bladder,  and  parts  of  generation  ;  their 
heart  also  resembles  that  of  quadrupeds,  with 
its  partitions  closed  up  as  in  them,  and  driving 
red  and  warm  blood  in  circulation  through  the 
body.  In  short,  every  internal  part  bears  a 
most  striking  similitude ;  and  to  keep  these 
parts  warm,  the  whole  kind  are  also  covered, 
between  the  skin  and  the  muscles,  with  a 
thick  coat  of  fat  or  blubber>  which,  like  the 
bacon  fat  of  a  ho^,  keeps  out  the  cold,  renders 
their  muscles  glib  and  pliant,  and  probably 
makes  them  lighter  in  swimming. 

As  these  animals  breathe  the  air,  it  is  ob- 
vious that  they  cannot  bear  to  be  any  long 
time  under  water*  They  are  constrained, 
therefore,  every  two  or  three  minutes,  to  come 
up  to  the  surface  to  take  breath,  as  well  as 
to  spout  out  through  their  nostril  (for  they 
have  but  one)  that  water  which  they  sucked 
in  while  gaping  for  their  prey.  This  conduit 
by  which  they  breathe,  and  also  throw  out 
the  water,  is  placed  in  the  head,  a  little  before 
the  brain.  Though  externally  the  hole  is  but 
single,  it  is  internally  divided  by  a  bony  par- 
tition, which  is  closed  by  a  sphincter  muscle 
on  the  inside,  that^  like  the  mouth  of  a  purse> 
shuts  it  up  at  the  pleasure  of  the  auimaL 
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There  is  also  another  muscle  or  valve,  which 
prevents  the  water  from  goine  down  Uie  gul- 
let  When  therefore,  the  animal  takes  m  a 
certain  quantity  of  water,  which  is  necessarv 
to  be  discharged  and  separated  from  its  food, 
it  shuts  the  mouth,  closes  the  valve  of  the 
stomach,  opens  the  sphincter  that  kept  the 
nostril  closed,  and  then  breathing  strongly 
from  the  lungs,  pushes  the  water  out  by  effort, 
as  we  see  it  rise  by  the  pressure  of  air  in  a 
fire-engine. 

The  senses  of  these  animals  seem  also  su- 
perior to  those  of  other  fishes.  The  eyes  of 
other  fishes,  we  have  observed,  are  covered 
only  with  transparent  skin  that  covers  the  rest 
of  the  head  ;  but  in  all  the  cetaceous  kinds,  it 
is  covered  by  eye-lids,  as  in  man.  This,  no 
doubt,  keeps  that  organ  in  a  more  perfect 
state,  by  giving  it  intervals  of  relaxation,  in 
which  all  vision  is  suspended.  The  other 
fishes,  that  are  for  ever  staring,  must  see,  if 
for  no  other  reason,  more  feebiv,  as  their  or- 
gans of  sight  are  always  exerted. 

As  for  hearing,  these  also  are  furnished  with 
the  internal  instruments  of  the  ear,  although 
the  external  orifice  no  where  appears.  It  is 
most  probable  that  this  orifice  may  open  by 
some  canal,  resembling  the  Eustachian  tube, 
into  the  mouth  ;  but  this  has  not  as  yet  been 
discovered. 

Yet  Nature  sure  has  not  thus  formed  a 
complete  apparatus  for  hearing,  and  denied 
the  animal  the  use  of  it  when  formed.  It  is 
most  likely  that  all  animals  of  the  cetaceous 
kind  can  hear,  as  they  certainly  utter  sounds, 
and  bellow  to  each  other.  This  vocal  power 
would  be  as  needless  to  animals  naturally  deaf, 
as  glasses  to  a  man  that  was  blind. 

But  it  is  in  the  circumstances  in  which 
they  continue  their  kind,  that  these  animals 
show  an  eminent  superiority.  Other  fish  de- 
posit their  spawn,  and  leave  the  success  to 
accident  ;  these  never  produce  above  one 
young, or  two  at  the  most;  and  this  the  female 
suckles  entirely  in  the  manner  of  quadrupeds, 
her  breasts  being  placed,  as  in  the  human 
kind,  above  the  navel.  We  have  read  many 
fabulous  accounts  of  the  nursing  of  the  demi- 
gods of  antiquity,  of  their  feeding  on  the  mar- 
row of  lions,  and  their  being  suckled  by 
wolves :  one  might  imagine  a  still  more  heroic 
system  of  nutrition,  if  we  supposed  that  the 
young  hero  was  suckled  and  erew  strong  upon 
the  breast-milk  of  a  she-whaie  ! 

The  whale  or  the  grampus  are  terrible  at 
any  time  ;  but  are  fierce  and  desperate  in  the 
defence  of  their  young.  In  Waller^s  beautiful 
poem  of  the  Summer  Islands,  we  have  a  story, 
founded  upon  facti  which  shows  the  maternal 
tenderness  of  these  animals  for  their  offspring. 
A  whale  and  her  cub  had  got  in  an  arm ,  of 
the  sea,  where,  by  the  desertion  of  the  tide. 


they  were  inclosed  on  every  side.  The  people 
from  shore  soon  saw  their  situation,  and  drove 
down  upon  them  in  boats,  with  such  weapons 
as  the  urgent  occasion  offered.  The  two  ani- 
mals were  soon  wounded  in  several  places, 
and  the  whole  sea  round  was  tinctured  with 
their  blood.  The  whales  made  several  at- 
tempts to  escape ;  and  at  last  the  old  one;  by 
its  superior  strength,  forced  over  the  shallow 
into  the  depths  of  the  ocean.  But  though  in 
safety  herself,  she  could  not  bear  the  danger 
that  awaited  her  young  one ;  she  therefore 
rushed  in  once  more  where  the  smaller  animal 
was  imprisoned,  and  resolved,  when  she  could 
not  protect,  at  least  to  share  its  danger. — The 
story  ends  with  poetical  justice  ;  for  the  tide 
coming  in,  brought  off  both  in  safety  from 
their  enemies,  though  not  without  sustaining 
an  infinite  number  of  wounds  on  every  part 

As  to  the  rest,  the  distinct!? e  marks  of  this 
tribe  are,  that  the  number  of  their  fins  never 
exceed  three  ;  namely,  two  pectoral  fins,  and 
one  back  fin ;  but  in  some  sorts  the  last  is 
wanting.  These  fins  differ  very  much  from 
those  of  other  fishes,  which  are  formed  of 
straight  spines :  the  fins  of  the  cetaceous  tribe 
are  made  up  of  bones  and  muscles ;  and  the 
skeleton  of  one  of  their  fins  very  much  re- 
sembles the  skeleton  of  a  man's  hand.  Their 
tails  also  are  different  from  those  of  all  other 
fish  :  they  are  placed  so  as  to  lie  flat  on  the 
surface  of  the  water;  while  the  other  kinds 
have  them,  as  we  every  day  see,  upright  or 
edgeways.  This  flat  position  of  the  tail  in 
cetaceous  animals,  enables  them  to  force  them> 
selves  suddenly  to  the  surface  of  the  water  to 
breathe,  which  they  are  continually  con- 
strained  to  do. 

Of  these  enormous  animals  some  are  without 
teeth,  and  properly  called  whales :  others  have 
the  teeth  only  in  the  lower  jaw,  and  are  called, 
by  the  French,  cachalots :  the  narwhal  has 
teeth  only  in  the  upper  jaw  :  the  dolphin  s 
teeth  as  well  as  those  of  the  porpoise  and 
grampus,  are  both  above  and  below.  These 
are  the  marks  that  serve  to  distinguish  the 
kinds  of  this  enormous  tribe  from  each  other  ; 
and  these  shall  serve  to  guide  us  in  giving 
their  history. 


CHAP.  III. 

OF   THE  WHALE  FROPEBLT  SO  CALLED,   ARI> 

ITS  VABIETIES. 

If  we  compare  land  animals,  in  respect  to 
magnitude,  with  those  of  the  deep,  they  will 
appear  contemptible  in  the  competition.  It 
is  probable,  indeed,  that  quadrupeds  once  ex. 
isted  much,  larger  than  we  find  them  at  pre. 
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sent  From  the  skeletons  of  some  that  have 
been  dug  up  at  dififerent  times,  it  is  evident 
that  there  must  have  heen  terrestrial  animals 
twice  as  large  as  the  elephant ;  but  creatures 
of  such  an  immense  bulk  required  a  propor- 
tionable extent  of  ground  for  subsistence,  and , 
bj  being  rivals  with  men  for  large  territory , 
they  must  have  been  destroyed  in  the  contest 

But  it  is  not  only  upon  land  that  man  has 
exerted  his  power  of  destroying  the  larger 
tribes  of  animated  nature,  he  has  extended  his 
efforts  even  into  the  midst  of  the  ocean,  and 
has  cut  off  numbers  of  those  enormous  animals, 
that  had  perhaps  existed  for  ages.  We  now 
no  longer  hear  of  whales  two  hundred,  and 
two  hundred  and  fifty  feet  long,  which  we  are 
certain  were  often  seen  about  two  centuries 
ago.  They  have  all  been  destroyed  by  the 
skill  of  mankind,  and  the  species  is  now 
dwindled  into  a  race  of  diminutive  animals, 
from  thirty  to  about  eighty  feet  long. 

The  northern  seas  were  once  the  region  to 
which  the  greatest  of  these  animals  resorted ; 
but  so  great  has  been  the  slaughter  of  whales 
for  more  than  two  ages,  that  they  begin  to 
grow  thinner  every  day  ;  and  those  that  are 
now  found  there,  seem,  from  their  size,  not  to 
come  to  their  full  dimensions.  The  greatest 
whales  resort  to  places  where  they  have  the 
least  disturbance ;  to  those  seas  that  are  on  the 
opposite  side  of  the  globe,  near  the  south  pole. 
In  that  part  of  thei  world  there  are  still  to  be 
seen  whales  that  are  above  a  hundred  and 
sixty  feet  long ;  and  perhaps  even  longer  might 
be  found  in  those  latitudes  near  the  south 
pole,  to  which  we  have  not  as  yet  ventured. 

Taking  the  whale,  however,  at  the  ordinary 
size  of  eighty  feet  long  and  twenty  feet  high, 
what  an  enormous  animated  mass  must  it  ap- 
pear to  the  spectator!  With,  what  amaze- 
ment must  it  strike  him,  to  behold  so  great  a 
creature  gamboling  in  the  deep^  with  the  ease 
and  agility  of  the  smallest  animal,  and  mak- 
ing its  way  with  incredible  swiftness  1  This 
is  a  sight  which  is  very  common  to  those  who 
frequent  the  northern  or  southern  ocean.  Yet 
thouffh  this  be  wonderful,  perhaps  still  greater 
wonders  are  concealed  in  the  deep,  which  we 
have  not  had  opportunities  of  exploring. 
These  large  animals  are  obliged  to  show  them- 
selves in  order  to  take  breath ;  but  who  knows 
the  size  of  those  that  are  fitted  to  remain  for 
ever  under  water,  and  that  have  been  increas- 
ing in  magnitude  for  centuries !  To  believe 
all  that  has  been  said  of  the  Sea-Serpent,  or 
the  Krakeo,  would  be  credulity  ;  to  reject 
the  possibility  of  their  existence,  would  be 
presumption. 

The  Wh^le  is  the  largest  animal  of  which 
we  have  any  certain  information ;  and  the 
varkmB  purposes  to  which,  when  taken,  its 
ciilTerent  parts  are  converted,  have  brought  us 


tolerably  acquainted  with  its  history.  Of  the 
whale,  properly  so  called,  there  are  no  less 
than  seven  difijerent  kinds  ;  all  distinguished 
from  each  other  by  their  external  figure,  or 
internal  conformation.  The  Great  Greenland 
Whale,  without  a  back-fin,  and  black  on  the 
back ;  the  Iceland  Whale,  without  a  back- 
fin,  and  whitish  on  the  back  ;  the  New- Eng- 
land Whale,  with  a  hump  on  the  back;  the 
Whale  with  six  humps  on  the  back ;  the  Fin- 
fish,  with  a  fin  on  the  back  near  the  tail ;  the 
Pike-headed  Whale,  and  the  Round-lipped 
Whale.  All  these  differ  from  each  other  in 
figure,  as  their  names  obviously  imply^  They 
differ  also  somewhat  in  their  manner  of  living; 
the  fin-fish  having  a  larger  swallow  than  the 
rest,  being  more  active,  slender,  and  fierce, 
and  living  chiefly  upon  herrings.  However, 
there  are  none  of  them  very  voracious ;  and, 
if  compared  to  the  cachalot,  that  enormous 
tyrant  of  the  deep,  they  appear  harmless  and 
gentle.  The  history  of  the  rest,  therefore, 
may  be  comprised  under  that  of  the  Great 
Common  Greenland  Whale,  with  which  we 
are  best  acquainted. 

The  Great  Greenland  Whale  (see  Plate 
XI  v.  fig.  83.)  is  the  fish,  for  taking  which 
there  are  such  preparations  made  in  differ- 
ent parts  of  Europe.  It  is  a  large  heavy 
animal,  and  the  head  alone  makes  a  third 
of  its  bulk.  It  is  usually  found  from  sixty 
to  seventy  feet  long.  The  fins  on  each 
side  are  from  ^ve  to  eight  feet,  composed  of 
bones  and  muscles,  and  sufficiently  strong  to 
give  the  great  mass  of  body  which  they  move, 
speed  and  activity.  The  tail,  which  lies  flat 
on  the  water,  is  about  twenty-four  feet  broad ; 
and,  when  the  fish  lies  on  one  side,  its  blows 
are  tremendous.  The  skin  is  smooth  and 
black,  and,  in  some  places,  marbled  with 
white  and  yellow  ;  which,  running  over  the 
surface,  has  a  very  beautiful  effect  This 
marbling  is  particularly  observable  in  the  fins 
and  the  tail.  In  the  figures  which  are  thus 
drawn  by  nature,  fancy  often  forms  the  pictures 
of  trees,  landscapes,  and  houses.  In  the  tail 
of  one  that  was  thus  marbled,  Ray  tells  us, 
that  the  number  1S3  was  figured  very  evenly 
and  exact,  as  if  done  with  a  pencil. 

The  whale  makes  use  only  of  the  tail  to 
advance  itself  forward  in  the  water.  •This 
serves  as  a  great  oar  to  push  its  mass  along  ; 
and  it  is  surprising  to  see  with  what  force  and 
celerity  its  enormous  bulk  cuts  through  the 
ocean.  The  fios  are  only  made  use  of  for  turn- 
ing in  the  water,  and  giving  a  direction  to 
the  velocity  impressed  by  the  tail.  The  fe- 
male  also  makes  use  of  them  when  pursued, 
to  bear  off  her  young,  clapping  them  on  her 
back,  and  supporting  them  by  the  fins  on  each 
side  ifrom  falluig. 

The  outward  or  scarf  skin  of  the  whale  is  no 
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thicker  than  parchment;  but  this  removed , 
the  real  skin  appears,  of  about  an  inch  thick, 
and  covering  the  fat  or  blubber  that  lies  be- 
neath ;  this  is  from  eight  to  twelve  inches  in 
thickness;  and  is,  when  the  fish  is  in  health, 
of  a  beautiful  yellow.  The  muscles  lie  be- 
neath ;  and  these,  like  the  flesh  of  quadru- 
peds, are  very  red  and  tough. 

The  cleft  of  the  mouth  is  above  twenty  feet 
long,  which  is  near  one-third  of  the  animal's 
wholis  length  ;  and  the  upper  jaw  is  furnished 
with  barbs,  that  lie  like  the  pipes  of  an  or- 
gan, the  greatest  in  the  middle,  and  the  small- 
est to  the  sides.  These  compose  the  whale- 
bone ;  the  longest  spars  of  which  are  found  to 
be  not  less  than  eighteen  feet;  the  shortest, 
being  of  no  value,  are  thrown  away.  The 
tongue  is  almost  immovably  fixed  to  die  lower 
jaw,  seeming  one  ereat  lump  of  fat;  and,  in 
fact,  it  fills  several  hogsheads  with  blubber. 
The  eyes  are  not  larger  than  those  of  an  ox  ; 
and  when  the  crystalline  humour  is  dried,  it 
does  not  appear  larger  than  a  pea.  They  are 
placed  towards  the  back  of  the  head,  being 
the  most  convenient  situation  for  enabling 
them  to  see  both  before  and  behind ;  as  also 
to  see  over  them,  where  their  food  is  princi- 
pally found.  They  are  guarded  by  eye-lids 
and  eye-lashes,  as  in  quadrupeds ;  and  they 
seem  to  be  very  sharp  sigh  ted. 

Nor  is  their  sense  of  hearing  in  less  perfec- 
tion ;  for  they  are  warned  at  great  distances, 
of  any  danger  preparing  against  them.  It 
would  seem  as  if  nature  had  designedly  fiven 
them  these  advantages,  as  they  multiply  little, 
in  order  to  continue  their  kind.  It  is  true, 
indeed,  that  the  external  organ  of  hearing  is 
not  perceptible,  for  this  might  only  embarrass 
them  in  their  natural  element :  but  as  soon  as 
the  thin  scarf-skin  above  mentioned  is  re- 
moved, a  black  spot  is  discovered  behind  the 
eye,  and  under  that  is  the  auditory  canal, 
that  leads  to  a  regular  apparatus  for  hearing^. 
In  short,  the  animal  hears  the  smallest  sounds 
at  very  great  distances,  and  at  all  times,  ex. 
cept  when  it  is  spouting  water  ;  which  is  the 
time  that  the  fishers  approach  to  strike  it 

These  spout  holes  or  nostrils,  in  all  the  ce- 
taceous tribe,  have  been  already  described :  in 
this  whale  there  are  two,  one  on  each  side  the 
head  before  the  eyes,  and  crooked,  somewhat 
like  the  holes  on  the  belly  of  a  violin.  From 
these  holes  this  animal  blows  the  water  very 
fiercely,  and  with  such  a  noise,  that  it  roars 
like  a  hollow  wind,  and  may  be  heard  at  three 
miles  distance.  When  wounded,  it  then 
blows  more  fiercely  than  ever,  so  that  it 
sounds  like  the  roaring  of  the  sea  in  a  great 
storm. 

We  have  already  observed,  that  the  sub- 
stance called  whale-bone,  is  taken  from  the 
upper  jaw  of  the  animal,  and  is  ^ery  difierent 


from  the  real  bones  of  the  whale.  The  real 
bones  are  hard,  like  those  of  ^reat  land  ani- 
mals, are  very  porous,  and  filled  with  mar. 
row.  Two  great  strong  bones  sustain  the  upper 
lip,  lying  against  each  other  in  the  shape  of  a 
half  moon  :  some  of  these  are  twenty-feet 
long ;  they  are  seen  in  several  gardens  set 
up  against  each  other,  and  are  usually  mista- 
ken for  the  ribs  of  this  animal. 

Such  is  the  general  conformation  and  figure 
of  this  great  inhabitant  of  the  deep,  the  pre- 
cise anatomy  of  which  has  not  been  yet  as- 
certained. In  those  places  where  they  are 
caught  in  greatest  abundance,  the  sailors  are 
not  very  curious  as  to  the  structure  of  the  vis- 
cera ;  and  few  anatomists  care  to  undertake  a 
task  where  the  operator,  instead  of  separating 
with  a  lancet,  must  cut  his  way  with  an  axe. 
It  is  as  yet  doubted,  therefore,  whether  the 
whale,  that  in  most  points  internally  resem- 
bles a  quadruped,  may  not  have  one  great 
bowel  fitted  entirely  for  the  reception  of  air, 
to  supply  it,  when  constrained  to  keep  longer 
than  usual  at  the  bottom.  The  sailors  uni- 
versally affirm  that  it  has ;  and  philosophers 
have  nothing  but  the  analogy  of  its  parts  to 
oppose  to  their  general  assertions. 

As  these  animals  resemble  quadrupeds  in 
conformation,  so  they  bear  a  strong  resem- 
blance in  some  of  their  appetites  and  man- 
ners. The  female  joins  with  the  male,  as  is 
asserted,  more  htanano^  and  once  in  two  years 
feels  the  accesses  of  desire. 

Their  fidelity  to  each  other  exceeds  what- 
ever we  are  told  of  even  the  constancy  of 
birds.  Some  fishers,  as  Anderson  informs  us, 
having  struck  one  of  two  whales,  a  male  and 
a  female,  that  were  in  company  together,  the 
wounded  fish  made  a  long  and  terrible  resist- 
ance :  it  struck  down  a  boat  with  three  men 
in  it,  with  a  single  blow  of  the  tail,  by  which 
all  went  to  the  bottom.  The  other  stiii  at- 
tended its  companion,  and  lent  it  every  assist- 
ance ;  till,  at  last,  the  fish  that  was  struck 
sunk  under  the  number  of  its  wounds ;  while 
its  faithful  associate,  disdaining  to  survive 
the  loss,  with  great  bellowing  stretched  itself 
upon  the  dead  fish,  and  shared  its  fate. 

The  whale  goes  with  young  nine  or  ten 
months,  and  is  then  fatter  than  usual,  partica. 
larly  when  near  the  time  of  bringing  forth. 
It  is  said  that  the  embryo,  when  first  percep- 
tible, is  about  seventeen  inches  long,  and 
white ;  but  the  cub,  when  excluded,  is  black, 
and  about  ten  feet  long.  She  generally  pro- 
duces one  young  one,  and  never  above  two. 
When  she  suckles  her  young,  she  throws  her- 
self on  one  side  on  the  surface  of  the  sea,  and 
the  young  one  attaches  itself  to  the  teat  The 
breasts  are  two,  generally  hid  within  the  bel- 
ly ;  but  she  can  produce  them  at  pleasure,  bo 
as  to  stand  forward  a  foot  and  a  half,  or  two 
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feet ;  and  the  teats  are  like  those  of  a  cow. 
In  8ome»  the  breasts  are  white;  in  others 
speckled ;  in  ali>  filled  with  a  large  quantity 
of  milk,  resembling  that  of  laud  animals. 

Nothing  can  exceed  the  tenderness  of  the 
female  for  her  offspring ;  she  carries  it  with 
her  wherever  she  goes,  and,  when  hardest 
poTsuedy  keeps  it  supported  between  her  fins. 
Even  when  wounded,  she  still  clasps  her 
young  one ;  and  when  she  plunges  to  avoid 
danger,  takes  it  to  the  bottom  ;  but  rises  sooner 
than  .usual,  to  give  it  breath  again. 

The  young  ones  continue  at  the  breast  for 
a  year ;  during  which  time  they  are  called  by 
the  sailors,  short^heads.  They  are  then  ex- 
tremely fat,  and  yield  above  fifty  barrels  of 
blubber.  The  mother,  at  the  same  time,  is 
equally  lean  and  emaciated.  At  the  age  of 
two  years  they  are  called  ttunts,  as  they  do 
not  tbrive  much  immediately  after  quitting 
the  breast ;  they  then  scarcely  yield  above 
twenty,  or  twenty- four,  barrels  of  blubber: 
from  that  forward,  they  are  called  tkuWfith^ 
and  their  age  is  wholly  unknown. 

Every  species  of  whalo   propagates  only 
with  those  of  its  own  kind,  and  does  not  at  all 
mingle  with  the  rest ;  however  they  are  ge- 
nerally seen  in  shoals,  of  different  kinds  toge- 
tber,  and  make   their  migrations  in   large 
companies,  from  one  ocean  to  another.     They 
are  a  gregarious  animal,  which  implies  their 
want  of  mutual  defence  against  the  invasions 
of  smaller,  but   more  powerful,  fishes.     It 
seems   astonishing,  therefore,  how  a  shoal  of 
these  enormous  animals  find  subsistence  toge- 
ther,  when  it  would  seem  that  the  supplying 
even  one  with   food  would   require   greater 
plenty  than  the  ocean  could  furnish.     To  in- 
crease our  wonder,  we  not  only  see  them  herd- 
ing tc^alber,  but  usually  find  them  fatter  than 
any  other  animals  of  whatsoever  element.  We 
likewise  know  that  they  cannot  swallow  large 
fishes,  as  their  throat  is  so  narrow,  that  an 
animal  larger  than  a  herring  could  not  enter. 
How  then  do  they  subsist  and  grow  so  fat  ?— • 
A  small  insect,  which  is  seen  floating  in  those 
seas,  and  which  Linnseus  terms  the  Medusa, 
is  sufficient  for  this  supply.     These  insects  are 
black,  and  of  the  size  of  a  small  bean,  and  are 
sometimes  seen  floating  in  clusters  on  the  sur- 
face of  the  water.     They  are  of  a  round  form, 
like  snails  in  a  box,  but  they  have  wings, 
which  are  so  tender,  that  it  is  scarcely  possi- 
ble to  touch  them  without  breaking.     These 
serve  rather  for  swimming  than  flying  ;  and 
the  little  animal  is  called  by  the  Icelanders, 
the  Walfishoas,  which  signifies  the  whale's 
provender.     They  have  the  taste  of  raw  mus- 
sels,   and   have   the   smell  of  burnt  sugar. 
These  are  the  food  of  the  whale,  which  it  is 
seen  to  draw  up  in  great  numbers  with  ita 
huge  jaws,  and  to  bruise  between  its  barbs, 


which  are  always  found  with  several  of  these 
sticking  among  them. 

This  is  the  simple  food  of  the  great  Green- 
land  whale  ;  it  pursues  no  other  animal,  leads 
an  inoffensive  life  in  its  element,  and  is  harm, 
less  in  proportion  to  its  strengtli  to  do  mis- 
chief.^    There  seems  too  an  analogy  between 

'  "  Among  the  cetactfous  tribes,"  says  the  Edhiburgb 
Cabinet  Library,  vol.  I.  on  the  Polar  Regions,  **  the 
chief  place  is  due  to  the  vrhale,  of  all  animals  '  mightiest 
that  swim  the  ocean  stream.'     Enormous  as  his  bulk 
is,  rumour  and  the  love  of  the  marvellous  have  repre- 
sented it  as  being  at  one  time  much  greater,  and  the 
existing  race  as  only  the  degenerate  remnant  of  might- 
ier ancestors.     Mr  Scoresby,  however,  by  collecting  va- 
rious good  authorities,  has  proved  that  sixty  feet  was 
always  nearly  the  utmost  length  of  the  mysHeettu,  or 
great  Greenland  whale.     Of  three  hundred  and  twenty, 
two  individuals,  in  the  capture  iiS  which  that  genUeman 
was  concerned,  none  occurred  of  a  length  exceeding 
fifty-eight  feet;  and  he  gives  no  credence  to  any  rumour 
of  a  specimen  which  exceeded  seventy  feet.     Even  sixty 
feet  implies  a  weight  of  seventy  tons,  being  nearly  that  of 
three  hundred  iat  oxen.    Of  this  vast  mass,  the  oil  of  a 
rich  whale  romposes  al>out  thirty  tons,  and  when,  as 
was  the  case  some  years  ago,  that  article  brought  £55  or 
£50  per  ton,  we  may  form  some  idea  of  the  great  value 
of  the  capture;  the  bones  of  the  head,  fins,  and  tail, 
weigh  eight  or  ten ;  the  carcass,  thirty  or  thirty-two 
tons.     The  oleaginous  substance,  or  blubber,  the  most 
valuable  part  of  the  animal,  forms  a  complete  wrepper 
round  the  whole  body,  of  the  thickness  of  from  eight  to 
twenty  inches.     The  head  is  disproportlonally  large, 
forming  about  a  third  of  the  entire  bulk.     The  basis 
consists  of  the  crown.bone,  from  each  side  of  which  dee. 
cend  those  immense  jaw-bones  which  are  sometimes 
presented    to    oar    wondering    eyes,   and  which  the 
whalen  place  on  deck  as  trophies  of  their  success,  and 
in  order  that  the  fine  oil  contained  in  them  may  oo» 
from  their  lower  extremities.     These  jaw-bones  are 
from  sixteen  io  twenty  feet  fn  length,  and  extend  along 
the  mouth  in  a  curved  line,  till  they  meet  and  form  a 
species  of  crescent.    The  lips,  nearly  twenty  feet  long, 
display,  when  open,  a  cavity  capable  of  receiving  a  ship's 
jo]Iy.boat  with  iier  crew.     Tlie  wiiale  has  no  extenial 
ear  ;  but  when  the  skin  is  removed,  a  small  aperture  is 
discerned  for  the  admission  of  sound.    Tliis  sense  ac 
cordingly  is  very  imperfect;  yet  the  animal,  by  a  quirJc 
perception  of  all  movements  made  on  the  water,  disco- 
vers danger  at  a  great  distance.     The  eyes  are  propor- 
tionally small,  though  the  sense  of  seeing  is  acute ;  more 
so,  however,  through  clear  water  than  through  an  aerial 
medium.     But  the  most  unique  feature  In  the  struetiuis 
of  this  animal  consists  in  the  tpitneUt  or  blow-holes 
placed  nearly  on  the  rrown  of  the  head.     These  have 
been  compared  to  naturel  jeU  tteau  throwing  up  water 
to  the  height  of  forty  or  fifty  feet ;  but  the  more  careful 
scrutiny  of  Mr  Scoresby  ascertained  that  they  emit  only 
a  moist  vapour,  and  are  neither  more  nor  less  than  huge 
nostrils.     When,  however,  this  vehement  breathing  or 
blowing  is  performed  under  the  surface,  a  considerable 
quantity  of  water  is  thrown  up  Into  the  air.     The  sound 
thus  occasioned  is  the  only  thing  like  a  voire  emitted 
by  the  animal,  and,  in  the  case  of  a  violent  respiration, 
it  resembles  the  discharge  of  a  cannon. 

**  The  tail  is  the  most  active  limb  of  this  mighty  ani- 
mal, and  the  chief  instrument  of  his  motion.  It  does 
not  rise  vertically  like  that  of  most  fishes,  being  flat 
and  horisootal,  only  four  or  five  feet  long,  but  more 
than  twenty  feet  broad.  It  ooniists  of  two  beds  of 
muscles  connected  with  an  extensive  layer  surround- 
ing the  body,  and   enclosed   by  a  thin   corering  of 
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its  manners  and  those  of  the  elephant  They 
are  both  the  strongest  and  the  largest  animals 
in  their  respective  elements ;  neither  offer  in- 
jury, but  are  terrible  when  provoked  to  resent- 

blubber.  Its*  power  is  tremendous.  A  single  stroke 
throws  a  large  boat  with  all  its  crew  into  tlie  air. 
Sometimes  tbe  wliale  places  himself  in  a  perpendicolar 
position  with  the  head  downwards,  and,  rearing  his 
tail  on  high,  beats  the  water  with  awful  violence. 
On  these  occasions  the  sea  foams,  and  vapours  darken 
the  air,  the  lashing  is  heard  seversl  miles  off,  like 
the  roar  of  a  distant  tempest.  Sometimes  he  mskes 
an  immense  spring,  and  rears  his  whole  body  above 
the  waves,  to  the  admiration  of  the  experienced  whaler, 
but  to  the  terror  of  those  who  see  for  the  first  time  this 
astonishing  spectacle.  Other  motions,  equally  expres- 
sive of  his  boundless  strength,  attract  the  attention  of 
the  navigator  at  the  distance  of  miles.'' 

There  are  various  kinds  of  whales.  That  already 
described  is  the  mystlcetus,  or  the  right  whale,  as  he 
is  called  by  British  sailors,  on  account  of  his  superior 
quantity  of  blubber  having  pointed  him  out  as  the 
most  proper  subject  lor  tlM  fishery.  The  msror  back 
{Balmna  phynlU)  is  larger,  more  formidable,  but  has 
much  less  oil,  and  Is  never  attacked,  unless  by  mis- 
lake.  Ths  cachaioi  or  spermaceti  whales,  which  chiefly 
abound  in  the  Southern  Polar  ocean,  are  gregarious; 
that  is  to  say,  they  vsually  appear  in  large  herds. 
Their  oil  Is  small  in  quantity,  but  is  much  esteemed. 
The  narwal  is  seldom  above  sixteen  feet  in  length,  and 
has  a  tusk  projecting  above  its  upper  jaw,  firom  which 
the  sailors  call  him  the  sea  unicorn. 

When  we  consider  the  enormous  bulk  of  the  most 
of  cetaceous  snimals,  we  shall  be  surprised  at  the  ra- 
pidity of  motion  which  is  a  general  character  of  the 
tribe.  It  has  been  computed  that  some  of  them  are 
capable  of  rushing  through  thirty.three  feet  In  a  se- 
cond of  time,  and  that,  supposing  them  to  proceed 
with  an  uniform  and  uninterrupted  motion,  twenty- 
three  days  would  be  sufficient  for  enabling  them  to 
circumnavigate  the  glob^.  Though  the  mouth  of  the 
whale  is  so  large,  that,  in  some  individuals,  several 
men  have  been  able  to  stand  upright  in  the  inside  of  it, 
the  throat  is  in  general  so  very  narrow  as  to  admit  of 
only  a  small  object  passing.  Some  kinds  are  fiimished 
with  teeth;  but  the  bslsenB,  instead  of  those  organs, 
have  a  curious  apparatus,  from  which  the  well-known 
substance  called  whalebone  is  derived.  According  to 
the  description  given  by  Baron  Cuvler,  "the  maxiU 
lary  (cheek)  bones  in  this  tribe,  form  on  their  inferior 
surface  two  inclined  planes,  which  give  to  the  palate  the 
appearance  of  the  roof  of  a  house  reversed,  and  their 
two  surfaces  are  concave.  To  these  are  attached  a 
series  of  lamlnss  (thin  plates)  parallel  to  each  other, 
and  having  a  transverse  direction  with  regard  to  the 
axis  of  the  body.  Several  hundred  laminas  may  be 
counted  on  each  side,  and  in  the  Greenland  whale 
they  often  exceed  ten  feet  in  length.  The  laminsB 
present  on  their  internal  sides  layers  of  homy  fibres, 
growing  from  the  horny  plates,  but  less  fine,  and  which 
form  a  fringe  or  loose  border  hanging  down  upon  and 
investing  the  whole  bulk  of  the  tongue.  The  use  of 
this  apparatus  seems  to  be  to  retain,  as  with  a  net, 
those  small  animals  which  the  whales  seise  and  swal- 
low for  food. 

Against  these  mighty  animals  man  wages  a  war  so  ex- 
terminating ss  to  have  driven  them  from  their  ancient 
haunts  to  seek  for  safety  in  the  more  inaccessible 
parts  of  the  ocean ;  hither,  however,  they  are  followed 
and  killed,  in  order  to  obtain  the  immense  quantity  of 
oil  which  they  yield,  and  of  which  we  are  now  to 
ipeak.  Fat,  or  oil,  which  Is  lighter  than  water.  Is  sbun- 
dantly  supplied  to  fishes,  in  order  to  counteract  their 


ment.  The  fin-fish  indeed,  in  some  measure, 
differs  from  the  great  whale  in  this  particular, 
as  it  subsists  chiefly  upon  herrings,  great 
shoals  of  which  it  is  often  seen  driving  before 

tendency  to  sink  in  this  fluid.  The  sdid  parts  of 
their  bodies,  as  indeed  of  all  other  animals,  l>eing 
heavier  than  water,  it  is  evident,  that,  unless  pro- 
vided with  a  sufficient  supply  of  some  substance  lighter 
than  water,  it  would  have  rsqured  a  constant  eflbrt, 
on  their  parts,  to  keep  themselves  at  any  given  level. 
Now,  the  quantity  of  fat  with  which  fishes  are  in  ge- 
neral furnished,  being  very  nearly  in  the  same  pro- 
portion to  the  solid  parts  as  to  bring  their  body,  collec- 
tively taken,  to  about  the  same  specific  gravity  as  that 
of  the  water  which  they  inhabit,  supersedes  in  them 
the  necessity  of  making  any  eflbrts  except  for  the  pur. 
pose  of  changing  their  position.  We  all  know  of  how 
oleaginous  a  nature  is  the  flesh  of  many  fishes  com- 
monly brought  to  table,  as  the  salmon  and  the  eel; 
and  in  the  internal  parts  of  fishes  In  general  the  quan- 
tity of  &t  is  still  more  remarkable.  The  gall  of  fishes 
is  little  else  than  a  kind  of  oil,  and  it  is  well  known 
what  large  quantities  of  this  may  be  got  from  tin 
livers  of  the  cod,  ling,  and  others  in  every-day  use. 

Now,  it  is  lor  the  same  purpose  of  diminishing  their 
specific  gravity  that  the  cetaceous  tribes  are  fttniished, 
like  fishes,  with  a  prodigious  quantity  of  ftX ;  for  it 
must  be  remembered  that  they  require  not  merely  to 
be  kept  at  any  given'  level  below  the  water,  bi|t  to  be 
raised  again  to  the  sur&ce,  as  often  as  they  have  dived 
below  it.     This  ie  the  main  use  of  the  enormous  quan- 
tity  of  oil  which   Is  found  in  these  animals,  situated 
for  the  most  part  in  what   is  called   the  blubber   im- 
mediately  under   the   skin — as   the    substance   called 
lard  is  under  that   of  the   hog — and   constituting   the 
train-oil  of  commerce.     But  besides  this  mass  of  sub- 
cutaneous  fat  many  cetaceous  animals,  as  the  bottle- 
noeed  or  spermaceti  whale  {PkfteUr  macrveepkahut\ 
have  a  second  collection  of  a  similar  substance,  except 
tliat  it  is  of  a  purer  quality  and  firmer  consistence,  in 
a  large  reservoir  at  the  top  of  the  head,  near  the  part 
where    the    pulmonary  spiracles  open.      This    is    the 
substance  known  In  the  shops  by  the  name  of  sperma- 
ceti ;  and  as  the  oil  of  tlie  blubber  serves  to  render 
the    body  collectively  lighter  than  the  water   which 
these    animals   Inhabit,   so    the    spermaceti  serves  to 
render  the  top  of  the  head  the  most  buoyant  part   of 
the  body,  so  that  it  is  kept  above  the  surface  without 
any    exertion.      The   quantity    of   train-oil  procnred 
from    the    great    northern   whale   amounts  frequently 
to  one-twelfth  of  the  weight  of  its  enormous  carcase  ; 
the  tongue  alone,  which  is  said  to  be  "  shout  the  sl^e 
of  a  great  festher-bed,"  often  yielding  five  or  six  bar. 
rels;    and    when  we  are  infi»ined  that  the  cavity  In 
the  skull  of  the    bottle-nosed    whale,    appropriated   to 
the  reception  of  the  spermaceti.   Is  often  sixteen   or 
eighteen  feet  long,  and  of  a  proportionate  breadth,  we 
may  form  some  idea  of  the  quantity  of  this  substance 
which  it  contains.     Such,  then,  is  the  source  of  the 
oil  for  which  men  endure  such  privations^  and  Wave 
such  dangers,  and   have  done   so  from  very  ancieiit 
tiroes;  for  the  whale-fisheiy  is  of  long  standing.      AU 
tliough  the  Norwegians  probably  captured  the  whale  be. 
fore  any  other  Eun^ean  nation  engaged  in  so  perilous 
an  undertaking,  the  Biscayans  were  the  first  to  prose. 
cute  it  as  a  regular  commercial  pursuit.     Thej  carried 
it  on  with  great  vigour  and  success  in  the  tweOth,  thir- 
teenth, and  fourteenth  centuries.     In  1261,  we   find 
from  the  work  of  Noel,  **  Sur  1' Antiquity  de  la  Peche 
de  la  Baleine,"  that  a  tithe  was  laid  upon  the  tongues  of 
whales  imported  into  Bayonne,  they  iMing  then  a  highly 
esteemed  species  of  food.     In  1S38,  Edward  IIU  raUn- 
quished  to  Peter  de  Puyanne  a  duty  of  £6  sterilng  each 
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it.  Yet  even  the  swallow  of  this  fish  is  not 
very  large,  if  compared  to  the  cachalot  tribe  ; 
and  its  ravages  are  but  sports  in  comparison. 
The  stomach  and  intestines  of  all  these  ani- 
mals, when  opened,  seldom  have  any  thing  in 
them,  except  a  soft  unctaous  substance  of  a 
orownish  colour ;  and  their  excrements  are  of 
a  shining  red. 

As  the  whale  is  an  inoffensive  animal,  it  ifl 
not  to  be  wondered  that  it  has  many  enemies 
willing  to  take  advantage  of  its  disposition, 
and  inaptitude  for  combat  There  is  a  small 
animal,  of  the  shell-fish  kind,  called  the 
WKaie-Iouse,  that  sticks  to  its  body,  as  we  see 
shells  sticking  to  the  foul  bottom  of  a  ship. 
This  insinuates  itself  chiefly  under  the  fins  ; 
and  whatever  efiforts  the  great  animal  makes, 
it  still  keeps  its  hold,  and  lives  upon  the  fat, 
which  it  is  provided  with  instruments  to  ar- 
rive at. 

The  sword-fish, however, is  the  whale's  roost 
terrible  enemy.  ''  At  the  sight  of  this  little 
animal,'*  says  Anderson,  **  the  whale  seems 
agitated  in  an  extraordinary  manner ;  leaping 
from  the  water  as  if  with  affright :  wherever 
it  appears,  the  whale  perceives  it  at  a  distance, 
and  flies  from  it  in  the  opposite  direction.  I 
have  been  myself,"  continues  he,  '*  a  spectator 

whale,  laid  on  those  brought  into  the  port  of  Biarrits,  to 
indemnify  him  for  the  extraordinary  expenses  he  had 
incurred  in  fitting  out  a  fleet  for  the  service  of  his  ma- 
jeetjT.  The  Biscayans,  however,  soon  gave  up  the  whale- 
fishing,  from  the  want  of  fish,  which  ceased  to  come 
southward,  no  longer  leaving  the  icy  seas.  The  vo3rages 
of  the  Dutcli^  and  English  to  the  Northern  ocean,  in 
order  to  discover  a  passage  tlu^ugh  it  to  India,  though 
they  failed  in  their  primary  object,  laid  open  the  remote 
haunts  of  the  whale.  The  Muscovy  company  now  ob- 
tained a  royal  charter,  prohibiting  all  vessels  but  theirs 
from  fishing  in  the  seas  round  Spitsbergen,  under  pre- 
tence  that  it  was  discovered  by  Sir  Hugh  Willoughby. 
The  fact,  however,  was,  that  Barentz  discovered  it  in 
1596;  and  the  company,  after  several  severe  and  bloody 
encounters,  soon  found  themselves  beaten  from  the 
ground  by  the  Dutch,  who  being  left  quietly  and  undis- 
turbed to  prosecute  the  fishery,  soon  acquired  a  decided 
guperiority  over  other  nations,  and  towards  the  year  1680 
employea  in  it  about  two  hundred  and  sixty  ships  and 
fourteen  thousand  sailors.  The  Muscovy  company  was 
soon  succeeded  by  another  association  no  less  fortunate. 
In  1725,  the  South  sea  company  embarked  largely  in 
the  trade,  and  prosecuted  it  for  eight  years,  when,  having 
lost  a  large  sum,  they  gave  it  up.  The  legislature  now 
resdved  to  support  the  trade  :  in  1732,  a  bounty  of  SOs. 
a  ton  was  granted  to  ships  engaged  in  it.  In  1749, 
this  was  raised  to  iOs.,  when,  observes  Mr  Macculloch, 
as  many  ships  were  fitted  out  for  catching  the  bounty  as 
for  catching  fish.  In  1777,  this  bounty  was  reduced  to 
30s.;  the  consequence  of  which  was,  that  during  the  next 
five  years  the  number  of  ships  employed  in  the  trade  was 
reduced  from  one  hundred  and  five  to  thirty-nine  I  In 
1781,  the  bounty  was  raised  again  to  its  old  level ;  and 
ao  inducement  being  thus  held  out  for  making  money  in 
an  easy  but  factitious  way,  the  trade  was  soon  restored 
to  its  apparent  prosperous  state.  The  American  war 
now  impeded  thefisherie»,  and  in  1787, 1792,  and  1795, 
tlie  bounty  was  again  decreased ;  in  1824,  it  ceased  al- 


of  their  terrible  encounter.  The  whale  hai 
no  instrument  of  defence  except  the  tail ;  with 
that  it  endeavours  to  strike  the  enemy  ;  and  a 
single  blow  taking  place,  would  effectually 
destroy  its  adversary  :  but  the  sword-fish  is  as 
active  as  the  other  is  strong,  and  easily  avoids 
the  stroke ;  then  bounding  into  the  air,  it  fieills 
upon  its  great  subjacent  enemy,  and  endea- 
vours not  to  pierce  with  its  pointed  beak ,  but 
to  cut  it  with  its  toothed  edges.  The  sea  all 
about  is  seen  dyed  with  blood,  proceeding 
from  the  wounds  of  the  whale ;  while  the  enor- 
mous animal  vainly  endeavours  to  reach  its 
invader,  and  strikes  with  its  tail  against  the 
surface  of  the  water,  making  a  report  at  each 
blow  louder  than  the  noise  of  a  cannon. 

There  is  still  another  and  more  powerful 
enemy,  called  by  the  fishermen  of  New-Eng- 
land, the  EiUer,  This  is  itself  a  cetaceous 
animal,  armed  with  strong  and  powerful  teeth. 
A  number  of  these  are  said  to  surround  the 
whale,  in  the  same  manner  as  dogs  get  round 
a  bull.  Some,  attack  it  with  their  teeth  be- 
hind  ;  others  attempt  it  before,  imtil  at  last 
the  great  animal  is  torn  down,  and  its  tone^ue 
is  said  to  be  the  only  part  they  devour  when 
they  have  made  it  their  prey.  They  are  said 
to  be  of  such  great  strength,  that  one  of  them 
alone  was  known  to  stop  a  dead  whale  that 
several  boats  were  towing  along,  and  drag  it 
from  among  them  to  the  bottom. 

But  of  all  the  enemies  of  these  enormous 
fishes,  man  is  the  greatest :  he  alone  destroys 
more  in  a  year  than  the  rest  in  an  age,  and 
actually  has  thinned  their  numbers  in  that 
mirt  of  the  world  where  they  are  chiefly  sought 
The  great  resort  of  these  animals  was  found 
to  be  on  the  inhospitable  shores  of  Spitzber- 
gen  ;  where  the  distance  of  the  voyage,  the 
coldness  of  the  climate,  the  terrors  of  the  icy 
sea,  and,  still  more,  their  own  formidable  bulk, 
might  have  been  expected  to  protect  them  from 
human  injury-  But  all  these  were  but  slight 
barriers  against  man's  arts,  his  courage,  and 
his  necessities.  The  European  ships,  soon 
after  the  improvement  of  navigation,  found 
the  way  into  those  seas  ;  and  as  early  as  the 
beginning  of  the  fourteenth  century,  the  Bis- 
cayneers  were  in  possession  of  a  very  consid- 
erable trade  to  the  coast  of  Greenland.  The 
Dutch  and  the  English  followed  them  thither, 
and  soon  took  that  branch  of  commerce  out  of 
their  hands.  The  English  commenced  the 
business  about  the  beginning  of  the  seventeenth 
century  ;  and  the  town  of  Hull  had  the  honour 
of  first  attempting  that  profitable  branch  of 
trade.  But,  at  present,  it  seems  upon  the  de- 
cline, as  the  quantity  of  fish  is  so  greatly  re- 
duced, by  the  constant  capture  for  such  a  vast 
length  of  time.  It  is  now  said  that  the  fishers, 
from  a  defect  of  whales,  apply  themselves  to 
the  seal-fishery ;  yet«  as  these  animals  are  ex- 
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tremely  timorous,  they  will  soon  be  induced 
to  quit  those  shores,  where  they  meet  such 
frequent  disturbance  and  danger.  The  poor 
natives  of  Greenland  themselves,  who  used  to 
feed  upon  the  whale,  are  diminishing,  in  pro- 
portion as  their  sustenance  is  removed  ;  and  it 
is  probable  that  the  revolution  of  a  few  years 
will  see  that  extensive  coast  totally  deserted 
by  its  inhabitants,  as  it  is  already  nearly  de- 
serted  by  the  whales.  The  art  of  taking 
whales,  like  most  others,  is  much  improved 
by  time,  and  differs  in  many  respects  from 
that  practised  by  the  Biscay neers,  when  they 
first  frequented  the  icy  sea.  But  as  the  des- 
cription  of  their  method  is  the  least  compli- 
cated, and  consequently  the  easiest  understood, 
it  will  be  best  suited  to  our  purpose.' 

^  The  whale  (says  Scoresby,  who  has  written  from 
long  personal  observation  on  the  subject)  which  is  a 
mammiferous  animal,  and  closelyallled,  in  its  anatomical 
structure,  to  the  class  of  quadrupedii,  affords  in  the 
modification  of  the  parts  and  principles  of  tend  animals, 
for  applying  them  to  a  tribe  inhabiting  the  sea,  a  great 
number  of  those  strlliiDg  displays  of  wisdom  and  power, 
the  very  contemplation  of  which  is  calculated  to  elevate, 
in  no  inconsiderable  degree,  our  conceptions  of  the  Great 
Supreme.  The  mysticetns  feeds  on  the  smallest  insects ; 
its  capacious  mouth,  with  the  vast  fringes  of  whalebone, 
which  is  a  most  admirable  filter,  enables  it  to  receive 
some  tons  of  water  at  a  mouthful,  and  to  separate  every 
substance  from  it,  of  the  size  of  a  pin's  head  and  up- 
wards. The  physalis  feeds  on  herrings,  maclcerel  and 
other  fishes  of  a  similar  kind ;  its  whalebone  therefore  is 
shorter,  stronger,  and  less  compact  than  that  of  the  mys- 
ticetus,  and  the  filter  formed  by  it  less  perfect. 

As  the  whale  must  rise  to  the  surface  of  the  sea  to 
breathe,  its  tall  is  placed  horizontally,  to  enable  it  to 
ascend  and  descend  more  quicidy  ;  and  its  nostrils,  or 
blowholes,  instead  of  being  placed  at  the  snout,  are  gen- 
erally on  the  most  elevated  part  of  the  head,  that  they 
may  be  readily  lifted  clear  of  the  water. 

When  the  whale  descends  to  the  depths  of  the  ocean, 
it  becomes  exposed  to  an  enormous  pressure  from  the 
superincumbent  water.  This  pressure  is  sufficient  to 
force  the  water  through  the  pores  of  the  hardest  wood ; 
yet  it  is  effectually  resisted  by  the  skin  of  the  whale, 
though  it  is  remarkably  soft  and  flexible.  To  exclude 
the  water  from  the  lungs,  which  would  occasion  sufibca- 
tion  if  admitted,  the  blow.holes  are  defended  by  the  pe- 
culiar valves  that  have  been  already  described. 

The  i^riety  discovered  in  the  structure  of  whales,  is 
by  no  means  one  of  the  least  interesting  parts  of  their 
physiology.  In  other  cUsses  of  animals,  whose  habits 
are  similar,  we  often  find  that  each  organ  is  the  same  as 
the  corresponding  one,  in  almost  all  the  species  of  the 
same  genus,  or  even  of  the  same  order;  excepting  when 
their  peculiar  habits,  or  necessities,  require  a  modifica- 
tion of  the  general  structure  or  principle.  But  in  whales, 
as  if  it  were  intended  not  only  to  exhibit  the  matchless 
wisdom  of  the  Creator,  but  to  show  that  his  resources 
are  unlimited,  the  structure  of  the  breathing  canals  is 
varied  in  the  difiisrent  genera  of  cetaceous  animals,  and 
a  number  of  contrivances,  alike  extraordinary,  equally 
beautiful,  and  equally  efficient,  are  adapted  for  perform- 
ing  the  same  of^ce. 

The  whale  seems  dull  of  hearing.  A  noise  in  the  air, 
such  as  that  produced  by  a  person  shouting,  is  not  noticed 
by  it,  though  at  the  distance  only  of  a  ship's  length  ;  but 
a  very  slight  splashing  in  the  water  iu  calm  weather  ex- 
cites its  attention  and  alarms  it. 


For  this  navigation,  the  Biscayneersy  in 
favourable  seasons,  fitted  out  thirty  ships,  of 
two  hundred  and  fifty  tons  each,  with  fifty 
choice  men  apiece,  and  a  few  boys.  These 
were  stored  with  six  months'  provision  ;  and 
each  ship  had  its  boats,  which  were  to  be 
serviceable  when  come  to  the  place  of  duty. 
When  arrived  at  the  part  where  the  whales 
are  expected  to  pass  to  the  southward,  they 
always  keep  their  sails  set,  and  a  sailor  is 
placed  at  the  mast-head,  to  give  information 
when  he  spies  a  whale.  As  soon  as  he  dis- 
covers one,  the  whole  crew  are  instantly  in 
employment :  they  fit  out  their  boats  and  row 
away  to  where  the  whale  was  seen.  The  bar- 
pooner,  who  is  to  strike  the  fish,  stands  at  die 
prow  of  the  boat,  with  a  harpoon  or  javelin  in 

Its  sense  of  seeing  is  acute ;  whales  are  observed  to 
discover  one  another  in  clear  water,  when  under  the 
surface,  at  an  amazing  distance.  When  at  the  sur&oe, 
however,  they  do  not  see  hr. 

They  have  no  voice  ;  but  in  breathing  or  blowing  they 
make  a  very  loud  noise.  The  vapour  they  discharge  is 
ejected  to  the  height, of  tome  yards,  and  appears  at  a 
distance  like  a  puff  dT  smoke.  When  the  animals  are 
wounded,  it  is  often  stained  with  blood ;  and,  on  the  ap- 
proach of  death,  jets  of  blood  are  sometimes  discharged 
alone.  They  blow  strongest,  densest,  and  loudest,  when 
'*  nmning."  When  in  a  state  of  alarm,  or  when  they 
first  appear  at  the  surface,  after  being  a  long  time  down, 
they  respire  or  blow  about  four  or  five  times  a  minute. 

The  whale  being  somewhat  lighter  than  the  medium 
in  which  it  swims,  can  remain  at  the  surface  of  the  sea, 
with  its  **  crown,"  in  wliich  the  btowholes  are  situated, 
and  a  considerable  extent  of  the  back,  above  water,  with- 
out  any  effort  or  motion.  To  descend,  however,  re- 
quires an  exertion.  The  propOTtion  of  the  whale  that 
appears  above  water,  when  alive,  or  when  recently  killed. 
Is  probably  not  a  twentieth  part  of  the  animal ;  but  within 
a  day  after  death,  when  the  process  of  putrefiaction  com- 
mences, the  whale  swells  to  an  enormous  else,  until  at 
least  a  third  of  the  carcass  appears  above  water,  and 
sometimes  the  body  is  burst  by  the  force  of  air  generated 
within. 

By  means  of  the  tail  principally,  the  whale  advaoces 
through  the  water.  The  greatest  velocity  is  produced 
by  powerful  strokes  against  the  water,  impressed  alter- 
nately upward  and  downward  ;  but  a  slower  motion,  it  is 
believed,  is  elegantly  producisd,  by  cutting  the  watet 
laterally,  and  obliquely,  downward,  in  a  manner  similar 
to  that  in  which  a  boat  is  forced  along,  with  a  single  oar, 
by  the  operation  of  skulling.  The  fins  are  generally 
stretched  out  in  a  horlsontal  position  :  their  chief  ap- 
plication seems  to  be  the  balancing  of  the  animal,  as  the 
moment  life  is  extinct,  it  always  tails  over  on  its  side,  or 
turns  upon  its  back.  They  appear  also  to  be  used  in 
bearing  off  their  young,  in  turning,  and  giving  a  direc- 
tion  to  the  velocity  produced  by  the  tail. 

Bulky  as  the  whale  is,  and  inactive,  or  indeed  dumsy 
as  it  appears  to  be,  one  might  imagine  that  all  its  rooCions 
would  be  sluggish,  and  its  greatest  exertions  productive 
of  but  little  celerity.  The  &ct,  however,  is  the  reverse. 
A  whale  extended  motionless  at  the  surface  of  th«  sea, 
can  sink  in  the  space  of  five  or  six  seconds,  or  leas,  be- 
yond the  reach  of  its  human  enemies.  Its  veloci^  along 
the  surface,  or  perpendicularly,  or  obliquely  downwaid, 
is  the  same.  I  have  observed  a  whale  descendinff  after 
I  had  harpooned  it,  to  the  depth  of  400  fathomSy  with 
the  average  velocity  of  seven  or  eight  miles  per  hour. 
The  usual  rate  at  which  whales  swim,  however,  avsa 
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his  hand  ^ve  or  six  feet  long, pointed  with  steel 
like  the  barb  of  an  arrow,  of  a  triangular 
shape.  As  this  person's  place  is  that  of  the 
greatest  dexterity,  so  also  it  is  of  the  greatest 

when  they  are  on  their  passage  from  one  situation  to 
another,  seldom  exceeds  four  miles  an  hour;  and  though, 
when  urged  bj  the  sight  of  an  enemy,  or  alarmed  by  the 
stroke  <tf  a  Ittrpoon,  their  extreme  Telocity  may  be  at 
the  rate  of  eight  or  nine  miles  an  hour,  yet  we  fbid  this 
speed  never  oantfanies  longer  than  for  a  few  minutes^ 
before  it  relaxes  to  almost  one  half ;  hence,  for  the  space 
of  a  few  minutes,  they  are  capshle  of  darting  through 
the  water  with  the  Teiocify  almost  of  the  fiwtest  ship 
under  sail^  and  of  ascending  with  such  ntpldity  as  to  leap 
entirely  out  of  the  water.  This  feat  they  sometimes 
perform  as  an  amusement  apparently,  to  the  high  ad- 
mirition  of  the  distant  spectators  :  but  to  the  no  small 
terror  of  the  inexperienced  fishers,  who,  even  under  such 
circumstances,  are  often  ordered  by  the  fooUhardy  har- 
pooner  to  **  pull  away  "  to  the  attack.  Sometimes  the 
wfasles  throw  themselTes  into  a  perpendicular  posture, 
with  their  heeds  downwards,  and  rearing  their  tail  on 
high  in  the  air,  beat  the  water  with  awfol  Tiolence.  In 
both  these  cases  the  sea  is  thrown  into  foam,  and  the  air 
lUled  with  vapoun  :  the  noise  in  calm  weather  is  heard 
to  a  great  diilMxse ;  and  the  concentric  waves,  produced 
by  the  concussions  on  the  water,  are  communicated 
abroad  to  a  considerable  extent  Sometimes  the  whale 
■hakes  its  tremendous  tail  in  the  air,  which,  cracking 
like  A  whip,  resounds  to  the  distance  of  two  or  three 
milec 

When  it  retires  from  the  surface,  it  first  lifts  its  head, 
then  plunging  it  under  water,  elevates  its  back,  like  the 
segment  <tf  a  sphere,  deliberately  rounds  it  away  towards 
the  extremity,  throws  its  tall  out  of  the  water,  and  then 
disappears. 

In  their  usual  oondoct^  whales  remain  at  the  suHkce 
to  breathe,  about  two  minutes,  seldom  longer ;  during 
which  time  they  '*  blow  "  eight  or  nine  times,  and  then 
descend  for  an  interval  usually  of  five  or  ten  minutes, 
but  sometimes,  when  feeding,  fifteen  or  twenty.  The 
depth  to  which  they  oommonly  descend  is  not  kno%ni, 
though,  from  the  eddy  occasionally  obosrved  on  the 
wsier,  St  is  evidently  at  times  only  trifling.  But  when 
stnielc,  the  quintiiy  of  line  they  sometimes  take  out  of 
the  boats,  in  a  perpendicular  descent,  afibrds  a  good 
measure  of  the  depui.  By  this  rule  they  have  been 
known  to  descend  to  the  depth  of  an  Euf^iah  mile,  and 
with  such  velocity,  tliat  instances  have  occurred,  in 
which  whales  have  been  drawn  up  by  the  line  attached, 
fhim  the  depth  of  700  or  SOO  fothoms,  and  have  been 
found  to  have  broken  their  jaw-bones,  and  sometimes 
crown  bone,  by  the  blow  struck  against  the  bottom. 
Some  penons  are  of  opinion  that  whales  can  remain 
under  a  field  of  ice,  or  at  the  bottom  of  the  sea  in  shallow 
water,  when  undisturlied,  for  many  hours  at  a  time. 
Wheles  are  seldom  found  sleeping,  yet  in  calm  weather, 
among  ice,  instsneee  oeoMionally  occur. 

The  food  of  the  whale  consists  of  various  species  of 
actinia,  clfones,  sepisB,  raedussB,  caneri,  and  helices,  or, 
at  least,  some  of  these  genera  are  alw^s  to  be  seen, 
wherever  any  tribe  of  whales  is  found  stationary  and 
feeding.  In  the  dead  animals,  however,  in  the  very 
few  instances  in  which  I  have  been  enabled  to  open  their 
stomachs,  squiltas  or  shrimps  were  the  only  substances 
discovered.  In  the  mouth  of  a  whsle  just  killed,  1  Mice 
foond  a  qusntity  ei  the  same  kind  of  insect. 

When  the  whale  feeds,  it  swims  with  considerable 
velocity  below  the  soriace  aS  the  sea,  with  its  jaws  widely 
extended.  A  stream  of  water  consequently  enters  its 
capaeiooB  mouth,  and  along  with  it  luge  quantities  of 
crater  insects  ;  the  water  escspes  sgain  at  the  sides ;  but 
the  food  is  entangled  and  sifted,  as  it  were,  by  the  whale-  1 
roL.  If 


danger:  the  whale  sometimes  overturns  the 
boat  with  a  blow  of  its  tail ;  or  drives  against 
it  with  fury.  In  general,  however,  the  ani- 
mal seems  to  sleep  on  the  surface  of  the  water : 

bone,  which,*  from  its  compact  arrangement,  and  the 
thick  internal  covering  of  hair,  does  not  allow  a  particle 
the  sise  of  the  smallest  grain  to  escape. 

There  does  not  seem  to  be  sufficient  dissimilarity  in 
the  form  and  appearance  of  the  mysUcete  found  in  the 
polar  seas,  to  entitle  them  to  a  division  into  other  spe. 
cies  ;  yet  such  is  the  difierence  observed  in  the  propor- 
tions of  these  snimals,  that  they  may  be  well  considered 
as  sub-species  or  varieties.  In  some  of  the  mysticete, 
the  head  measures  four-tenths  of  the  whole  length  of  the 
animal ;  in  others,  scarcely  three-tenths ;  in  some  the 
circumference  is  upwards  of  seven-tenths  of  the  length, 
in  others  lees  than  six-tenths,  or  little  more  than  one 
half. 

The  sexual  intercourse  of  whales  is  often  observed 
about  the  latter  end  of  summer :  and  females  with  cubs 
or  suckers  along  with  them,  being  most  commonly  met 
with  in  the  spring  of  the  year,  the  time  of  their  bringing 
forth,  it  is  presumed,  is  in  February  or  March,  and  their 
period  of  gestation  about  nine  or  ten  months.  In  the  latter 
end  of  April,  1811,  a  sucker  was  taken  by  a  Hull  whaler, 
to  which  the  funis  umbilicalis  was  still  attached.  The 
whale  has  one  young  at  a  birth.  Instances  of  two  being 
seen  with  a  female  are  very  rare.  The  young  one,  at 
the  time  of  parturition,  is  said  to  be  at  least  ten  if  not 
fourteen  feet  in  length.  It  goes  under  the  protection 
of  its  mother  for  probably  a  year  or  more,  or  until, 
by  the  evolution  of  the  whalebone,  it  is  enabled  to 
procure  its  own  nourishment.  Supposing  the  criterion 
of  the  notches  in  the  whalebone  being  indicative  of  the 
number  of  years'  growth  to  be  correct,  then  it  would 
appesr  that  the  whale  reaches  the  magnitude  called 
time,  that  is,  with  a  six  feet  length  of  whalebone,  in 
twelve  years,  and  attains  its  full  growth  at  the  age  of 
twenty  or  twenty-five.  Whales,  doubtless,  live  to  a 
great  age.  The  marks  of  age  are,  increase  in  the  quan- 
tity of  gray  colour  in  the  sUn,  and  a  cliange  to  a  yel- 
lowish tinge  of  the  white  parts  about  the  head  ;  a  de- 
crease in  the  quantity  of  oil  yielded  by  a  certain  weight 
of  blubber;  an  increase  of  hardness  In  the  blubber,  and 
in  the  thickness  and  strength  of  the  ligamentous  fibres 
of  which  it  is  partly  composed. 

The  maternal  afiectlon  of  the  whale,  which,  in  other 
respects,  is  apparently  a  stupid  animal,  is  striking  and 
interesting ;  the  cub,  boing  insensible  to  danger,  Is  easily 
harpooned;  when  the  tender  attachment  of  the  mother  is 
so  manifested,  as  not  unfirequently  to  bring  her  within 
the  reach  of  the  whalers.  Hence,  thoqgh  a  cub  is  of 
little  value,  seldom  producing  above  a  ton  of  oil,  end 
often  less,  yet  it  is  sometimes  struck  as  a  snare  for  its 
mother.  In  this  case  she  joins  it  at  the  surface  of  the 
water,  whenever  it  has  occasion  to  rise  for  respiration ; 
encourages  it  to  swim  ofiT ;  assists  its  flight  by  taking  it 
under  her  fin,  and  seldom  deserts  it  while  life  remains. 
She  is  then  dangerous  to  approach  ;  but  aflbrds  frequent 
opportunities  for  attack.  She  loses  all  regard  for  her 
own  safety  in  anxiety  for  the  preservation  of  her  young: 
dashes  through  the  midst  of  her  enemies;  despises  the 
danger  that  threatens  her  ;  and  even  voluntarily  remains 
with  her  oflfspring,  after  various  attacks  on  herself  from 
the  harpoons  of  the  fishers.  In  June,  1811,  one  of  my 
harpooners  struck  a  sucker,  with  the  hope  of  its  leading 
to  the  capture  of  the  mother.  Presently  she  arose  dose 
by  the  "  fost  boat,"  and  seising  the  young  one,  draf^^ 
about  a  hundred  fathoms  of  line  with  remarkable  force 
and  velocity.  Again  she  arose  to  the  surface,  darted 
furiously  to  and  fro,  frequently  stopped  short,  or  sud- 
denly changed  her  direction,  and  gave  every  possible 
intimation  of  extreme  agony.     For  a  length  of  time  she 
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while  the  boat  is  approaching,  ihe  harpooner 
stands  aloft,  and  with  his  harpoon  tied  to  a 
cord  of  several  hundred  fathoms  length,  darts 
it  into  the  animal,  and  then  rows  as  fast  as 


continued  thus  to  act,  though  closely  pursued  by  the 
boats;  tnd,  inspired  with  courage  and  resolution  by  the 
concern  for  her  offspring,  seemed  regardless  of  the  danger 
which  surrounded  her.  At  length  one  of  the  boats  ap- 
preached  so  near  that  a  harpoon  was  hoTe  at  her.  It 
bit,  but  did  not  attach  itself.  A  second  harpoon  was 
struck  ;  this  also  failed  to  penetrate ;  but  a  third  was 
more  effectual,  and  held.  Still  she  did  not  attempt  to 
escape  ;  but  allowed  other  boats  to  approach ;  so  that,  in 
a  few  minutes,  three  more  harpoons  were  fiuBtened,  and 
in  the  course  of  an  hour  afterward  she  was  killed. 

There  is  something  extremely  painful  in  the  destruc- 
tion of  a  whale,  when  thus  evincing  a  degree  of  affec- 
tionate regard  for  its  ofipring,  that  would  do  honour  to 
the  superior  intelligence  of  human  beings ;  yet  the  ob- 
ject of  the  adventuroi  the  vahie  of  the  prixe,  the  joy  of 
the  capture,  cannot  l>e  sacrificed  to  feelings  of  compas. 
sion.  Whales,  though  often  found  in  great  numbers 
together,  can  scarcely  be  said  to  be  gregarious ;  found 
most  generally  solitary,  or  in  pairs,  excepting  when 
drawn  to  ihe  same  spot  by  the  attraction  of  an  abundance 
of  palatable  food,  or  a  choice  situation  of  the  ice. 

The  superiority  of  the  sexes,  in  point  of  numbers, 
seems  to  be  in  favour  of  the  male.  Of  124  whales  which 
have  been  taken  near  6pitzi>ergen,  in  eight  yean,  in 
ships  commanded  by  myself,  70  were  males,  and  54 
were  females,  being  in  the  prcfKutien  to  five  to  four 
nearly.  The  mysticetus  occurs  ntost  abundantly  In  the 
froien  seas  of  Greenland  and  Davis's  StraiU— in  the  bays 
of  Baffin  and  Hudson— in  the  sea  to  the  northward  of 
Behring's  Strait,  and  along  some  parts  of  the  northern 
khores  of  Asia,  and  probably  America.  It  is  never  met 
with  in  the  German  ocean,  and  rarely  within  200  leagues 
of  the  British  coast ;  but  along  the  coasts  of  Africa  and 
South  America  it  is  met  with  periodically  in  considera- 
ble numbers.  In  these  isgions  it  is  attacked  and  cap- 
tured by  the  southern  British  and  American  whalers,  as 
well  as  by  some  of  the  people  inhabiting  the  coasts,  to 
the  neighbourhood  of  which  it  resorts.  Whether  this 
whale  is  precisely  of  the  same  kind  as  that  of  Spitsber- 
gen and  Greenland,  is  uncertain,  though  It  is  evidently 
a  mysticetus.  One  striking  difference,  possibly  the  effect 
of  situation  and  climate,  is,  that  the  mysticetus  found 
in  southern  regions  Is  often  covered  with  l»amacles,  (Le- 
pas  diadema,  &fl.)  while  these  of  the  Arctic  seas  are 
free  from  theee  sliell  Ash. 

It  would  be  remarkable  if  an  animal  like  the  whale, 
which  is  so  timid  that  a  bird  alighting  upon  its  back 
sometimes  sets  it  off  in  great  agitation  and  terror,  should 
be  wholly  devoid  of  enemies.  Besides  nsan,  who  is 
doubtless  its  most  formidable  adversary,  it  is  subject  to 
annoyance  from  sharlcs,  and  it  is  also  said  from  the  nar- 
whal, sword-Ash,  and  thresher.  With  regard  to  the  nar- 
whal, I  am  persuaded  that  this  opinion  is  incorrect,  for  so 
far  from  its  being  an  enemy,  it  is  found  to  associate  with 
the  whale  in  the  greatest  apparent  harmony,  and  its  ap- 
pearance, indeed.  In  the  Greenland  sea  is  hailed  by  the 
ibhers,  the  narwhal  being  considered  as  the  harbinger  of 
the  whale.  But  the  sword-lish  and  thresher  (if  such  an 
animal  there  be)  may  possibly  be  among  the  enemies  of 
the  whale,  notwithstanding  I  have  never  witnessed  their 
combats;  and  the  shark  is  known  certainly  to  be  an 
enemy,  though  perhaps  not  a  very  formidable  one. 
Whales  indeed  flee  the  seas  where  it  abounds,  and  evince 
by  marks  occasionally  found  on  their  tails,  a  strong  evi- 
dence  of  their  having  been  bit  by  the  shark.  A  living 
whale  may  be  annoyed,  though  it  can  scarcely  be  sup- 
posed to  be  ever  overcome  by  the  sliark ;  but  a  dead 


possible  away.  It  is  some  time  before  the 
whale  seems  to  feel  the  blow ;  the  instrament 
has  nsoally  pierced  no  deeper  than  the  fat, 
and   that  being  insensible,  the  animal  con- 


whale  is  an  easy  prey,  and  affords  a  Ane  banquet  to  tliis 
insatiable  creature. 

The  whale,  from  its  vast  bulk,  and  variety  of  pro- 
ducts, is  of  great  importance  in  commerce,  as  well  as 
in  the  domestic  economy  of  savage  nations ;  and  its  oil 
and  whalebone  are  of  extensive  application  in  the  arts 
and  manufactures. 

Though  to  the  reAned  palate  of  a  modern  European, 
the  flesh  of  a  wiiale,  as  an  article  of  food,  would  be  re- 
ceived with  abhorrence,  yet  we  find  that  it  is  considered 
by  some  of  the  inhabitants  of  the  northern  shores  of 
fiurq>e,  Asia,  and  America,  as  well  as  these  on  the 
coasts  of  Hudson's  Bay,  and  Davis's  Strait,  as  a  choice 
and  staple  article  of  subsistence.  The  Esquimaux  eat 
the  flesh  and  fat  of  the  whale,  and  drink  the  oil  with 
greediness.  Indeed,  some  tribes,  who  are  not  &mlliar- 
Ixed  with  spirituous  liquors,  carry  along  with  them  in 
their  canoes,  in  their  fishing  excursions,  bladders  filled 
with  oil,  wMch  they  use  in  the  same  way,  and  with  a 
similar  relish,  that  a  British  sailor  does  a  dram.  They 
also  eat  the  skin  of  the  whale  raw,  both  adults  and  chil- 
dren ;  for  it  is  not  uncommon,  when  the  females  visit 
the  whale-ships,  for  them  to  help  themselves  to  pieces 
of  skin,  preferring  those  with  which  a  little  bkibber  is 
connected,  and  to  give  it  as  food  to  their  inCants  sus. 
ponded  on  their  backs,  who  suck  it  with  apparent  delight. 
^  Blubber,  when  pickled  and  boiled,  is  siaid  to  be  very 
palatable ;  the  tail,  when  parboiled,  and  then  fried,  is 
said  to  be  not  unsavoury,  but  even  agreeable  eating ;  ana 
the  flesh  of  young  whales,  I  know  from  experinloDt,  is 
by  no  means  indifferent  food. 

Not  only  is  it  certain  that  the  flesh  of  the  wliale  is 
now  eaten  by  savage  nations,  but  it  is  also  well  anthen. 
ticated  that,  in  the  12th,  ISth,  14th,  and  15th  centur. 
ies,  it  was  used  as  food  by  the  Icelanders,  tlio  Netber- 
landers,  the  French,  the  Spanisht  and  probably  by  the 
English.  M.  S.  B.  Noel,  in  a  tract  on  the  whale  fish- 
ery, informs  us  that  about  the  13th  century  the  flesh, 
particulailv  the  tongue  of  the  whales,  was  soM  in  the 
marlcets  of  Bayonne,  Cibourre,  and  Beari^  where  it  was 
esteemed  as  a  great  delicacy,  being  used  at  tlie  best 
tables ;  and  even  so  late  as  the  15th  centuiy,  he  conceiTes, 
from  the  authority  of  Charles  Etienne,  tlMt  the  principal 
nourishment  of  the  poor  in  Lent,  in  some  districts  of 
France,  consisted  of  tlie  flesh  and  fat  of  the  whale. 

Besides  forming  a  choice  eatable,  the  inferior  pro- 
ducts of  the  whale  are  applied  to  other  purposes  by  Uie 
Indian  and  Esquimaux  of  arctic  countries,  and  with 
some  nations  are  essential  to  their  comfort }  some  mem- 
branes of  the  abdomen  are  used  for  an  upper  article  o( 
clothing,  and  the  peritoneum,  in  particular,  being  tbin 
and  transparent,  is  used  instead  of  glass  in  the  windows 
of  their  huts ;  the  bones  are  converted  into  harpoons  and 
spears,  for  striking  the  seal,  or  darting  at  the  sea4nrds, 
and  are  also  employed  in  the  erection  of  their  tents,  and 
with  some  tribes,  in  the  formation  of  their  boats  ;  tlie 
sinews  are  divided  into  filaments,  and  used  as  thivad, 
with  which  they  join  the  seams  of  their  coats  and  tent 
cloths,  and  sew  with  great  taste  and  nicety  the  difllerent 
articles  of  dress  they  manufocture  ;  and  the  whalebone 
and  other  superior  products,  so  valuable  in  European 
maricets,  have  also  their  uses  among  them. 

1  shall  conclude  this  account  of  the  mysticetns  with 
a  sketch  of  some  of  the  characters  which  belong  gesierally 
to  cetaceous  animals. 

Whales  are  viviparous  ;  they  have  but  one  young  at 
a  time,  and  suckle  it  with  teats.  They  are  fbrnisbed 
with  lungs,  and  are  under  the  necessity  of  appronching 
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tinues  for  a  while  motionless ;  but  soon  roused 
from  its  seeming  lethargy,  as  the  shaft  con- 
tinues to  pierce  deeper  and  deeper  into  the 
muscular  nesh^it  flies  off  with  amazing  rapid, 
itj.  In  the  meantime,  the  harpoon  sticks  in 
its  side,  while  the  rope,  which  is  coiled  up  in 
the  boat,  and  runs  upon  a  swivel,  lengthens 
the  whale  recedes,  but  still  shows  the  part 
of  the  deep  to  which  it  has  retreated.  The 
cord  is  coiled  up  with  great  care ;  for  such  is 
the  rapidity  with  which  it  runs  ofi^,  that  if  it 
was  but  the  least  checked,  as  it  yields  with 
the  animal's  retreat,  it  would  infallibly  over- 
set the  boat,  and  the  crew  would  go  to  the 
bottom.  It  sometimes  happens  also,  that  the 
rapidity  with  which  it  runs  over  the  swivel  at 
the  edge  of  the  boat,  heats  it,  and  it  would 
infallibly  take  fire,  did  not  a  roan  stand  con- 
tinually with  a  wet  mop  in  his  hand,  to  cool 
the  swivel  as  the  cord  runs.^  The  whale 
having  dived  to  a  considerable  depth,  remains 
at  the  bottom,  sometimes  for  near  half  an  hour, 
with  the  harpoon  in  its  body,  and  then  rises 
to  take  breath,  expecting  the  danger  over; 
but  the  instant  it  appears,  they  are  all  with 
their  boats  ready  to  receive  it,  and  fling  the 
harpoons  into  its  body ;  the  animal  again 
dives  and  again  rises,  while  they  repeat  their 
blows.  The  ship  follows  in  full  sail,  like  all 
the  rest,  never  losing  sight  of  the  boats,  and 
ready  to  lend  them  assistance ;  the  whole  ocean 
seems  dyed  in  blood.  Thus  they  renew  their 
attacks,  till  the  whale  begins  to  be  quite  en- 
feebled and  spent,  when  they  plunge  thoir 
longer  spears  into  various  parts  of  its  body, 
and  the  enormous  animal  expires.'     When  it 

the  surface  of  the  water  at  intervals  to  respire  in  the^air. 
Tlie  heart  has  two  ventricles  and  two  auricles.     The 
blood  is  warmer  than  in  the  human  species ;  in  a  narwhal 
that  had  been  an  hoar  and  a  half  dead,  the  temperature 
of  the  blood  was  97^ ;  and  in  a  mysUcetus  recently  killed 
102^.  All  of  them  inhabit  the  sea.— Some  of  them  pro- 
rare  their  food  by  means  of  a  kind  of  sieve,  composed  of 
two  fringes  of  whalebone ;  these  have  no  teeth.    Others 
have  no  whalebone,  but  are  iiimished  with  teeth.  They 
all  have  two  lateral  or  pectoral  fins,  with  concealed  bones 
like  those  of  a  hand ;  and  a  large  flexible  horisontal  tail, 
«vhich  is  the  principal  member  of  motion.     Some  have 
B  kind  of  dorsal  fin,  which  is  an  adipose  or  carUlaginous 
■abstance,  without  motion.     This  fin,  varying  in  form, 
siae,  and  position,  in  diiiereot  species,  and  being  in  a 
conspicuous  situation,  is  well  adapted  for  a  speci£s  dis- 
tinction.    The  appearance  and  dimensions  of  the  whale- 
bone  and  teeth,  especially  the  former,  are  other  specific 
characteristics.    AH  whales  have  spiracles  or  blowholes, 
some  with  one,  others   with  two  openings,   through 
which  they  breathe ;  some  have  a  smooth  skin  all  over  the 
body  ;  others  have  rugsB  or  sulci  about  the  region  of 
the  thorax  and  on  the  lower  Jaw.     And  all  aflbrd  be- 
neath the  integuments,  a  quantity  of  fat  or  blubber,  from 
wiienee  a  useAil  and  valuable  oil,  the  train  oil  of  com- 
merce, is  extracted.— Scersrfy. 

*  It  Is  also  customary  to  have  a  man  stationary  with 
an  axe,  ready  to  cut  the  rope  asunder  should  it  become 
entangled. 

t  The  extreme  fidelity  of  these  wonderful  animals  to- 


is  dead,  to  prevent  it  from  sinking,  l&ey  tie* 
it  with  a  strong  iron  chain  to  the  side  of  the 
boat,  and  either  cut  it  up  in  pieces,  and  carry 
it  home  in  that  manner,  or  extract  the  oil 
from  the  blubber  on  ship-board.^ 

Such  is  the  manner  in  which  these  fish 
were  taken  in  the  beginning ;  but  succeeding 
arts  have  improved  the  method,  and  the  har- 
poon is  now  thrown  by ;  a  machine  being 
used  which  inflicts  a  deeper  wound,  and 
strikes  the  animal  with  much  greater  certainty ; 
there  are  better  methods  for  extracting  oil,  and 
proper  machines  for  cutting  the  animal  up, 
than  were  used  in  the  early  fisheries.  But 
as  an  account  of  this  belongs  to  the  history  of 
art,  and  not  of  nature,  we  must  be  contented 
with  observing,  that  several  parts  of  this  ani- 
mal, and  all  but  the  intestines  and  the  bones, 
are  turned  to  a  very  good  account ;  not  only 
the  oil,  but  the  greaves  from  which  it  is  sepa- 
rated. The  barbs  also  were  an  article  of 
great  profit;  but  have  sunk  in  their  price 
since  women  no  longer  use  them  to  swell  out 
their  petticoats  witih  whalebone.  The  flesh 
of  this  animal  is  also  a  dainty  to  some  nations,, 
and  even  the  French  seamen  are  now  and 
then  found  to  dress  and  use  it  as  their  ordin- 
ary diet  at  sea.  It  is  said,  by  the  English 
and  Dutch  sailors,  to  be  hard  and  ill-tasted  ; 
but  the  French  assert  the  contrary ;  and  the 
savages  of  Greenland,  as  well  as  those  near 
the  south  pole,  are  fond  of  it  to  distraction. 
They  eat  the  flesh,  and  drink  the  oil,  which 
is  a  first-rate  delicacy.  The  finding  a  dead 
whale  is  an  adventure  considered  among  the 
fortunate  circumstances  of  their  wretched  lives. 

wards  each  other,  and  their  aflection  for  their  ofTspring, 
is  most  incredible.  So  fondly  attached  are  they  to  the 
society  of  their  brethren,  that  many  instances  are  re- 
corded  of  their  assuming  a  passive  floating  position,  on 
the  suHace,  after  ofiering  much  resistance ;  as  though 
disdaining  to  survive  the  loss  of  their  companions.  Thus, 
when  the  Cyrus  had  captured  six,  out  of  a  herd  of  seven 
whales,  and  they  were  supported  around  the  vessel  on 
the  water,  the  surviving  one  rose,  and  thrust  its  head 
amongst  its  dead  brethren,  and  remained  immovable, 
close  to  the  vessel,  while  it  was  killed.  In  general, 
the  female  is  accompanied  in  her  progress  by  her  young 
one,  though,  on  the  contrary,  she  sometimes  wanders 
very  far  from  it ;  and  yet,  by  some  unknown  impulse, 
highly  calculated  to  excite  our  amassment,  she  has  no 
difficulty  in  finding  it,  though  perfectly  silent,  in  the 
vast  and  trackless  ocean,  as  often  as  she  requires  ;  and 
the  same  may  be  said  of  all  the  cetarea.  But  further, 
when  her  young  one  is  hardest  pursued  and  harpooned, 
she  supports  it  under  her  fin,  while  she  plunges  with  It  for 
safety  into  unfathomable  depths.  A  young  whale,  hav- 
ing been  struck  by  a  harpoon  from  a  Hull  vessel,  being 
at  the  time  at  some  distance  from  its  mother,  had  run 
out  some  length  of  line,  when  the  latter  appeared  in 
sight,  and  rapidly  bent  her  course  towards  it.  In  vain 
did  she  use  every  usual  means  to  induce  it  to  leeve  the 
fdace  of  danger,  while  swimming  by  its  side,  as  far  as 
the  line  would  allow,  in  circles  around  the  boats,  during 
the  space  of  four  hours ;  and  within  this  time,  on  four 
sepante  occasions,  the  parent  was  observed,  when  «o 
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They  lUiike  their  abode  beside  it ;  aod  aeldom 
remove    till    thej'  have  \e(t  nothing  but   the 

Jacobson,  whom  we  quoted  before  in  the 
History  of  Birds,  where  he  described  his 
countrymen  of  the  island  of  Peroe  as  living  a 
part  of  the  year  upon  salted  gulls,  tells  us 
also,  that  fhev  are  very  fond  of  si,lted  whale's 
flesh.  The  fst  of  the  head  they  season  with 
'  bay  salt,  and  then  Lang  it  up  to  dry  in  tbe 
chimney.  He  thinks  it  tastes  as  well  as  fat 
bacon ;  and  the  lean,  which  they  boil,  is,  in 
his  opinion,  not  inferior  to  beef.  I  fancy 
poor  Jacobson  would  make  but  an  indifierent 
taster  at  one  of  our  city  feasts  1 


or  THE  XAKWSAL.* 


(Sm  PlaJt  XfF.JIt.  20.) 

P»o»  whales  that  entirely  want  twth,  we 
come  to  sucb  as  hsve  tbero  in  the  upper  jaw 


ths  Mirfux^  to  throo  <iw  of  hsr  Sd*  Drsr  the  bodf  at  the 
/ouni  whdo,  ud  to  codetTOur  (o  dng  it  wtj  bj  ilJ 
tha  fore*  iha  posieised ;  ihe,  lutJj,  In  thli  tny  tel  off 
itltb  It  in  ft  ttnigbt  dlnctlon,  urrrini  *iiy  iddfllansl 
line,  to  ths  Bitent  of  seTm  huodnd  uid  tirtnty  fatbomi; 

buuUd  ^m  Ion  of  blood,  that  ihs  noceutrll)'  tban- 
dontd  it  to  lu  ht«,  uid  faan«lf  uespMl,  bj  punuing  her 
progr«u  towird)  tha  lc«,  roariog  lod  spoatlng  witli 
intt  («h«meiic<  ;  lor  when  ■  nbkle  Is  itruck  irllh  i 
harpoon,  or  li  onngod  bj  tin  l<i«  of  it*  Toung,  it  ajoots 
Uw  itatar  through  il>  iplnclo*  with  greU  forca,  prodiu- 
lii|  s  nriduciui  iilnd  el  roaring,  which  mij  be  hunt  tbe 
diitwKa  of  a  loile. 

>  The  Biluga  or  WTilU  IFIuie.  Tbe  gananl  appaar- 
■DCB  of  tbil  larj  Iwiutlful  uilmal  will  be  pumlTod  from 
the  fallowing  cut.     A  Beluga  for  nsarlj  three  Buntba 


duriog  tha  nunmer  oF  1816  wis  obaerTad  to  Inhabit 
Prlth  of  Forth,  panlng  upirardt  almott  sraiy  dtjr  with 
the  tid*,  and  ratumlng  with  ths  ebbing  of  tha  waters. 
Daring  thli  time  It  wu  ganenllr  known  ondor  Ibc 
nune  of  tha  White  Whale,  and  wit  nuipaBad  Im. 
quanllf  to  be  in  punult  of  talman.  Muij'  fruitiest  ai 
tampti  were  majle  to  tacure  it ;  bid  at  length  It  w< 
Ulled  by  the  lalmiin-nihen,  by  ratva  of  ipean  ui- 
flie-inni.     It  waa  pnrchind  bv  Mi  Bald  of  Alloa,  and 


only  ;  and  in  this  class  ia  ibund  but  one,  the 
Narwhal,  or  Sea-unioom.  This  fish  is  not  so 
large  as  tlie  whale,  not  being  above  sixty  feet 
long.  Its  body  is  slenderer  than  that  of  the 
whale,  and  its  fat  not  in  so  great  abundance. 
But  this  great  animal  is  sufficiently  distin- 
guished from  all  others  of  the  deep  by  its 
tooth,  or  teeth,  which  stand  pointing  directly 
forward  from  the  upper  jaw,  and  are  from  nine 
to  fourteen  feet  lone.  In  all  tbe  variety  of  wea. 
pons  with  which  Nature  has  armed  hervarions 
tribes,  there  is  not  one  so  large  or  so  formid- 
able as  this.  This  terrible  weapon  is  gener- 
ally found  single,  and  some  are  of  opinion 
that  tbe  animal  is  furnished  but  with  one  by 
nature  ;  but  there  is  at  present  the  skull  of  a 
narwhal  at  the  Stadthouse  at  Amsterdam, 
with  two  teeth ;  which  plainly  proves  that  in 
some  animals,  at  least,  this  instniment  in 
double.  It  is  even  a  doubt  whether  it  may 
not  be  so  in  all  ;  and  that  the  narwhal's  want- 
ing a  tooth  is  only  an  accident  which  it  has 
met  with  in  tbe  encounters  it  is  obliged  daily 
to  be  engaged  in.  Yet  it  must  be  owned,  of 
those  that  are  taken  only  with  one  tooth,  there 
seem  no  socket,  nor  no  remains  of  any  other 
upon  the  opposite  side  of  the  jaw,  but  all  ii 
plain  and  even.  However  this  be,  the  tooth, 
or,  as  some  are  pleased  to  call  it,  the  bom 
of  tbe  narwhal,  is  the  most  terrible  of  all 
natural  instruments  of  destruction.  It  is 
as  straight  as  an  arrow,  about  tbe  ihickDess 
of  the  small  of  a  man's  leg,  wreathed  in  the 
marmer   we    sometimes    see   twisted   bara  of 


by  him  to  Profeoor  Jamaon,  and  ii  now 
in  tha  V.ojti  muaanni  at  Edinburgh.  1[  was  aiaiBined 
bjr  Drt  Barclay  and  Nell,  whoaa  iteeiTallmB  an  pub- 
liihed  in  Tn»t.  Wtnuriam  See.  ml.  Ui. 

Tho  food  of  the  Balogi  la  Mid  to  be  cod,  haddorki, 
floundori,  and  Duller  H^  of  this  dtseripUao.  It  aeelit 
them  with  peneToniKa,  pvtuet  them  with  inbnr,  and 
devoon  them  with  a^I^.  Ila  favourite  hauota  are 
BTldently  tho  higher  latitudes  of  the  Areth)  r^iona. 
Thej  are  |deotlfut  Ib  Hudaon'i  bay,  Davli't  (tnlle,  and 
on  aon^o  parta  of  the  nortbem  coeatt  of  Ana  and  Anw. 
ica,  where  ther  Irequeitf  the  large  rinri.  Steller  moi. 
tiont  them  at  being  found  at  Kajntsdietka  ;  and  accord- 
ing to  CbarleroU,  they  an  numeraoa  In  the  Golf  di  St 
Liwronce,  and  go  with  the  tide  at  high  aa  Qaabcc. 
Then  are  (uherin  both  br  them  and  the  piapaiBa  in 
thU  river.  A  conaidenble  igmHUy  of  oil  it  obtsloed, 
and  of  their  tkint  it  mada  ■  tort  of  DHroeoo  Iswber. 
thin,  retatnni  enoBgh  to  rsiitt  a  niuluUiaU  (Pn. 
An.  Zaat.  i.  1B3}.  Tbty  atae  abound  near  ZHan 
laUnd  in  Greenland,  and  in  not  mtemewaa  b  Spib- 
hargen.  Mr  Sconebjr  never  otaervod  tlwm  iowor  than 
Jan  Majen'a  liad.  Thli  navigator  alas  roRMils,  thai 
he  bat  aeldom  leen  them  among  tha  Ico,  but  in  tiMse 
placet  when  th«  water  It  doaroit  and  tmoothosL  Thej 
are  not  at  all  thy,  but  dten  follow  tha  ihlpt.  and  tnmble 
ibout  the  boatt  in  tiorda  of  thir^  or  laity;  beapangUng 
the  turfieo  wilh  their  iplendld  whlteneaa.  They  an 
aeldom  punned  by  the  whale  fiahai^  not  only  bacansn 
it  la  difficult  to  atiilis  them,  an  accoont  of  their  gnat 
activity  ;  but  becauae  the  harpoon  oDsn  givet  way  ;  an4 
they  art,  mweover,  of  eoBpatadvaly  little  valna  wbu> 
killed.     It  la  only  a 


iron  ;  it  l&pers  to  b  abarp  point ;  and  is  whiter, 
heavier  and  harder,  than  ivorj.  It  is  ge- 
nerally aeen  to  spring  from  the  lefl  side  of  the 
head  iiirectly  forward  in  a  straight  line  with 
the  body ;  and  its  root  enters  into  the  socket 
above  afoot  and  a  half.  Inaskull  tobe  b 
at  Hamburgh  there  are  two  teeth,  which 
each  above  seven  feet  Iouk,  and  are  eight 
inche*  in  circnmference.     When  the  animal 


n  tfaa  EuropAui  iboni. 


toilhtni   lilitudai, 

Beridw  UiB  on*  nMntJnicd  ibori. 

1793.  nw  tiro  young  dobs  whiEh  hid  bssu  cut  upon  tbe 

hatch  Id  ths  Peotlsnd  Pritfa,  loma  milH  to  th«  tut  of 

Thuno.     Tbaf  were  both  inilet,  belwMn   ceitn  uid 

eight  fett  longj  Uwjr  *ere  •rhlu,  mottled  with  brown- 


Dn<tcr  ths  auat  of  BuUheid  lUetcrip.  of  GrttnianJ, 
TO  1  ud  hg  tnt  UKm  followed  b;  Dubamel,  who  g«T« 
■  flfurg  of  one  Uksn  ■[  Havre,  und«r  ths  ntmo  of  "  thg 
porpolH  with  the  mind  incut."  In  1806,  Dr  Nsll, 
In  ui  gppsndli  to  hii  "  Tour  through  tome  of  Cbg  iilindi 
ufOriuisf  uid  Shgtiuid,"  giTea  i  more  eiteodid  ud 
JiilanMing  mctmmt  oT  thuu,  under  (be  oemg  of  Uygt- 
Sound  or  Ci'Ing  WhiJes,  thin  uy  which  had  preTlouily 
iLppeared  ;  and  three  yean  after,  Dr  Trail  publlibed  In 
NIcoIkd'i  JdiuiwI  [ISnS]  the  flrtt  iccurate  dewrlptloa 
(■r  thli  ipeciN,  giring  it  the  appellation  of  Dttpkiuu 
Mtiat,  with  s  drawing  rrom  bil  friend  Jajnei  WitKin, 
Egq.,  which  wai  repuhliihwl,  with  addltloul  detilli, 
byScsnibf  inUt  "Arcticreglonji,  183a"  In  ISli, 
UI  intoreating  memoir  cooceming  thii  variety,  named 
by  him  Globieepi,  appeared  from  the  pen  of  Cuvler,  In 
■nL  lii.  Atui.  du  Jfiuevnh  From  tbeee  tauree*,  ume 
IntereMing  clrcumatancei  may  be  detailed  of  thi*  specleg. 
It  would  ^ipear  that  the  Northern  ocean,  from  the 
SB"  to  the  66°,  li  the  hTourita  reurt  of  the  Deductor. 
Sgoutlmee  It  hal  beea  wiloeaMd  in  lower  latitodet;  but 
not  Irequently,  nor  in  large  number):  It  would  alio 
Mcn  to  ban  been  leen  In  the  Medllemnean,  but 
■hatber  ai  a  mere  etraggler  or  a  permuient  rotldenter, 
wg  caonot  docidely  aSlrm.  Of  all  the  cetacea,  thie 
would  appear  to  be  the  moet  aociable,  often  herding  loge- 
tbor  fai  Innuraenblg  Aocka.  We  thai!  her*  lupply  a  fgw 
bi:ta  which  ggtiblitb  thii  point.  From  an  old  htatMy 
ei  the  Feroe  iiUndi,  quoted  by  Scoreeby,  it  would  ap- 
pear thM  tbe  InbabitaoU  are  In  Uw  habit  of  bunting 
tlxM  animals,  which  [bey  designate  OriaJ  fFTuJa,  and 
rsptire  them  In  great  numben.  In  the  year  1664,  on 
two  excuniona  onljy  they  killed  about  ong  Ihouaand. 
In  tbe  year  1748,  forty  indlvlduali  of  this  apeclaa  ware 
se«n  In  Tor  bay,  and  one  iCTonteen  feet  long  was  cap- 
tured :  la  I7M,  about  two  hundred  ran  aahora  In  Fetlar, 
one  of  lbs  SheUind  lalet;  ana  in  1S05,  **  mentioned 
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poMctsed  of  these  formidable  vreapons,  is 
urged  to  employ  them,  it  drives  directly  for- 
ward againat  the  enemy  with  its  teeth,  that, 
like  protended  spears,  pieroe  whatever  stands 
before  them. 

The  extreme  length  of  these  instruments 
has  induced  some  to  consider  them  rather  as 
horns  than  teeth ;  but  they  in  every  respect 
resemble  the  tusks  of  the  boar  and  the  ele- 
phant. They  grow,  as  in  them,  from  sockets 
in  the  upper  jaw;  they  have  the  solidity  of 
the  hardest  bone,  and  far  surpass  ivory  in  all 
its  qnalities.  The  same  error  has  led  others  to 
snppose,  that  as  among  quadrupeds  tbe  female 
was  often  found  without  boms,  so  these  in- 
struments of  defence  were  only  to  be  found  in 
the  male :  hut  this  has  been  more  than  once 
refuted  by  actual  experience  ;  both  sexes  are 
found  armed  in  this  manner ;  the  horn  is  some- 
times found  wreathed,  and  sometimes  smooth ; 
sometimes  a  little  bent,  and  sometimes  straight; 
but  always  strong,  deeply  fixed,  and  sharply 
pointed. 

Yet, notwithstanding  all  these  appointments 
for  combat,  these  long  and  pointed  tusks, 
amazing  strength,  and  unmatchable  celerity, 
the  narwhal  is  one  of  the  most  harmless  and 
peaceful  inhabitants  of  the  ocean.  It  is  seen 
constantly  and  inolTensively  sporting  among 
the  other  great  monsters  of  the  deep,  no  way 
attempting  to  injure  them,  but  pleased  in 
their  company.  The  Grecnlanders  call  tbe 
narwhal  the  forerunner  of  the  whale ;  for 
wherever  it  is  seen,  the  whale  is  shorlly  after 
sur«  to  follow.  This  may  arise  as  well  from 
the  natural  passion  for  society  in  these  ani- 
mals, as  from  both  living  upon  the  same  food, 
which  are  the  insects  described  in  the  prece- 
ding chapter.  These  powerful  fishes  rnnko 
war  upon  no  other  living  creature  ;  and 
though  furnished  with  instruments  to  spread 
general  destruction,  are  as  innocent  and  as 
peaceful  as  a  drove  of  oxen.  Nay,  so  regard. 
less  are  they  of  their  own  weapons,  and  so 
utterly  unmindful  to  keep  them  in  repair  for 
engagement,  that  they  are  constantly  seen 
covered  over  with  weeds,  slough,  snd  bII  the 
filth  of  the  sea  ;  they  seem  rather  considered 
as  an  impediment  than  a  defence. 


t  of  a  herd 


by  Dr  Nell,  In  Fehrvsry,  one  hundred  and  ninety,  ai 
In  Min;h,  one  hundred  and  twenty  more,  oo*  -^  -  "■- 
of  about  fiTe  hundred,  were  forced  aihore  o 
epot  In  Uyea-SouDd  In  Uoat.  In  1806,  nlne^.iwe 
were  stranded  In  Scslpa  bay,  Orkney;  in  tike  winter  of 
1S09  and  1810,  oleien  hundred  and  ten  of  these  wbalga 
apprwched  tha  ebora  of  Hvalfiord,  Iceland,  and  were 
captured;  in  181S,  aoTcnty  were  chaied  uhoie  near  the 
Tlllige  of  Bloubaltbanoe,  on  tha  coiit  of  Bretagne ;  anO 
In  1S14,  one  hundred  and  Ully  were  driTon  into  Balta 
sound,  Shetland,  and  were  there  despatched.  Tbem 
are  only  a  few  of  tbe  Inatancei,  In  which.  In  modem 
times,  an  eitanslTe  elaii(hter  of  tbe  Deductor  has  taken 
j>lace.— JfaMra/fxV  Ltt.,  ig  Sir.  IF.  Jardfne. 


262 


HISTORY  OF  FISHES. 


The  mannen  and  B.ppelite8  both  of  the  nar- 
whal and  the  great  whale  are  entirely  similar ; 
thoy  both  alike  want  leeth  for  chewing,  and 
are  obliged  to  live  npon  insects ;  they  both  are 
peaceable  and  bannloM,  and  always  rather  fly 
than  seek  the  conibaL  The  narwhal,  how- 
ever, has  a  much  narrower  gape  than  the 
great  whale,  and,  therefore,  does  not  want  the 
use  of  barbs  to  keep  in  its  food  when  once 
tucked  into  the  mouth.  It  is  also  much 
swifter,  and  would  never  be  taken  by  the  fisher- 
men but  for  those  very  tusks  which  at  first 
appear  to  be  its  principal  defence.  These 
animals,  as  was  said,  being  fond  of  living  to- 

f  ether,  are  always  seen  in  herds  of  several  uun- 
reds  at  a  time;  and  whenever  they  are  attacked 
they  crowd  together  in  such  a  manner,  that 
they  are  mutually  embarrassed  by  their  tusks. 
By  these  tbev  are  often  locked  together,  and 
are  prevented  from  sinking  to  the  bottom.  It 
seldom  happens,  therefore,  but  the  fishermen 
make  sure  of  one  or  two  of  the  hindmost, 
which  very  well  reward  their  trouble.' 

It  is  from  the  extraordinary  circumstance 
of  the  teeth,  therefore,  that  this  lish  demands 
a  distinct  history;  and  such  has  been  the 
curiosity  of  mankind,  and  their  desire  to  pro- 
cure them,  that  a  century  ago  they  were  con- 
sidered as  the  greatest  ranty  in  the  world. 
At  that  time  the  art  of  catching  whales  was 
not  known ;  and  mankind  saw  few,  except 
such  as  were  stranded  on  the  coasts  by  acci- 
dent. The  tooth  of  the  narwhal,  therefore, 
was  ascribed  to  a  very  different  animal  from 
that  which  really  bore  it.  Among  other  fos- 
sil substances,  they  were  sometimes  dug  up  ; 
and  the  narwhal  being  utterly  unknown,  na- 
turalists soon  found  a  terrestrial  owner.  They 
were  thought  to  be  the  horns  of  unicorns,  an 
animal  described  by  Pliny  as  resembling  a 
horse,  and  with  one  straight  horn  darting  for. 
ward  front  the  middle  of  its  forehead.  These 
teeth  were,  therefore,  considered  as  a  strong 
testimony  in  favourof  that  historian'^  veracity, 
and  were  shown  among  the  most  precious 
remains  of  antiquity.  Even  for  some  time 
after  the  narwhal  was  known,  the  deceit  was 
continued,  aa  those  who  were  possessed  of  a 
tooth  sold  it  to  great  advantage.  But  at  pre. 
sent  they  are  too  well  known  to  deceive  any, 
and  are  only  shown  for  what  they  really  are ; 
their  curiosity  increasing  in  proportion  to  their 
weight  and  size. 

1  Thi  bhibbar  of  tbs  nirwhil  pnducei  vary  fin< 
but  it  it  chlsftf  hunUd  for  Itl  tuik,  which  rormi  iTory 
vl  ■  qutllty  snptrior  to  Ihit  of  the  slcphut. 


CHAP.  V. 

OF  THK  CACHALOT,  ASD  ITS  TAUXTIES.' 
(Far  Ortat  Beaiii  CaAatet,  at  Plate  XIF.Jg.  81.] 

Thb  Cachalot  which  has  generally  gone 
under  the  name  of  the  spermaceti -whale,  till 


are  snnuilljr  klllsd  h;  the  Americui  vid  olhsr  whaler* 
fgr  Uw  ilka  of  thtir  dl  sod  ^wrnucetl.  Tha  •psmiKCtl 
cichBlot  Is  gragsrioiB,  ind  herdi  are  frequently  (ara 
cotitsining  two  huadred  or  mora  IndlTiduili.  Such  henU, 
with  tha  exception  oT  two  or  throe  old  milea,  tn  coir- 
poiad  of  femslai,  who  ipp«kr  to  he  uiidsr  the  direction 
oftbsraiilei.  The  milu  arediatinguiihed  bftiie  whalen 
u  bitUi;  the  femilu  the]'  csLI  ooai.  The  bulls  Utsck 
with  great  Tlolanca,  and  Inaict  drudful  injuriei  upon 
other  malei  of  the  ipacie)  which  altempt  to  join  their 
herd.  Thaia  uiimib  liie  wpirstel)',  while  joung,  m- 
cording  to  their  tga  and  HI.  The  foung  and  half  grown 
milai  are  found  by  themielTai  ;  tha  old  cow  protect  the 
^oung  CemaleL  When  the  young  bulla  attain  suiScient 
Btreogth,  they  venture  into  a  herd  under  tha  proCectioi 
of  eoma  old  hulle,  an  intruiion  that  ii  old  to  prodoce  ■ 
wvera  conlsst,  by  which  they  aucceed  In  gaining  sdmit- 


-e  driTcn  from 


herd. 


Tha  mode  of  sttM^ing  these  animila  li  u  toUowa:— 
Whenever  a  number  of  them  are  »aen,  four  bo»ti,  each  pro- 
vided with  two  or  three  linea,  two  harpooni,  four  laiKec, 
and  a  crew  of  six  men,  proceed  in  pursuit,  aod.  If  pos- 
sible, each  boat  atrikes  or"lislani  to"  a  diatinct  animal, 
and  each  crew  kill  their  own.  When  engaged  In  dii- 
tant  porault,  the  harpooner  generally  iteen  the  bo^  soil 
in  aucbcaiea  the  proper  boat  ataerer  occasloiuJly  itrikeg, 
hut  the  harpooner  mostly  killa  IL  If  one  cachalot  of  a 
herd  Ii  itnick.lt  commonly  takeathe  lead  and  li  IbUoweii 
by  the  rest  The  one  which  ie  alrack  leldom  deacends 
far  under  water,  but  generally  awimi  off  with  gmt  ra- 
pidity, stopping  after  a  thort  coune,  so  that  the  boU  can 
be  drawn  up  lo  it  by  Uie  line,  or  be  nwed  sufficiently 
near  to  lance  it.  In  the  agonlei  of  death,  the  stnigglec 
of  the  animal  are  truly  tremendou!,  and  the  surftiea  ol 
the  ocean  it  lashed  into  foam  by  the  moUoni  of  the  fUii 
and  Uil.  Tail  Jeta  of  blood  are  dlacharged  (rom  the 
blowholM,  which  ihow  that  the  wounda  have  taken 
merUI  efiect,  and  seeing  this,  the  boati  are  k^t  aloof^ 
leit  they  should  be  dashed  to  pieces  by  the  violent  cSoiU 
of  the  victim. 

When  a.herd  It  attacked  Id  this  wsy,  ten  or  twalvr 
of  the  Dumber  are  killed  ;  thos*  which  are  only  wminded 
era  nrely  captured.     After  the  ochilot  It  killed,  the 
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Mr  Pennant  very  properly  made  the  distinc- 
tion, by  borrowing  its  name  from  the  French, 
has  several  teeth  in  the  under  jaw,  but  none 
m  the  upper.  As  there  are  no  less  than  seven 
distinctions  among  whales,  so  also  there  are 
the  same  number  of  distinctions  in  the  tribe 
we  are  describing.  The  cachalot  "with  two 
fins  and  a  black  back ;  the  cachalot  with  two 
fins  and  a  whitish  back  ;  that  with  a  spout  in 
the  neck  ;  that  with  a  spout  in  the  snout ;  that 
with  three  fins  and  sharp-pointed  teeth  ;  that 
with  three  fins  and  sharp-edged  teeth  ;  and, 
lastly,  the  cachalot,  with  three  fins  and  flatted 
teeth. 

This  tribe  is  not  of  such  enormous  size  as 
the  whale,  properly  so  called,  not  being  above 
sixty  feet  long,  and  sixteen  feet  high.  In 
consequence  of  their  being  more  slender,  they 
are  much  more  active  than  the  common  whale ; 
they  remain  a  longer  time  at  the  bottom ;  and 
afford  a  smaller  quantity  of  oil.  As  in  the 
common  whale  the  head  was  seen  to  make  a 
third  part  of  its  bulk,  so  in  this  species  the 
head  is  so  large  as  to  make  one  half  of  the 
whole.  The  tongue  of  this  animal  is  small, 
but  the  throat  is  very  formidable  ;  and  with 
very  great  ease  it  could  swallow  an  ox.     In 

boAta  tow  it  to  the  tide  of  the  ship,  and  if  the  weather  be 
fine,  and  other  objects  of  chase  In  view,  they  are  again 
lent  to  the  attaclc. 

The  separation  of  the  blubber  from  the  animal,  or 
"  flensing,"  is  sometimes  done  dlflbrently  from  the 
manner  used  in  the  polar  whaling.  .A  strap  of  blubber 
b  cat  in  a  spiral  direction,  and  teing  raised  by  tackles, 
tarns  the  cachalot  round  as  on  an  axis,  until  nearly  all 
the  blubber  is  stripped  ofl*.  The  material  contained  within 
the  head,  consisting  of  spermaceti  mixed  with  oil,  being 
io  a  fluid  state  while  warm,  is  taken  out  of  large  cacha- 
lots in  backets,  while  the  animal  remains  in  the  water; 
hot  In  smaller  ones,  the  part  of  the  heed  containing  the 
spermaceti,  is  hoisted  upon  deck  before  the  cavity  is 
opened. 

The  substances  taken  from  the  head,  congealing  as 
soon  as  cold,  the  compound  la  thrown  In  its  crude  state 
ioto  casks,  and  is  purified  at  the  end  of  the  voyage  on 
shore.  The  oil  is  reduced  from  the  blubber  shortly  after 
it  is  on  board,  in  "  try  works,"  with  which  the  ships 
engaged  In  this  business  are  always  provided.  There 
are  two  coppers  in  the  try  works,  placed  side  by  side, 
near  the  lore  hatch.  These,  with  their  furnaces  and 
rasing  of  brickworl^  occupy  a  space  of  five  or  six  feet  in 
loogth,  by  eight  or  nine  in  breadth,  (or  fore  and  aft— 
and  athwart  ship,)  and  four  or  five  feet  In  height  The 
csvity  of  the  brick  arches  sustaining  the  coppers  and 
furnaces,  forms  a  water  cistern,  so  that  while  the 
lire  is  burning,  the  deck  is  secured  from  injury  by  the 
changing  of  the  water  in  the  cistern  twice  or  thrice  in 
•very  watch.  As  the  oil  is  extracted  it  is  thrown  into 
coolers,  whence,  after  about  twenty-four  hours,  it  is 
transferred  to  casks.  At  firet  the  coppers  are  heated 
vrith  wood,  but  afterward  the  cracklings  or  fritters  of  the 
blubber,  which  still  contain  some  oil,  are  employed  as 
fuel,  and  produce  a  fierce  fire.  About  three  tons  of  oil 
are  commonly  obtained  from  a  large  cachalot  of  this  spe- 
cies ;  from  one  to  two  tons  are  procured  from  a  small 
one.  A  cai^o.  produced  from  one  hundred  cachalots, 
may  be  from  150  to  SOO  tons  of  oil,  besides  the  sperma- 
oetl,  &c. 


the  stomach  of  the  whale  scarcely  any  thing 
18  to  be  found  ;  but  in  that  of  the  cachalot  there 
are  loads  offish  of  different  kinds ;  some  whole, 
some  half  digested,  some  small,  and  others 
eight  or  nine  feet  long.  The  cachalot  is, 
therefore,  as  destructive  among  lesser  fishes, 
as  the  whale  is  harmless  ;  and  can  at  one  gulp 
swallow  a  shoal  of  fishes  down  its  enormous 
gullet — Linnaeus  tells  us  that  this  fish  pursues 
and  terrifies  the  dolphins  and  porpoises  so 
much,  as  often  to  drive  them  on  shore. 

But,  how  formidable  soever  this  fish  may 
be  to  its  fellows  of  the  deep,  it  is  by  far  the 
most  valuable,  and  the  most  sought  after  by 
man,  as  it  contains  two  very  precious  drugs, 
spermaceti  and  ambergris.  The  use  of  these, 
either  for  the  purposes  of  luxury  or  medi- 
cine, is  so  universal,  that  the  capture  of  this 
animal,  that  alone  supplies  them,  turns  out  to 
very  great  advantage,  particularly  since  the 
art  has  been  found  out  of  converting  all  the 
oil  of  this  animal,  as  well  as  the  brain,  into 
that  substance  called  spermaceti 

This  substance,  as  it  is  naturally  formed, 
is  found  in  the  head  of  the  animal,  and  is  no 
other  than  the  brain.  The  outward  skin  of 
the  head  beine  taken  off,  a  covering  of  fat 
offers  about  three  inches  thick  ;  and  under 
that,  instead  of  a  bony  skull,  the  animal  has 
only  another  thick  skin  that  serves  for  a 
covering  and  defence  of  the  brain.  The  first 
cavity  or  chamber  of  the  brain,  is  filled  with 
that  spermaceti  which  is  supposed  of  the 
greatest  purity  and  highest  value.  From  this 
cavity  there  is  generally  drawn  about  seven 
barrels  of  the  clearest  spermaceti,  that  thrown 
upon  water  coagulates  like  cheese.  Below 
this  there  is  another  chamber  just  over  the 
gullet,  which  is  about  seven  feet  high  ;  and 
this  also  contains  the  drug,  but  of  less  value. 
It  is  distributed  in  this  cavity  like  honey  in  a 
hive,  in  small  cells,  separatea  from  each  other 
by  a  membrane  like  the  inner  skin  of  an  egg. 
In  proportion  as  the  oily  substance  is  drawn 
away  from  this  part,  it  fills  anew  from  every 
part  of  the  body  ;  and  from  this  is  generally 
obtained  about  nine  barrels  of  oil.  Besides 
this,  the  spinal-marrow,  which  is  as  thick  as 
a  man's  thigh,  and  reaches  all  along  the 
backbone  to  the  tail,  where  it  is  not  tliicker 
than  one  s  finger,  affords  no  inconsiderable 
quantity.^ 

This  substance,  which  is  used  in  the  com- 
position of  many  medicines,  rather  to  give 
them  consistence  than  efficacy,  was  at  first 
sold  at  a  very  high  price,  both  from  the  many 
virtues  ascribed  to  it,  and  the  small  quantity 
that  the  cachalot  was  capable  of  supplying : 


>  The  perfume  called  Ambergris,  is  found  In  large 
masses  in  the  intestines,  and  is  now  known  to  be  nothing 
more  than  the  excrements  of  the  animal. 
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U  prcMnt,  tlie  price  u  greatly  fallen ;  first, 
becauH  ita  efficacy  in  medicine  ia  Tonnd  to  be 
Terr  imall :  and  again,  because  the  whole  oil 
of  toe  Gth  is  easily  convertable  into  spemacetL 
This  is  performea  by  boiting  it  with  a  ley  of 
pot-ash,  and  hardening  it  in  the  manner  of 
•oap.  Candles  are  now  made  of  it,  which  are 
■ubatituted  for  wax,  and  sold  much  cheaper; 
so  thai  we  need  nut  fear  haling  our  speiroaceti 
adulterated  in  the  manner  some  medical  books 
caution  us  to  beware  of;  for  they  carefully 
guard  UB  against  having  our  spermaceti  adul- 
terated with  virgin  was. 

Ab  to  the  ambergris,  which  it  sometimes 
found  in  this  whale,  it  was  long  considered  as 
a  substance  found  floating  on  the  surface  of 
the  8t!B  ;  but  time,  that  reveals  the  secrets  of 
tbe  mercenary,  has  discovered  that  it  chiefly 
belongs  to  this  animal  The  name,  which 
has  heen  improperly  given  to  the  former  sub- 
stance, seems  more  justly  to  belong  to  this ; 
for  the  ambergris  is  found  in  the  place  where 
the  seminal  vessels  are  usually  situated  in 
other  animals.  It  is  found  in  a  bag  of  three 
or  four  feet  bng,  in  round  lumps  from  one  to 
twenty  pounds  weight,  floating  in  a  flum 
rather  thinner  than  oil,  and  of  a  yellowiab 
colour.  There  are  never  seen  more  than  four 
at  a  time  in  one  of  these  bags ;  and  that 
wbich  weighed  twenty  pounds,  and  which 
was  the  largest  ever  aQen,was  found  single. 
These  balls  of  nmbergris  are  not  found  in  all 
fishes  of  this  kind,  bat  chiefly  in  the  oldest 
and  strongest.  The  uses  of  this  medicine 
for  the  purposes  of  luxury,  and  as  a  pei^ 
fume,  are  well  known  ;  though  upon  lom* 
SDbjects  ignorance    is  preferable  to  informa. 


petites,   their  manners,  and    conformations ; 
being  equally  voracious,  active,  and  roving.' 

The  great  agility  of  these  animals  prevents 
their  often  being  taken.     They  seldom  remain 


'  Tb«  Dolphin  iHbe  of  c«Ucso<b  Gihei  compreliiiids 
tbont  thirteen  qwplet,  ritrea  witb  ths  dona]  fir>,  uid  th* 
Dikon  witbouL  Secttr  It  ttie  Dime  irtatch  tbe  Bangklew 
■bout  Cslcutts  (Jva  to  s  *ped»  of  dolphin  found  in  tbe 
Gingoi,  eipeclalJ]'  In  the  iloR-inoTiDg  labfriDth  of  riien 
■nd  crealu  which  Intenect  the  Delta  of  thit  riier  to  the 
south,  »u(h-eut>nd  unofCslentU.  The  deacripllon 
oF  thli  ii«w  tpeeiei  we  owe  to  Dr  Roxburgh,  who  dls- 
tlngulihet  it  bj  the  nmme  of  IMpliiiuu  GangtHau.  ll> 
bodf  (Including  tbe  heu9)  !■  long  end  ilender,  thickest 
ibout  the  foreput,  and  from  thence  tapering  to  the  tailj 
from  the  snui  forwani  nearly  nmnd.  The  ikin  ti  soft. 
unooth,  and  oF  a  thining  pearl-gnj  when  drj,  with  here 
and  tbnre  light-coloured  ipota  or  vloddi,  puticnUrij 
when  old.  When  the  anluiil  !•  aliie,  and  aeao  in  the 
art  of  riling  to  hreathe,  It  sppean  niicb  darker.  Tbe 
length  of  tbe  fndiTidutI  which  Dr  Roihurgh  fliimined 
(and  which  wai  young,  Itule  more  thait  half  grown,)  wai 
>>i  and  a  half  feet,  and  at  the  thickest  part,  which  li 
rather  behind  (h«  peotonl  Hna,  three  feet  In  dmun. 
fereane.  The  weight  130  paimda.  Fur  D^iiin\u 
Pkogigna.  or  Porpoirc,  see  Plate  XIV.  fig.  33. 
The  Coininon/)a^Mi(.  This  animal  is  perhaps  better 


Am  these  fish  have  teeth  both  in  the  upper 
and  the  lower  jaw,  end  are  much  less  than 
tbe  whale.  The  Grampus,  which  is  tbe 
largest,  never  exoeeda  twenty  feet  It  may 
also  be  distinguished  by  the  flatness  of  its 
bead,  which  resembles  a  boat  turned  upside 
down.  The  Porpoiae  resembles  the  grampus 
in  most  ihings  except  the  snout,  whicn  is  not 
above  eight  feet  long  ;  its  snout  also  more 
resembles  that  of  a  hog.  The  Dolphin  has  a 
strong  reeemblanoe  to  the  porpoise,  except 
•1— t  ite  snout   is   longer,  and   more   pointed. 


Thev  have  all  fins  on  tbe  back  ;  they  all  have 
heads  verv  Urge,  like  the  rest  of  the  whale- 
kind;  ana  resemble  each  other  in  tbeii   ap- 


kaown  ai  the  Actitloui  creature  of  unreetialned  Imegl- 
'  nation  and  of  heroic  poetry,  Cban  lbs  aobar  Godea  t£  Uw 
BBS.  It  ii  unlfermif  nmiidared  ai  the  dcil|diiB  a( 
antlquitf  ;  the  ulginal  whence  werv  produced  Ibeic 
fanlaitlc  heingi,  endowed  with  all  IhoM  OTtrMedinai; 
attribiitai  and  chami  with  which  It  wai  cletbeiL  It  ie 
the  Hltnt  JchAy,  or  Sacred  Flih  of  the  Greeks,  to 
which  tbejr  originally  paid  diTine  boaoura,  and  which 
they  afterwards  embellished  with  all  the  Ulurfois  fif  m- 
brldled  &ncj'.  It  wai  alio  ttcni  to  thair  god  ApoUa  ; 
the  reaaon  autgned  for  which  1b,  that  when  Apollo  ap. 
peered  Is  the  Cretani,  and  ohUged  them  to  Mttle  en  the 
coasti  of  Deipbli,  where  he  bunded  that  oracle  *o  (amoaa 
Ibniughoul  antiquity,  he  did  eo  under  the  form  of  a  dolphin. 
Apollo  wai  thun,  according  to  Tlacootl,  adored  not  only 
In  connection  with  the  Delphin  proTlnca,  hot  tbe  DcU 
phinuifiih.  He  wai  wortfalpped  at  Delphi  with  dolpfaini 
for  hia  aymbdli.  The  anclenbi  respsctsd  tbe  ddphin 
11  a  benefactor  of  mankind  ;  tbejr  rherlihed  tbe  tale  of 
Phalaatm,  the  founder  of  Tarentum,  being  carried  n 
■bore  bf  a  dolphin  when  wrecked  on  tbe  coait  of  Italy; 
and  the  story  of  the  nuHrlan  ArioD,  who,  when  abooi 
to  he  thrown  oterbcerd  by  ttie  lailcn  that  tlwy  migbi 
poinet  themielve)  of  his  wealth,  begged  that  Iw  might 
be  permitted  to  pley  eome  melodioui  tuna,  and  tlirn 
throw  himielFinto  tbe  eea;  upon  which  one  of  the  many 
Dolpblni,  which  had  been  atlracled  by  the  mwle,  cv- 
ried  him  on  iti  beck  eah  to  Tenarua  ;  or  rather,  perbafs, 
according  to  pTid, 
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a  moment  above  water;  sometimes,  indeed, 
their  too  eager  pursnits  expose  them  to  dan- 
ger; and  a  shoal  of  herrings  often  allures 
them  out  of  their  depth.  In  such  a  case,  the 
hungry  animal  continues  to  flounder  in  the 
shallows  tilLknocked  on  the  head,  or  till  the 
returning  tide  seasonably  comes  to  its  relief. 
But  all  5iis  tribe,  and  the  dolphin  in  particu- 
lar, are  not  less  swift  than  destructive.  No 
Gsh  could  escape  them, but  from  the  awkward 
position  of  the  mouth,  which  is  placed  in  a 
manner  under  the  head  :  yet,  even  with  these 
disadvantages,  their  depredations  are  so  great, 
that  they  have  been  justly  styled  the  plun- 
derers of  the  deep. 

What  could  induce  the  ancients  to  a  pre- 
dilection in  favour  of  these  animals,  particu- 
larly the  dolphin,  it  is  not  easy  to  account  for. 
Historians  and  philosophers  seem  to  have  con- 
tended who  should  invent  the  greatest  num- 
ber of  fables  concerning  them.  The  dolphin 
was  celebrated  in  the  earliest  time  for  its 
fondness  to  the  human  race,  and  was  distin- 
guished by  the  epithets  of  the  boy.loving  and 
philanthropist.  Searceiy  an  accident  could 
happen  at  sea,  but  the  dolphin  offered  himself 

i>0Fe  an  Image  of  the  dolphin,  and  It  is  certain  it  is  seen 
iu  very  ancient  medals  and  coins.  It  yery  early  ap- 
peared on  the  shield  of  some  of  the  princes  of  France ; 
it  gave  a  name  to  a  fair  province  of  that  empire,  and 
hence  a  title  to  the  heir-apparent  of  the  crown. 

Scsreely  less  fabulous  sre  those  other  narratives  which 
have  been  transmitted  on  the  testimony  of  the  early 
naturalists.  They  tell  us  that  the  dolphin  made  Itself 
familiar  with  man,  and  conceived  a  warm  attachment 
for  him.  Pliny  narrates  that  in  Barbary,  near  the  town  of 
Hippo,  a  dolphin  used  to  frequent  the  shore,  and  accept 
of  food  from  any  hand  which  supplied  it ;  it  would  mix 
among  those  who  were  bathing,  would  allow  them  to 
mount  its  back,  would  consign  itself  with  docility  to  their 
direction,  and  obey  them  with  as  much  celerity  as  pre- 
cision  (lib.  Ix.  chap.  48).  Still  more  extraordinary  is 
that  other  tale  the  ancients  relate  in  illustration  of  the 
asaertlon  that  the  dolphin  walk  yet  more  partial  to  chll- 
dreo  than  to  adults.  Thus,  according  to  Pliny,  in 
several  chroniclet  it  was  recorded  that  a  dolphin  which 
had  penetrated  the  lake  of  Lucrinus,  in  Campania,  every 
day  received  bread  from  the  hand  of  a  child,  answering 
to  hffl  can,  and  transporting  him  on  its  back  to  school  to 
the  other  side  of  the  lake.  This  intimacy  continued  for 
several  yean,  when  the  boy  dviog,  the  afiectionate  dol- 
phin, overwhelmed  with  grief,  soon  sunk  under  Its  be- 
reavement. For  such  stories  as  these,  which  might  be 
easily  multiplied  from  Herodotus,  Plutarch,  &c.,  we 
apprehMid  that  most  of  our  readers  will  have  but  little 
patience ;  and  we  therefore  dismiss  them  with  the  well 
known  apophthegm, 

Bed  ({cdd  nen  Greda  mendax 
Andetiahlitoiia? 

The  common  dolphin  is  usually  six  or  seven  feet 
long,  sometimes  nine  or  ten.  Its  proportions  on  the 
whole  are  pleasing,  and  admirably  adapted  for  swim- 
ming. The  pectoral  fin  is  oval  and  placed  very  low ; 
the  tail  Is  bu-go  and  powerful.  Its  tints,  though  not 
gay,  are  attractive.  It  Is  black  on  the  back,  grayish 
on  the  flanks,  and  white  underneath,  with  a  peculiar 
and  astlny  glistening  when  in  or  newly  taken  out  of 
VOL.  IT. 


to  convoy  the  unfortunate  to  shore.  The 
musician  flung  into  the  sea  by  pirates,  the 
boy  taking  an  firing  in  the  midst  of  the  sea, 
and  returning  again  in  safety,  were  obliged 
to  the  dolphin  for  its  services.  It  is  not  easy, 
I  sav,  to  assign  a  cause  why  the  ancients 
should  thus  have  invented  so  many  fables  in 
their  favour.  The  figure  of  these  animals  is 
far  from  prejudicing  us  in  their  interest; 
their  extreme  rapacity  tends  still  less  to  en- 
dear them  ;  I  know  nothing  that  can  reconcile 
them  to  man  and  excite  his  prejudices,  except 
that  when  taken  thev  sometimes  have  a  plain- 
tive  moan,  with  which  they  continue  to  ex- 
press their  pain*  till  they  expire.  This,  at 
first,  mi?bt  have  excited  human  pity ;  and 
that  might  have  produced  affection.  At  pre. 
sent,  these  fishes  are  regarded  even  by  the 
vulgar  in  a  very  different  light ;  their  appear- 
ance is  far  from  being  esteemed  a  favourable 
omen  by  the  seamen  ;  and  from  their  bound - 
ings,  springs,  and  frolics  in  the  water,  ex- 
perience has  taught  the  mariners  to  prepare 
for  a  storm. 

But  it  is  not  to  one  circumstance  only  that 
the  ancients  have  confined  their  fabulous  re- 


the  water,  which  is  striking  and  beautifid.  It  may 
be  well,  however,  here  to  remark,  that  "the  dolphin 
with  its  many  dying  odours"  mentioned  in  many  books, 
and  sung  by  modem  poets,  is  not  this,  but  quite  another 
animal,  belonging  to  a  difierent  class  of  the  animal  king- 
dom ;  it  is  a  true  fish,  the  beautifully  coloured  Carypkana 
Hippurity  the  Dorado  of  the  Portuguese. 

The  common  dolphin  is  an  inhabitant  of  the  Euro- 
pean seas,  of  the  Atlantic,  and  Mediterranean.  It  is 
more  common  in  the  temperate  zone  than  in  places 
that  are  fiirtlier  south.  It  is  true  that  other  species  of 
this  genua  frequent  the  seas  of  Africa,  Asia,  and  Ame. 
rica ;  but  it  is  by  no  means  satisfactorily  ascertained 
that  the  species  now  under  consideration  has  this  exten- 
sive range.  The  opposite  opinion  seems  to  be  much 
more  probable.  They  navigate  the  waters  of  the  ocean 
lo  more  or  less  numerous  troops,  and  their  vigorous 
springs  and  rapid  natation,  which  is  dally  observed  by 
voyagei*s,  has  long  made  them  famous.  The  common 
dolphin  has  long  been  peculiarly  signalized  for  these 
qualities,  which  however  it  enjoys  only  in  common  with 
the  larger  number  of  its  congeners,  and  on  these  points 
it  does  not  merit  any  particular  distinctions.  To  swim 
with  the  rapidity  of  an  arrow,  to  shoot  ahead  of  vessels 
which  are  scudahig  before  t)ie  hreeze,  to  spring  out  of  the 
water,  and  over  the  waves,  are  qualifications  possessed 
alike  by  all  the  smaller  cetacea  which  live  in  troops  in 
the  ocean. 

Pemttty'9  Dolphin,— Oa  the  SOth  of  October  the 
vessel  of  Bougainville,  in  whicJi  Pemetty  sailed,  being 
near  the  Cape-de-Verd  islands,  was  surrounded  by  about 
a  hundred  dolphins,  which  approached  very  near  them. 
**  They  appeared,"  says  Pemetty,  **  to  have  come  only 
for  the  purpose  of  amusing  us ;  they  made  extraordinary 
leaps  out  of  the  water ;  many  of  these  in  their  capering 
vaulted  four  feet  high,  and  turned  over  two  or  three 
times  in  the  air." 

One  of  these  dolphins  which  was  taken,  weighed  « 
hundred  pounds  ;  its  beak  was  slender,  and  covered 
with  a  thick  and  grayish  skin.  "I  think,"  says  the 
author,  "  it  was  of  that  species  which  is  named  the 
Monk  of  the  Seth  for  the  anterior  part  of  the  head  tor 
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ports  concerning  theie  kntmals ;  ai  froin  their 
leaps  oat  of  their  element,  they  aMuine  a  tem- 
pororj  curvature,  which  is  faj  no  means  their 
natural  figure  in  (he  water,  the  old  painters 
and  sculptors  have  unirersally  drawn  them 
wrong-  A  dolphin  is  scarcely  ever  exhibited 
by  the  ancients  in  a  straight  shape,  but  curved, 
in  the  position  which  they  sometimes  appear 
in  when  exertine  their  force  ;  and  the  poets 
too  hare  adopted  the  general  error.  Even 
Plinj,  the  best  naturalist,  has  asserted,  that 
they  instantly  die  when  taken  out  of  the 
water  ;  but  Rondetet,  on  the  contrary,  assures 
us  that  be  hag  seen  a  dolphin  carried  alive 
from  Montpelier  to  Lyon&    - 

The  modeme  have  more  just  notions  of 
these  animals;  and  have  got  over  the  many 
fahles,  which  every  day's  experience  contra- 
dicts. Indeed  their  numbers  are  so  great, 
and,  though  shy,  they  are  so  often  taken,  that 
)uch  peculiarities,  if  they  were  possessed  of 
any,  would  have  been  long  since  ascertained. 
They  are  found,  the  porpoise  especially,  in 
such  vast  numbers,  in  all  parts  of  the  sea  that 
surrounds  this  kingdom,  that  they  are  some, 
limes  noxious  to  seamen,  when  they  sail  in 
small  vessels.  In  some  places  they  almost 
darken  the  water  as  they  rise  to  take  breath, 
and  particularly  before  had  weather,  are  much 
agitated,  swimming  against  the  wind,  and 
tumbling  about  with  unusual  violence. 

Whether  these  motions  be  the  gambols  of 
pleasure  or  the  agitations  of  terror,  is  not  well 
known.  It  is  most  probable  that  they  dread 
those  seasons  of  turbulence,  when  the  lesser 
fishes  shrink  to  the  bottom,  and  their  prey  no 
longer  offers  in  such  abundance.  In  times  of 
fairer  weather  they  are  seen  herding  together, 
and  pursuing  shoals  of  various  fish  with  great 
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Ihers  prMenltd  •omelhing  Ilka  Uia  edge  oF  i  closk;  tne 
buk  itu  bUek,  and  the  tbdomen  of  ■  peirly-gr*)'  colour, 
verging  to  yellowiib,  dippled  with  ipoti,  Mine  biick 
kni  othera  M  an  Iron-grtr  colour:  the  teeth  were  iharp, 
while,  end  in  the  form  of  tboae  of  the  pike."  To  theae 
peculiar  rhinclen,  Pemetty  add!  ttuaa  which  are  com. 
men  to  ell  the  geiiiu,  and  eul^olni  one  which,  we  believe, 
is  often  reierred  to  many  of  them,  viz.  that  they  exhale 
an  odour  which  ii  »  etrong  and  penalnting,  that  what- 
■irar  luhitance  li  Impregnated  with  It,  relalni  it  for  many 
dara.  In  iptU  of  all  that  can  be  done  to  orereoma  IL 


impetuosity.  Their  method  of  hunting  their 
game,  if  it  may  be  so  called,  is  to  follow  in  a 
pack,  and  thus  give  each  other  mutual  assist- 
ance.  At  that  season,  when  the  mackarel, 
the  herring,  the  salmon,  and  other  fish  of  pas- 
sage begin  to  make  their  appearance,  the  ce- 
taceous tribes  are  seen  fierce  in  the  pursuit ; 
urging  their  prey  from  one  creek  or  bay  to 
another,  deterring  them  from  the  shallows, 
driving  them  towards  each  other's  arobush, 
and  using  a  greater  variety  of  arts  than 
hounds  KTC  seen  to  exert  in  pursuing  the  bare. 
However,  the  porpoise  not  only  seeks  for  prey 
near  the  surface,  but  often  descends  to  tht 
bottom  in  search  of  sand-eels,  and  sea-worms, 
which  it  roots  out  of  the  sand  with  its  nose, 
in  the  manner  hogs  harrow  up  the  fields  for 
food.  For  this  purpose,  the  nose  projects  a 
little,  is  shorter  and  stronger  than  that  of  the 
dolphin ;  and  the  neck  is  furnished  with  very 
strong  muscles,  which  enable  it  the  readier  tu 
turn  up  the  sand. 

But  it  sometimes  happens,  that  the  impe- 
tuosity, or  the  hunger,  of  these  animals,  in 
their  usual  pursuits,  urges  them  beyond  the 
limits  of  safety.  The  fishermen,  who  extend 
(heir  long  nets  for  pilchards,  on  the  coasts  cif 
Cornwall,  have  sometimes  on  unwelcome  cap- 
ture in  one  of  these. — Their  feeble  nets,  which 
are  calculated  only  for  taking  smaller  prey, 
suffer  a  universal  laceration  from  the  efforts  of 
this  strong  animal  to  escape ;  and  if  it  be  not 
knocked  on  the  head,  before  it  has  bad  time 
to  flounder,  the  nets  are  destroyed,  and  the 
fishery  interrupted.  There  is  nothing,  there- 
fore, they  BO  much  dread,  as  the  entangling  a 
porpoise  ;  and  they  do  every  thine  to  intimi- 
date the  animal  from  approaching. 

Indeed,  these  creatures  are  so  violent  in  the 

Eursuit  of  their  prey,  that  they  sometimes  fbl- 
iw  a  shoal  of  small  fishes  up  a  fresh-water 
river,  from  whence  they  find  no  small  difB' 
culty  to  return.  We  have  often  seen  them 
taken  in  the  Thames  at  London,  both  above 
the  bridges  and  below  them.  It  is  curious 
enough  to  observe  with  what  activity  they 
avoid  their  pursuers,  and  what  little  time  they 
require  to  fetch  breath  above  the  water.  The 
manner  of  killing  them  is  for  four  or  five 
boats  to  spread  over  the  part  of  the  river  in 
which  they  are  seen,  and  with  fire-arms  to 
shoot  at  them  the  instant  they  rise  above  the 
water.  The  fish  being  thus  for  some  lime 
kept  in  agitation,  requires  to  come  to  the  sur- 
face at  quicker  interviilB,  and  thus  affords  the 
marksmen  more  frequent  opportunities. 

When  the  porpoise  is  taken,  it  becomes  no 

<  During  a  scarcily  of  tith,  porpoiioe  are  laid  la  din 
Id  Ifae  bottom,  and  root,  like  liogi,  among  the  nnd,  (or 
sand-eel*  and  eei-woniu.  Hanca  In  most  langBce* 
they  receive  the  name  of  Ha-hogi.  Porpobe  bai  thu 
■Ignificatiai  In  the  lulisn. 
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inconsiderable  capture,  as  it  vields  a  very 
large  quantity  of  oil ;  and  the  lean  of  some, 
particularly  if  the  animal  be  young,  is  said  to 
be  as  well  tasted  as  veaL  The  inhabitants  of 
Norway  prepare,  from  the  eggs  found  in  the 
body  of  this  fish,  a  kind  of  cavier,  which  is 
said  to  be  a  very  delicate  sauce,  or  good  when 
even  eaten  with  bread.  There  is  a  fishery  for 
porpoise  along  the  western  isles  of  Scotland 
during  the  summer  season,  when  they  abound 
on  that  shore;  and  this  branch  of  industry 
turns  to  good  advantage. 


As  for  the  rest,  we  are  told,  that  these  ani- 
mals go  with  young  ten  months  ;  that,  like 
the  whale,  they  seldom  bring  forth  above  one 
at  a  time,  and  that  in  tho  midst  of  summer  : 
tha^  they  live  to  a  considerablo  age  ;  though 
some  say  not  above  twenty-five  or  thirty  years ; 
and  they  sleep  with  the  snout  above  water. 
They  seem  to  possess,  in  a  degree  proportioned 
to  their  bulk,  the  manners  of  whales  ;  and  the 
history  of  one  species  of  cetaceous  animals, 
will,  in  a  great  measure,  serve  for  all  the  rest 
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CHAP.  I. 

OF  CARTILAQINOUS  FI8HBS  IN  GENERAL. 

We  have  seen  that  fishes  of  the  cetaceous 
kind  bear  a  strong  resemblance  to  quadrupeds 
in  their  conformation ;  those  of  the  cartilagi- 
nous kinds  are  one  remove  separated  from 
them ;  they  form  the  shade  that  completes  the 
imperceptible  gradations  of  nature. 

The  first  great  distinction  they  exhibit  is, 
in  having  cartilages  or  gristles  instead  of 
bones.  The  cetaceous  tribes  have  their  bones 
entirely  resembling  those  of  quadrupeds,  thick, 
white,  and  filled  with  marrow ;  those  of  the 
spinous  kind,  on  the  contrary,  have  small 
slender  bones,  with  points  resembling  thorns, 
and  generally  solid  throughout.  Pishes  of 
the  cartilaginous  kinds  have  their  bones  al- 
ways soft  and  yielding  ;  and  age,  that  hardens 
the  bones  of  other  animals,  rather  contributes 
still  more  to  soften  theirs.  The  size  of  all 
fishes  increases  with  age ;  but  from  the  plian- 
cy  of  the  bones  in  this  tribe,  they  seem  to 
have  no  bounds  placed  to  their  dimensions ; 
and  it  is  supposed  that  they  grow  larger 
every  day  till  they  die. 

They  have  other  difierences,  more  obviously 
discernible.  We  have  observed,  that  the  ce- 
taceous tribes  had  lungs  like  quadrupeds,  a 
heart  with  its  partition  in  the  same  manner, 
and  an  apparatus  for  hearing ;  on  the  other 
hand,  we  mentioned  that  the  spinous  kinds 
had  no  organs  of  hearing,  no  lungs  to  breathe 
through,  and  no  partition  in  the  heart ;  but 
that  their  cold  red  blood  was  circulated  by  the 
means  of  the  impulse  made  upon  their  gills 
by  the  water.  Cartilaginous  fishes  unite  both 
these  systems  in  their  conformation  :  like  the 
cetaceous  tribes,  they  have  organs  of  hearing, 
and  lungs ;  like  the  spinous  kinds,  they  have 
gills,  and  a  heart  without  a  partition.     Thus 


possessed  of  a  twofold  power  of  breathing, 
sometimes  by  means  of  their  lungs,  sometimes 
by  that  of  their  gills,  they  seem  to  unite  all  the 
advantages  of  which  their  situation  is  capable, 
and  drawing  from  both  elements  every  aid  to 
their  necessities  or  their  enjoyments. 

This  double  capacity  of  breathing  in  these 
animals,  is  one  of  the  most  remarkable  fea- 
tures in  the  history  of  Nature.  The  apertures 
by  which  they  breathe,  are  somewhere  placed 
about  the  head ;  either  beneath,  as  in  flat 
fish  ;  on  the  sides,  as  in  sharks ;  or  the  top  of 
the  head,  as  in  pipe-fish.  To  these  apertures 
are  the  gills  affixed,  but  without  any  bone  to 
open  and  shut  them,  as  in  spinous  fishes  ;  from 
which,  by  this  mark,  they  may  be  easily  dis- 
tinguished, though  otherwise  very  much  alike 
in  appearance.  From  these  are  bending  cy- 
lindrical ducts,  that  run  to  the  lungs,  and  are 
supposed  to  convey  the  air,  that  gives  the  or- 
gans their  proper  play.  The  heart,  however, 
has  but  one  valve  ;  so  that  their  blood  wants 
that  double  circulation  which  obtains  in  the 
cetaceous  kinds ;  and  the  lungs  seem  to  be 
rather  as  an  internal  assistant  to  the  gills, 
than  fitted  for  supplying  the  same  offices  as  in 
quadrupeds,  for  tliey  want  the  pulmonary  vein 
and  artery. 

From  this  structure,  however,  the  animal 
is  enabled  to  live  a  longer  time  out  of  water 
than  those  whose  gills  are  more  simple.  The 
cartilaginous  shark,  or  ray,  live  some  hours 
after  they  are  taken ;  while  the  spinous  her- 
ring or  mackarel  expire  a  few  minutes  after 
they  are  brought  on  shore.  Prom  hence  this 
tribe  seems  possessed  of  powers  that  other 
fishes  are  wholly  deprived  of;  they  can  re- 
main continually  under  water,  without  ever 
taking  breath  ;  while  they  can  venture  their 
heads  above  the  deep,  and  continue  for  hours 
out  of  their  native  element. 

We  observed,  in  a   former  chapter,  that 
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spinous  fishes  have  not,  or  at  least  appear  not 
to  have,  externally  any  instruments  of  gener- 
ation. It  is  very  different  with  those  of  the 
cartilaginous  kind,  for  the  male  always  has 
these  instruments  double.  The  fish  of  this 
tribe  are  not  unfrequently  seen  to  copulate ; 
and  their  manner  is  belly  to  belly,  such  as 
may  naturally  be  expected  from  animals  whose 
parts  of  generation  are  placed  forward.  They 
in  general  choose  colder  seasons  and  situations 
than  other  fish  for  propagating  their  kind ; 
and  many  of  them  bring  forth  in  the  midst  of 
winter. 

The  same  duplicity  of  character  which 
marka  their  general  conformation,  obtains  also 
with  regard  to  their  manner  of  bringing  forth. 
Some  bring  forth  their  young  alive  ;  and  some 
bring  fortli  eggs,  which  are  afterwards  brought 
to  maturity.  In  all,  however,  the  manner  of 
gestation  is  nearly  the  same ;  jfor  upon  dissec- 
tion, it  is  ever  found,  that  the  young,  while 
in  the  body,  continue  in  the  egg  till  a  very 
little  time  before  they  are  excluded  :  these 
eggs  they  may  properly  be  said  to  hatch 
within  their  body  ;  and  as  soon  as  their  young 
quit  the  shell,  they  begin  to  quit  the  womb 
also.  Unlike  to  quadrupeds,  or  the  cetaceous 
tribes,  that  quit  the  egg  state  in  a  few  days 
after  theii  first  conception,  and  continue  in 
the  womb  several  months  after,  these  continue 
in  the  body  of  the  female,  in  their  egg  state, 
for  weeks  together ;  and  the  eggs  are  found 
linked  together  by  a  membrane,  from  which, 
when  the  foetus  gets  free,  it  continues  but  a 
very  short  time  till  it  delivers  itself  from  its 
confinement  in  the  womb.  The  eggs  them- 
selves consist  of  a  white  and  a  volk,  and  have 
a  substance  instead  of  shell,  that  aptly  may 
be  compared  to  softened  horn.  These,  as  I 
observed,  are  sometimes  hatched  in  the  womb, 
as  in  the  shark  and  ray  kinds  ;  and  they  are 
aometiroes  excluded,  as  in  the  sturgeon,  before 
the  animal  comes  to  its  time  of  disengag- 
ing. Thus  we  see  that  there  seems  very  little 
diiference  between  the  viviparous  and  the 
oviparous  kinds,  in  this  class  of  fishes :  the 
one  hatch  their  egga  in  the  womb,  and  the 
young  continue  no  long  time  there  ;  the  others 
explude  their  eggs  before  hatching,  and  leave 
it  to  time  and  accident  to  bring  their  young 
to  maturity. 

Such  are  the  peculiar  marks  of  the  cartila 
ginous  class  of  fishes,  of  which  there  are  many 
kinds.  To  give  a  distinct  description  of  every 
fish  is  as  little  my  intention,  as  perhaps  it  is 
the  wish  of  the  reader ;  but  the  peculiarities 
of  each  kind  deserve  notice,  and  the  most 
striking  of  these  it  would  be  unpardonable  to 
omit. 

Cartilaginous  fish  may  be  divided  first  into 
those  of  the  shark  kind,  with  a  body  growing 
less  towards  the  tail,  a  rough  skin,  with  the 


mouth  placed  far  beneath  the  end  of  the  nose, 
five  apertures  on  the  sides  of  the  neck  for 
breathing,  and  the  upper  part  of  the  tail  longer 
than  the  lower.  This  class  chiefly  compre- 
hends the  Great  White  Shark,  the  Balance 
Fish,  the  Hound  Fish,  the  Monk  Fish,  the 
Dog  Fish,  the  Basking  Shark,  the  Zygaena, 
the  Tope,  the  Cat  Fish,  the  Blue  Shark,  the 
Sea  Fox,  the  Smooth  Hound  Fish,  and  the 
Porbeagle.  These  are  all  of  the  same  nature, 
and  difler  more  in  size,  than  in  figure  or  con- 
formation. 

The  next  division  is  that  of  flat  fish  ;  and 
these  their  broad,  flat,  thin  shape,  is  sufii- 
ciently  capable  of  distinguishing  from  all 
others  of  this  kind.  They  may  be  easily  dis. 
tinguished  also  from  spinous  flat  fish,  by  the 
holes  through  which  they  breathe,  which  are 
uncovered  by  a  bone  ;  and  which,  in  this  kind, 
are  five  on  each  side.  In  this  tribe  we  may 
place  the  Torpedo,  the  Skate,  the  Sharp-nosed 
Ray,  the  Rough  Ray,  the  Thornback,  and 
the  Fire  Flare. 

The  third  division  is  that  of  the  slender 
snake-shaped  kind  ;  such  as  the  Lamprey,  the 
Pride,  and  the  Pipe-fish. 

The  fourth  division  is  that  of  the  Sturgeon 
and  its  variety,  the  Ising-glass  Fish. 

The  last  divbion  may  comprise  fish  of  dif- 
ferent figures  and  natures,  that  do  not  rank 
under  the  former  divisions.  These  are  the 
Sun- Fish,  the  Tetrodon,  the  Lump  Fish,  the 
Sea  Snail,  the  Chimaera,  and  the  Fishing 
Frog.  Each  of  these  has  somewhat  peculiar 
in  its  powers  or  its  forms,  that  deserves  to  be 
remarked.  The  description  of  the  figures  oi 
these  at  least  may  compensate  for  our  general 
ignorance  of  the  rest  of  their  history. 


CHAP    IL 


OF    CARTILAGINOUS   FISHES    OF   THE    SHARK 

a 

Or  all  the  inhabitants  of  the  deep,  those  of 
the  shark  kind  are  the  fiercest  and  the  most 


1  About  thirty  species  of  sharlcB  have  been  disiio- 
guished,  of  which  twelve  have  been  seen  on  the  British 
coasts.  Some,  from  pursuing  their  prey  in  concert,  are 
called  sea-dogs,  hounds,  and  beagles.  We  may  here 
particularise  the  Blue  Shark,  the  Basking  Shark,  and 
the  Angel  Shark. 

The  Blue  Shari.-^ThB  back  of  this  shark  is  blue; 
the  belly  white.  No  orifices  are  to  be  seen  behind  the 
eye,  as  is  usual  with  fish  of  this  genus.  Two  white 
membranes,  one  to  each  eye,  perform  the  office  of  eye- 
lids. When  the  head  was  placed  downwards,  a  pretty 
large  white  pouch  came  out  of  its  mouth.  iElian  sup- 
posed this  to  serve  as  an  asylum  for  the  young  in  time 
of  danger ;  and  Mr  Pennant,  who  gives  credit  to  the 
story,  thinks  that  this  fishi  IIIlo  the  opossum,  msy  have 
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,  The  smalleat  of  this  tribe  ii  not  lew 
dreaded  hj  greater  fish,  than  many  that  h> 
appearance  seem  more  powerful;  nor  do  anj 
of  them  Mem  fearful  of  attacking  animaU  far 


>  pUca  nttad  bj'  niturs  for  Iha  reception  of  ber  foung. 
Tbli,  bowiTSr,  hu  been  deniDd  by  wni*  writtn. 

Tba  BaiUng  Sbiri.—Thii,  Iboucb  i  very  Urg>  G)b, 
pimeitpi   Doae   dF   tba  lencUj  and  farwioumeia  thu 

mirk  tfae  generality  of  the  •tauti  tribe.  It  irill  rrequeatJy 


Ire  molloitleu  on  tha  lurfaca  of  the  mter,  genenllf  on 
tia  bellv,  but  aomatlmea  oa  <!■  back;  uid  It  hodu  ao 
litUe  alrmld  of  minkind  •*  olten  lo  wider  llielf  to  be 
patted  Bod  itioked.  Ita  body  li  ilender,  and  from  tbrae 
lo  tneiis  fard)  in  lengtb  ;  oS  a  deep  lead  cdour  abora, 
and  while  below.  Tha  upper  jaw  ii  blant  at  the  end, 
and  much  longer  than  UA  lower.  The  mouLh  is  placed 
beneath,  aod  fumiibed  with  amall  taetli  j  thoae  beftre 
much  bent,  and  the  remote  onoa  conical  and  tharp- 
pointad.  Ou  each  aide  of  tha  neck  ire  fire  breathiog 
apertum.  There  are  tm  dorsal,  two  pectoral,  two 
Tenlral  lina,  and  one  imall  anal  fin.  Within  the  mouUi, 
near  the  throat,  li  a  abort  klod  of  vtbale-bone.  The  lirer 
la  of  Eucb  an  immenae  bIu  as  frequently  to  weigh  near 
I  thousand  pounds.  From  this  a  great  quantity  of  good 
oil  is  extracted,  which  renders  this  sharV  an  animal  of 
cmaldenhla  Importance  to  the  Scotch  fishermen  j  for 
according  to  Anderson,  the  tul  of  a  sin^  fiih  will  some- 
timea  sell  for  twenty  or  thirty  pounds  alarllng.  The 
basking  shark  (which  derlTes  its  name  from  Its  propen- 
sity to  lie  on  the  surface  of  the  water,  as  If  to  bask  lUelf 
in  the  aun)  frequents  our  seas  during  the  warm  summer 
months,  and  li  not  uncommon  on  the  Welch  and  Scot- 
tish couts,  where  they  come  in  ahoali,  usually  after  lu- 
terrali  of  a  certain  number  of  yean.  In  the  interrenlng 
summers,  those  that  are  seen  upoD  the  Welch  coast  are 
generally  aiogle  fish,  that  haia  probably  strayed  from  the 
rest.  They  appear  In  the  frith  of  Clyde,  and  among  the 
Hebrldea,  about  mldsummeT,  in  small  drotes  of  seren 
or  eight,  or  more  coaimonly  In  pairs.  Here  they  con- 
tinue till  the  latter  end  of  July,  when  they  disappear. 
The  food  of  these  sharks  seems  to  consist  entirely  of 
marine  plants,  and  aome  of  the  apeclea  of  medusa.  They 
swim  veiy  deliber*ta1y,  and  generally  with  their  upper 
fins  abore  water.  Sometimes  they  may  be  leeu  sporting 
about  amoDgat  the  wans,  and  leaping  setenl  feet  above 
(he  surface.  The  naflres  of  our  northern  coasts  are 
very  alert  In  the  pnrsuit,  and  very  dexterous  In  (he 
killing  of  those  fish.  When  punned,  they  do  not  accel- 
erate their  motion  till  the  boat  comes  almoit  In  contact 
with  them,  when  the  harpooner  strikes  his  weapon  into 
ilw  body  as  near  the  gllLt  as  he  can.  They  aeem  not 
Tory  susceptible  of  peln ;  for  they  often  remain  In  tha 
aame  place  till  the  united  strength  of  two  men  is  exerted 
to  force  (he  harpoon  deeper.  As  aoon  as  they  perceUe 
Ihemselvea  wounded,  they  plunge  headlong  to  tlie  bot- 
tom, and  frequently  coil  (he  rope  round  (hair  bodies  In 
agony,  atlampdng  to  disengage  themselTes  Irom  the 
fatal  initiument  by  rolling  on  the  ground.  Discovering 
that  these  eflorts  are  in  vain,  they  swim  off  with  Mch 
UDaaIng  ripIdUy,  that  one  Instance  has  occurred  of  a 
baaklng  ihaik  towlug  to  aome  distance,  a  veasel  of 
aeventy  tma  burden  against  a  fresh  gale.  They  somo- 
tlmasruQofl'wKh  two  hundred  bthonis  of  line,  and  two 
harpoons  In  them  ;  and  will  employ  the  men  frosu  twelve 


•boTo  tbeir  aise ;  but  the  Great  White  Shark, 
which  is  the  largest  of  the  kind,  jcaua  lo  the 
most  amazing  rapidity,  the  ilrongeat  appetites 
for  mischief ;  as  he  approaches  nearly  in  aiie 
to  the  whale,  he  far  surpasses  him  in  strength 
and  celerity,  in  the  formidable  arrangement 
of  his  teeth     and  his   insatiable   desire    of 

TheWhite  SAark  u  sometimes  seen  to  rank 
even  among  whales  for  magnitude  i   and  ie 


found  from  twenty  to  thirty  feet  long.  Some 
assert   that  they   hare    seen   them   of    foor 

to  twenty-four  houn  before  thay  are  aubdued.  Aa  looo 
IS  they  are  killed,  the  GshenDanfaaul  them  on  shoie;  cr. 
If  at  a  disUnca  from  land,  to  the  TeaEel's  side,  to  col 
them  up  and  take  out  the  liver,  which  is  the  only  iKeful 
part  of  their  bodies.  This  Is  melted  into  oil  In  ketUei 
provided  for  (he  purpose  ;  and  If  the  fish  be  a  large  one. 
It  yields  eight  barrels  or  upwards. 

The  ..4>^^(tar4.— This  is  very  unlike  the  commaB 
aharks,  being  disUugulahed  by  Ita  flat  body,  whicfa  fbons 


the  connecting  link,  as  it  were,  between  the  genit)  of  rays 
and  that  of  sbaiiu,  as  It  partakes  of  the  figure  of  boUi. 
It  is  called  Angel-ahark  from  its  extended  pectoral  fioi 
having  (he  appearance  of  nlngi.  The  head  Is  of  a  cir- 
cular form,  and  rather  broader  than  the  body.  TbemoDtk 
Is  wide,  and  Is  aituated  at  the  extremity  of  the  head. 
Like  tbe  sharks,  tlie  old  fish  of  this  apecles  bsTe  more 
teeth  than  the  young  ones.  Hios  two  anget-shariu, 
only  a  foot  long,  in  the  possession  of  Dr  Block,  had  only 
two  rows  of  teeth  In  the  upper  Jaw,  and  time  In  tlie 
lower  ;  while  Willoi^by  and  Rciidelet  assert,  that  there 
an  three  In  the  former,  and  five  In  the  latter.  Of  a 
certain  poison  of  the  akin  the  Turka  make  tba  moit 
beautiful  shagreen  for  watch  eases.  Tlie  angel-aiiark  b 
found  in  the  Mediterranean  and  Gennan  ocawi. 

The  ^tttd  Dog-JUh  is  an  Inhabitant  of  meat  aeiaa, 
and  measures  four  feet  long  ;  it  Is  very  voradou^  and 
feeds  chiefly  upon  fish.  The  body  is  reddish  brvwn,  witk 
large  distinct  black  spots;  It  is  white  beneath,  sod  a 
little  compressed  at  each  end  :  (he  skin,  when  dried,  is 
used  for  various  purposes.  The  head  is  small,  and  tlie 
■nout  short  ;  the  eyes  are  oblong,  and  the  pupil  la  of  a  tea- 
green  colour  ;  the  iris  of  the  eye  is  white  ;  the  mou'.b  is 
oblong,  and  wide,  armed  with,  three  rows  of  toeth ;  tlie 
tongue  is  cartilaginous,  and  with  tbe  palate  la  rough ;  tlH 
nostrils  are  aurrounded  with  a  lobe  and  rermiform  ap- 
pendage i  the  vent  Is  placed  before  tlie  middle  of  the 
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thousand  pound  weight ;  and  we  are  told  par- 
ticularly  of  one,  that  had  a  human  corpse  in 
his  belly.  The  head  is  large  and  somewhat 
flatted ;  the  snout  long,  and  the  eyes  large. 
The  mouth  is  enormously  wide^  as  is  (he 
throat,  and  capable  of  swallowing  a  man  with 
great  ease.  But  its  furniture  of  teeth  is  still 
more  terrible ;  of  these  there  are  six  rows,  ex- 
tremely hardy  sharp-pointed,  and  of  a  wedge- 
like figure.  It  is  asserted  that  there  are 
seventy-two  in  each  jaw,  which  make  a  hun- 
dred and  forty-four  in  the  whole ;  yet  others 
think  that  their  number  is  uncertain ;  and 
that  in  proportion  as  the  animal  grows  older, 
these  terrible  instruments  of  destruction  are 
found  to  increase.  With  these  the  jaws,  both 
above  and  below,  appear  planted  all  over;  but 
the  animal  has  a  power  of  erecting  or  depress, 
ing  them  at  pleasure.  When  the  shark  is  at 
rest,  they  lie  quite  flat  in  his  mouth;  but 
when  he  prepares  to  seize  his  prey,  he  erects 
all  this  dreadful  apparatus^  by  the  help  of  a  set 
of  muscles  that  join  them  to  the  jaw ;  and  the 
animal  he  seizes,  dies,  pierced  with  a  hundred 
wounds,  in  a  moment 

Nor  is  this  fish  less  terrible  to  behold  as  to 
the  rest  of  his  form  :  his  fins  are  larger  in  pro- 
portion ;  he  is  furnished  with  great  goggle 
eyes,  that  he  turns  with  ease  on  every  side, 
so  as  to  see  his  prey  behind  him  as  well  as 
before ;  and  his  whole  aspect  is  marked  with 
a  character  of  malignity:  his  skin  also  is 
rough,  hard  and  prickly;  being  that  substance 
which  covers  instrument  cases,  called  sha- 
green. 

As  the  shark  is  thus  formidable  in  his  ap- 
pearance, so  is  he  also  dreadful  from  his 
courage  and  activity.  No  fish  can  swim  so 
fast  as  he ;  none  so  constantly  employed  in 
swimming  ;  he  outstrips  the  swiftest  ships, 
plays  round  them,  darts  out  before  them,  re- 
turns, seems  to  gaze  at  the  passengers,  and 
all  the  while  does  not  seem  to  exhibit  the 
smallest  symptom  of  an  efibrt  to  proceed. 
Such  amazing  powers,  with  such  great  appe- 
tites  for  destruction,  would  quickly  unpeople 
even  the  ocean, but  providentiallv,  the  shark's 
upper  jaw  projects  so  far  above  tlie  lower,  that 
he  is  obliged  to  turn  on  one  side,  (not  on  his 
back,  as  is  generally  supposed,)  to  seize  his 
prey.  As  this  takes  some  small  time  to  per- 
form, the  animal  pursued  seizes  that  oppor- 
tunity to  make  its  escape. 

Still,  however,  the  depredations  he  commits 
are  frequent  and  formidable.  The  shark  is 
the  dread  of  sailors  in  all  hot  climates ;  where, 
like  a  greedy  robber,  he  attends  the  ships,  in 


bodjr,  the  Tentral  fins  distinct ;  the  first  dorsal  fin  is 
pheed  behind  the  ventral ;  the  second  dorsal  fin  is  less, 
and  nearlx  opposite  the  anal ;  the  tail  is  narrow,  ending 
below  Id  a  sharp  angle. 


expection  of  what  may  drop  over-board.  A 
man  who  unfortunately  falls  into  the  sea  at 
such  a  time,  is  sure  to  perish,  without  mercy. 
A  sailor  that  was  bathing  in  the  Mediter- 
ranean,  near  Antibes,  in  the  year  1744,  while 
be  was  swimming  about  fifty  yards  from  the 
ship,  perceived  a  monstrous  fish  making  to- 
wards him,  and  surveying  him  on  every  side, 
as  fish  are  often  Been  to  look  round  a  bait. 
The  poor  man,  struck  with  terror  at  its  ap- 
proach, cried  out  to  his  companions  in  the 
vessel  to  take  him  on  board.  They  accord, 
ingly  threw  him  a  rope  with  the  utmost  ex. 
pedition,  and  were  drawing  him  up  by  the 
ship's  side,  when  the  shark  darted  after  him 
from  the  deep,  and  snapped  off  his  leg. 

Mr  Pennant  tells  us,  that  the  master  of  a 
Guinea-ship,  finding  a  rage  for  suicide  pre- 
vail among  his  slaves,  from  a  notion  the  un- 
happy creatures  had,  that  after  death  they 
should  be  restored  again  to  their  families, 
friends,  and  country ;  to  convince  them  at  least 
that  some  disgrace  should  attend  them  here, 
he  ordered  one  of  their  dead  bodies  to  be  tied 
by  the  heels  to  a  rope,  and  so  let  down  into 
the  sea ;  and,  though  it  was  drawn  up  again 
with  great  swiftness,  yet  in  that  short  space, 
the  sharks  had  bit  off  all  but  the  feet  Whether 
this  story  is  prior  to  an  accident  of  the  same 
kind,  which  happened  at  Belfast  in  Ireland, 
about  twenty  years  ago,  I  will  not  take  upon 
me-  to  determine ;  but  certain  it  is,  there  are 
some  circumstances  alike  in  both,  though  more 
terrible  in  that  I  am  going  to  relate.  A 
Guinea  captain  was,  by  stress  of  weather, 
driven  into  the  harbour  of  Belfast,  with  a  lad 
ing  of  very  sickly  slaves,  who,  in  the  manner 
above-mentioned,  took  every  opportunity  to 
throw  themselves  overboard  when  brought  up 
upon  the  deck,  as  usual,  for  the  benefit  of  the 
fresh  air.  The  captain  perceiving,  among 
others,  a  woman  slave  attempting  to  drown 
herself,  pitched  upon  her  as  a  proper  example 
to  the  rest  As  he  supposed  that  they  did  not 
know  the  terrors  attending  death,  he  ordered 
the  woman  to  be  tied  with  a  rope  under  the 
arm-pits,  and  so  let  her  down  into  the  water. 
When  the  poor  creature  was  thus  plunged  in, 
and  about  half  way  down,  she  was  heard  to 
give  a  terrible  shriek ,  which  at  first  was  as- 
cribed  to  her  fears  of  drowning;:  but  soon 
after,  the  water  appearing  red  all  round  her, 
she  was  drawn  up,  and  it  waa  found  that  a 
shark,  which  had  followed  the  ship,  had  bit 
her  off  from  the  middle. 

Such  is  the  frightful  rapacity  of  this  ani- 
mal ;  nothing  that  has  life  is  rejected.  But 
it  seems  to  have  a  peculiar  enmity  to  man  : 
when  once  it  has  tasted  human  flesh,  it  never 
desists  from  haunting  those  places  where  it 
expects  the  return  of  its  prey.  It  is  even 
asserted,  that  along   the   coasts  of    Africa, 
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where  these  animali)  are  found  in  great  abun- 
dance, numbers  of  the  negroes,  who  are  oblig- 
ed to  frequent  the  waters,  are  seized  and  de- 
voured by  them  every  year.  The  people  of 
these  coasts  are  firmly  of  opinion,  that  the 
shark  loves  the  black  man's  flesh  in  prefer- 
ence to  the  white,  and  that  when  men  of  dif. 
ferent  colours  are  in  the  water  together,  it 
always  makes  choice  of  the  former. 

However  this  be,  men  of  all  colours  are 
equally  afraid  of  this  animal,  and  have  con- 
trived different  methods  to  destroy  him.  In 
general,  they  derive  their  success  from  the 
shark's  own  rapacity.  The  usual  method  of 
our  sailors  to  take  him,  is  by  baiting  a  great 
hook  with  a  piece  of  beef  or  pork,  which  is 
thrown  out  into  the  sea  by  a  strong  cord, 
strengthened  near  the  hook  with  an  iron  chain. 
Without  this  precaution,  the  shark  would 
quickly  bite  the  cord  in  two,  and  thus  set 
himself  free.  It  is  no  unpleasant  amusement 
to  observe  this  voracious  animal  coming  up 
to  survey  the  bait,  particularly  when  not 
pressed  by  hunger.  He  approaches  it,  ex- 
amines it,  swims  round  it,  seems  for  a  while 
to  neglect  it,  perhaps  apprehensive  of  the 
cord  and  chain ;  he  quits  it  for  a  little  ;  but 
his  appetite  pressing,  he  returns  again ;  ap. 
pears  preparing  to  devour  it,  but  quits  it  once 
more.  When  the  sailors  have  sufficiently  di. 
verted  themselves  with  his  different  evolu- 
tions, they  then  make  a  pretence,  by  drawing 
the  rope,  as  if  intending  to  take  the  bait 
away  :  it  is  then  that  the  glutton's  hunger  ex- 
cites him  ;  he  darts  at  the  bait,  and  swallows 
it,  hook  and  all.  Sometimes,  however,  he 
does  not  so  entirely  gorge  the  whole,  but  that 
he  once  more  gets  free ;  yet  even  then,  though 
wounded  and  bleeding  with  the  hook,  he  will 
again  pursue  the  bait  until  he  is  taken. 
When  he  finds  the  hook  lodged  in  his  maw, 
his  utmost  efforts  are  then  excited  but  in  vain, 
to  g^t  free ;  he  tries  with  his  teeth  to  cut  the 
chain ;  he  pulls  with  all  his  force  to  break 
the  line ;  he  almost  seems  to  turn  his  stomach 
inside  out,  to  disgorge  the  hook  :  in  this  man. 
ner  he  continues  his  formidable  though  fruit- 
less efforts ;  till,  quite  spent,  he  suffers  his 
head  to  be  drawn  above  water,  and  the  sail- 
ors,  confining  his  tail  by  a  noose,  in  this  man. 
ner  draw  him  on  ship-board,  and  despatch 
him.  This  is  done  by  beating  him  on  the 
head  till  he  dies ;  yet  even  that  is  not  effected 
without  difficulty  and  danger ;  the  enormous 
creature,  terrible  even  in  the  agonies  of  death, 
still  struggles  with  bis  destroyers  ;  nor  is 
there  an  animal  in  the  world  that  is  harder  to 
be  killed.  Even  when  cut  in  pieces,  the 
muscles  still  preserve  their  motion,  and  vibrate 
for  some  minutes  after  being  separated  from 
the  body.  Another  method  of  taking  them, 
is  by  striking  a  barbed  instrument,  called  a 


fizgig,  into  his  body,  as  he  brushes  along  by 
the  side  of  the  ship.  As  soon  as  he  is  taken 
up,  to  prevent  his  flouncing,  they  cut  off"  the 
tail  with  an  axe,  with  the  utmost  expedition. 

This  is  the  manner  in  which  Europeans 
destroy  the  shark  ;  but  some  of  the  Negroes 
along  the  African  coast,  take  a  bolder  and 
more  dangerous  method  to  combat  their  terri- 
ble enemy.  Armed  with  nothing  more  than 
a  knife,  the  Negro  plunges  into  the  water, 
where  he  sees  the  shark  watching  for  his 
prey,  and  boldly  swims  forward  to  meet  him: 
though  the  great  animal  does  not  come  to  pro- 
voke the  combat,  he  does  not  avoid  it,  and 
suffers  the  man  to  approach  him ;  but  just  as 
he  turns  upon  his  side  to  seize  the  aggressor, 
the  Negro  watches  the  opportunity,  plunges 
his  kni^  into  the  fish's  belly,  and  pursues  his 
blows  with  such  success,  that  he  lays  the  ra- 
venous tyrant  dead  at  the  bottom  :  he  soon 
however  returns,  fixes  the  fiah'a  head  in  a 
noose,  and  drags  him  to  shore,  where  he 
makes  a  noble  feast  for  the  adjacent  villages. 

Nor  is  man  alone  the  only  enemy  this  fish 
has  to  fear  :  the  Remora,  or  Sucking-fish,  is 
probably  a  still  greater,  and  follows  the  shark 
every  where.  This  fish  has  got  a  power  of 
adhering  to  whatever  it  sticks  against,  in  the 
same  manner  as  a  cupping-glass  sticks  to  the 
human  body.  It  is  by  such  an  apparatus 
that  this  animal  sticks  to  the  shark,  and  drains 
away  its  moisture.  The  seamen,  however, 
are  of  opinion,  that  it  is  seen  to  attend  on  the 
shark  for  more  friendly  purposes,  to  point  him 
to  his  prey,  and  to  apprbe  him  of  his  danger. 
For  this  reason  it  has  been  called  the  Shark's 
Pilot. 

The  shark  so  much  resembles  the  whale  in 
size,  that  some  have  injudiciously  ranked  it 
in  the  class  of  cetaceous  fishes ;  but  its  real 
rank  is  in  the  place  here  assigned  it,  among 
those  of  the  cartilaginous  kind.     It  breathes 
with  gills  and  lungs,  its  bones  are  gristly,  and 
it  brings  forth  several  living  young.    Belonius 
assures  us,  that  he  saw  a  female  shark  pro- 
duce eleven  live  young  ones  at  a  time.      But 
I  will  not  take  upon  me  to  vouch  for  the  ve- 
racity of  Rondeletius,  who,  when  talking  of 
the  blue  shark,  says,  that  the  female  will  per> 
mit  her  small  brood,  when  in  danger, to  swim 
down  her  mouth,  and  take  shelter  in  her  belly. 
Mr  Pennant,  indeed  seems  to  give  credit  to 
the  story,  and  thinks  that  this  fish,  like  the 
oppossum,  may  have  a  place  fitted  by  natnre 
for  the  reception  of  her  young.     To  his  opin- 
ion much  deference  is  due,  and  is  sufficient,  at 
least,  to  make  us  suspend  our  dissent ;    for 
nothing  is  so  contemptible  as  that  affectation 
of  wisdom  which  some  display,  by  universal 
incredulity.^ 

1  Sharks,  u  well  u  the  Ray  tribe,  bring  fordi  tbesr 


THE  RAY. 


273 


Upon  the  whole,  a  shark,  vrhen  living,  is  a 
rery  formidable  animal ;  and,  when  dead,  is 
of  very  little  value.  The  flesh  is  hardly  di- 
gestible by  any  but  the  Negroes,  who  are 
fond  of  it  to  distraction;  the  liver  affords 
three  or  four  quarts  of  oil ;  some  imaginary 
virtues  have  been  ascribed  to  the  brain ;  and 
its  skin  is,  by  ^reat  labour,  polished  into  that 
substance  called  shagreen.  Mr  Pennant  is  of 
opinion,  that  the  female  is  larger  than  the 
male  in  all  this  tribe ;  which  would,  if  con- 
firmed by  experience,  make  a  striking  agree- 
ment between  them  and  birds  of  prey.  It 
were  to  be  wished  that  succeeding  historians 
woald  examine  into  this  observation,  which  is 
offered  only  as  a  conjecture  *  ^ 


CHAP.  III. 

OF  CART1LAOINOU8  FLAT-FIflH,  OR  THE  RAT 

KINO. 

Tbb  same  rapacity  which  impels  the  shark 
along  the  surface  of  the  water,  actuates  the 
flat  fish  at  the  bottom.  Less  active,  and  less 
formidable,  they  creep  in  security  along  the 
bottom,  seize  every  thing  that  comes  in  their 
way ;  neither  the  hardest  shells  nor  the  sharp- 
est  spines  give  protection  to  the  animals  that 
bear  them;  their  insatiable  hunger  is  such, 
that  they  devour  all ;  and  the  force  of  their 

f  oong  alive,  more  than  one  at  a  time,  and  each  Inclosed 
in  ft  square  horuf  case,  terminated  at  the  four  conien  by 
slender  filaments.  After  being  in  the  water  some  time, 
these  natural  poaches  open  at  one  end,  and  the  young 
fish  escapes  from  bis  confinemenL  These  receptacles 
are.  In  the  shark,  of  a  pellucid  horn-colour,  termluated 
ftt  the  comers  by  very  long  slender  filaments,  which  are 
generally  found  twistsd  round  coral,  sea-weeds,  and 
oiher  substances,  to  prevent  their  being  driiren  on  shore 
before  the  young  is  excluded  :  those  of  the  Ray  tribe  are 
black,  with  the  filaments  hardly  longer  than  the  case, 
and  are  frequently  cast  on  our  shores  in  great  abun. 
dance. 

>  The  Small  Spoiled  Dog-Fkh  is  a  species  of  shark, 
sometimes  found  on  our  shores.  It  is  called  Morgay  in 
Scotland.     It  lies  near  the  bottom  of  the  water,  and  its 


food  is  small  fbh  and  Crustacea.  It  Is  often  caught  on 
the  fishermen's  lines,  but  is  a  useless  capture  to  them. 
It  Is  iiyurious  to  the  fisheries  from  its  voracity.  Its 
lenitth  Is  about  eighteen  Inches. 

The  Large  S^fotted  Dog-Fish,  called  in  Scotland 
Bounce,  is  easily  distinguished  from  the  other  by  its 
larger  but  less  numerous  spots,  and  by  the  greater  bulk 
of  Uie  body  for  the  same  length.  Like  the  Small  Spot- 
ted Dog-rish,  its  haunts  are  near  the  bottom,  and  its 
food  similar,  but  It  also  frequents  rocky  ground,  and  is 
hence  sometimes  called  the  Jiock  Dog-Fitk, 

vcs*.  11. 


stomach  is  so  great,  that   it  easily   digests 
them. 

The  whole  of  this  kind  resemble  each  other 
very  strongly  in  their  figure ;  nor  is  it  easy, 
witnout  experience,  to  distinguish  one  from 
another.  The  stranger  to  this  dangerous  tribe 
may  imagine  he  is  only  handling  a  skate, 
when  he  is  instantly  struck  numb  by  the  tor- 
pedo; he  may  suppose  he  has  caught  a  thorn- 
back,  till  he  is  stung  by  the  fire-flare.  It 
will  be  proper,  therefore,  after  describing  the 

§eneral  figure  of  these  animals,  to  mark  their 
ifferences. 

All  fish  of  the  ray  kind  are  broad,  cartila- 
ginous, swimming  flat  on  the  water,  and 
having  spines  on  different  parts  of  their  body, 
or  at  use  tail.  They  ail  have  their  eyes  and 
mouth  placed  quite  under  the  body,  with 
apertures  for  breathing  either  about  or  near 
them.  They  all  have  teeth,  or  a  rough  bone, 
which  answers  the  same  purpose.  Their 
bowels  are  very  wide  towards  the  mouth,  and 
go  on  diminishing  to  the  tail.  The  tail  is 
very  differently  shaped  from  that  of  other  fishes; 
and  at  first  sight  more  resembling  that  of 
a  quadruped,  being  narrow,  and  ending  either 
in  a  bunch  or  a  point  But  what  they  are 
chiefly  distinguished  by,  is,  their  spines  or 
prickles,  which  the  different  species  have  on 
different  parts  of  their  body.  Some  are 
armed  with  spines  both  above  and  below; 
others  have  them  on  the  upper  part  only ; 
some  have  their  spines  at  the  tail ;  some  have 
three  rows  of  them ,  and  others  but  one.  These 
prickles  in  some  are  comparatively  soft  and 
feeble ;  those  of  others,  strong  and  piercing. 
The  smallest  of  these  spines  are  usually  in- 
clining towards  the  tail ;  the  larger  towards 
the  head. 

It  is  by  the  spines  that  these  animals  are 
distinguished  from  each  other.  The  skate 
has  the  middle  of  the  back  rouj?h,  and  a  single 
row  of  spines  on  the  tail.  The  sharp-nosed 
ray  has  ten  spines  that  are  situated  towards 
the  middle  of  the  back.  The  rough  ray  has 
its  spines  spread  indiscriminately  over  the 
whole  back.  The  thorn-back  has  its  spines  dis. 
posed  in  three  rows  upon  the  back.  The  fire, 
flare  has  but  one  spine,  but  that  indeed  a  ter. 
rible  one.  This  dangerous  weapon  is  placed 
on  the  tail,  about  four  inches  from  the  body, 
and  is  not  less  than  five  inches  long.  It  is  of 
a  flinty  hardness,  the  sides  thin,  sharp- pointed, 
and  closely  and  sharply  bearded  tlje  whole 
way.  The  last  of  this  tribe  that  I  shall  men- 
tion is  the  torpedo ;  and  this  animal  has  no 
spines  that  can  wound  ;  but  in  the  place  of 
them  it  is  possessed  of  one  of  the  most  potent 
and  extraordinary  faculties  in  nature. 

Such  are  the  principal  differences  that  may 
enable  us  to  distinguish  animals,  some  of 
which  are  of  very  great  use  to  mankind,  from 

2k 


274 


HISTORY  OP  FISHEft. 


others  that  are  terrible  aiid  noxious.  With 
respect  to  their  uses,  indeed,  as  we  shall  soon 
see,  they  differ  much;  but  the  similitude 
among  them,  as  to  their  nature,  appetites,  and 
conformation,  is  perfect  and  entire.  They  are 
all  as  voracious  as  they  are  plenty ;  and  as 
dangerous  to  a  stranger,  as  useful  to  him  who 
can  distinguish  their  differences. 

Of  all  the  larger  fish  of  the  sea,  these  are 
the  roost  numerous ;  and  they  owe  their  num- 
bers to  their  size.  Except  the  white  shark 
and  cachalot  alone,  there  is  no  other  fish  that 
has  a  swallow  large  enough  to  take  them  in ; 
and  their  spines  make  them  a  still  more  dan- 
gerous morsel.  Yet  the  size  of  some  is  such, 
that  even  the  shark  himself  is  unable  to  de- 
vour them ;  we  have  seen  some  of  them  in 
England  weigh  above  two  hundred  pounds ; 
but  that  is  nothing  to  their  enormous  bulk  in 
other  parts  of  the  world.  Labat  tells  us  of  a 
prodigious  ray  that  was  speared  by  the  Ne- 
groes at  Guadaloupe,  which  was  thirteen  feet 
eight  inches  broad,  and  above  ten  feet  from 
the  snout  to  the  insertion  of  the  tail.  The  tail 
itself  was  in  proportion,  for  it  was  no  less 
than  fifteen  feet  long,  twenty  inches  broad  at 
its  insertion,  and  tapering  to  a  point  The 
body  was  two  feet  in  depth ;  the  skin  as  thick 
as  leather,  and  marked  with  spots;  which 
spots,  in  all  of  this  kind,  are  only  glands,  that 
supply  a  mucus  to  lubricate  and  soften  the 
skin.  This  enormous  fish  was  utterly  unfit 
to  be  eaten  by  Europefins ;  but  the  Negroes 
chose  out  some  of  the  nicest  bits,  and  carefully 
salted  them  up  as  a  most  favourite  provision. 

Yet,  large  as  this  may  seem,  it  is  very  pro- 
bable that  we  have  seen  only  the  smallest  of 
the  kind  ;  as  they  generally  keep  at  the  bot- 
tom, the  largest  of  the  kind  are  seldom  seen ; 
and  as  they  may  probably  have  been  growing 
for  ages,  the  extent  of  their  magnituoie  is  un. 
known.  It  is  generally  supposed,  however, 
that  they  are  the  largest  inhabitants  of  the 
deep  ;  and,  were  we  to  credit  the  Norway 
bishop,  there  are  some  above  a  mile  over.  But 
to  suppose  an  animal  of  such  a  magnitude  is 
absurd  ;  yet  the  overstretching  the  supposition 
does  not  destroy  the  probability  that  animals 
of  this  tribe  grow  to  an  enormous  size. 

The  ray  generally  chooses  for  its  retreat 
such  parts  of  the  sea  as  have  a  black  muddy 
bottom  ;  the  large  ones  keep  at  greater  depths; 
but  the  smaller  approach  the  shores,  and  feed 
upon  whatever  living  animals  they  can  sur- 
prise, or  whatever  putrid  substances  they  meet 
with.  As  they  are  ravenous,  they  easily  take 
the  bait,  yet  will  not  touch  it  if  it  be  taken 
up  and  kept  a  day  or  two  out  of  water. 
Almost  all  fish  appear  much  more  delicate 
with  regard  to  a  baited  hook  than  their  ordin- 
ary food  They  appear  by  their  manner  to 
perceive  the  line,  and  to  dread  it ;  but  the  im- 


pulse of  their  hunger  is  too  great  for  their 
caution  ;  and,  even  though  they  perceive  the 
danger,  if  thoroughly  hungry  they  devour  the 
destruction. 

These  fish  generate  in  March  and  April; 
at  which  time  only  they  are  seen  swimming 
near  the  surface  of  the  water,  several  of  the 
males  pursuing  one  female.  They  adhere  so 
fast  together  in  coition,  that  the  fishermen 
frequently  draw  up  both  together,  though  only 
one  has  been  hooked.  The  females  are  pro- 
lific to  an  extreme  degree ;  there  having  been 
no  less  than  three  hundred  eggs  taken  out  of 
the  body  of  a  single  ray.  These  eggs  are 
covered  with  a  tough  homy  substance,  which 
they  acquire  in  the  womb ;  for  before  they 
descend  into  that,  they  are  attached  to  the 
ovary  pretty  much  in  the  same  manner  as  in 
the  body  of  a  pullet  From  this  ovary,  o? 
egg-bag,  as  it  is  vulgarly  called,  the  fish's 
eggs  drop  one  by  one  into  the  womb,  and  there 
receive  a  shell  by  the  concretion  of  the  fluids 
of  that  organ.  When  come  to  proper  matur* 
ity,  they  are  excluded,  but  never  above  one 
or  two  at  a  time,  and  often  at  intervals  of  three 
or  four  hours.  These  eggs,  or  purses,  as  the 
fishermen  call  them,  are  usually  cast  about 
the  beginning  of  May,  and  they  continue 
casting  during  the  whole  summer.  In  Octo- 
ber, when  their  breeding  ceases,  they  are  ex- 
ceedingly poor  and  thin  ;  but  in  Novembei 
they  be^in  to  improve,  and  grow  gradually 
better  till  May,  when  they  are  in  the  highest 
perfection. 

It  is  chiefly  during  the  winter  season  that 
our  fishermen  take  them  ;  but  the  Dutch,  who 
are  indefatigable,  begin  their  operations  earlier, 
and  fish  with  better  success  than  we.  The 
method  practised  by  the  fishermen  of  Scar- 
borough is  thought  to  be  the  best  among  the 
English  ;  and,  as  Mr  Pennant  has  given  a 
very  succinct  account  of  it,  I  will  take  leave 
to  present  it  to  the  reader. 

*'  When  they  go  out  to  fish,  each  peraon  is 
provided  with  three  lines  :  each  man's  iiiies 
are  fairly  coiled  upon  a  flat  oblong  piece  of 
wicker-work  ;  the  books  being  baited  and 
placed  very  regularly  in  the  centre  of  the  coil. 
Each  line  is  furnished  with  two  hundred  and 
eighty  hooks,  at  the  distance  of  six  feet  two 
inches  from  each  other.  The  hooks  are  fas> 
tened  to  lines  of  twisted  horse-hair,  twenty- 
seven  inches  in  length. 

*'  When  fishing,  there  are  always  three 
men  in  each  coble  ;  and  consequently  nine  of 
these  lines  are  fastened  together,  and  used  as 
one  line,  extending  in  length  near  three  miles, 
and  furnished  with  above  two  thousand  five 
hundred  hooks.  An  anchor  and  a  buoy  are 
fixed  at  the  first  end  of  the  line,  and  one  more 
at  each  end  of  each  man's  lines  ;  in  all,  fouT 
anchors,  and  four  buoys  made  of  leather  or 
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cork.  The  line  is  always  laid  across  the  cur. 
rent  The  tides  of  flood  and  ebb  continue  an 
eqaal  time  upon  our  coast ;  and,  when  undis- 
turbed  by  winds,  run  each  way  about  six 
hours.  They  are  so  rapid  that  the  fishermen 
can  only  shoot  and  haul  tlieir  lines  at  the  turn 
of  the  tide;  and  therefore  the  lines  always  re- 
main upon  the  ground  about  six  hours.  The 
same  rapidity  of  tide  prevents  their  using 
hand  lines  ;  and,  therefore,  two  of  the  people 
commonly  wrap  themselves  in  the  sail  and 
sleep,  while  the  other  keeps  a  strict  look-out, 
for  fear  of  being  run  down  by  ships,  and  to 
observe  the  weather ;  for  storms  often  rise  so 
suddenly,  that  it  is  sometimes  with  extreme 
difficulty  they  escape  to  the  shore,  though  they 
leave  their  lines  behind  them. 

*'  The  coble  is  twenty  feet  six  inches  long, 
and  ^Ye  feet  extreme  breadth.  It  is  about 
one  ton  burden,  rowed  with  three  pair  of  oars, 
and  admirably  constructed  for  the  purpose  of 
encountering  a  mountainous  sea.  They  hoist 
sail  when  the  wind  suits. 

**  The  five-men-boat  is  forty  feet  long,  fif- 
teen broad,  and  twenty-five  tons  burden.     It 
is  so  called,  though  navigated  by  six  men  and 
a  boy ;  because  one  of  the  men  is  hired  to 
oook,  and  does  not  share  in  the  profits  with 
ttie  other  five. — All  our  able  fishermen  go  in 
these  boats  to  the  herring  fishery  at  Yarmouth, 
I  he  latter  end  of  September,  and  return  about 
the  middle  of  November.     The  boats  are  then 
laid'up  until  the  beginning  of  Lent,  at  which 
time  they  go  off  in  them  to  the  edge  of  the 
Dogger,  and  other  places,  to  fish  for  turbot, 
cod,  Ung,  skate,  &c.     They  always  take  two 
cobles  on  board,  and  when  they  come  upon 
their  ground,  anchor  the  boat,  throw  out  the 
cobles,  and  fish  in  the  same  manner  as  those 
do  who  go  from  the  shore  in  a  coble  ;  with 
(his  difference  only,  that    here  each  man  is 
provided   with  double  the  quantity  of  lines, 
and,  instead  of  waiting  the  return  of  the  tide 
in  the  coble,  return  to  the  boat,  and  bait  their 
other  lines  ;  thus  hauling  one  set,  and  shoot- 
ing another,  every  turn  of  tide.     They  com- 
monly run  into  the  harbour  twice  a^week,  to 
deliver    their    fish.       The    five-men-boat   is 
decked  at  each  end,  but  open  in  the  middle, 
and  has  two  long  sails. 

*'  The  best  bait  for  all  kinds  of  fish,  is  fresh 
herring  cut  in  pieces  of  a  proper  size:  and 
notwithstanding  what  has  been  said  to  the 
contrary,  they  are  taken  there  at  any  time  in 
the  winter,  and  all  the  spring,  whenever  the 
fishermen  put  down  some  nets  for  that  pur- 
pose :  the  five-men  boats  always  take  some 
nets  for  that  end.  Next  to  herrings  are  the 
lesser  lampreys,  which  come  all  winter  by 
land-carriage  from  Tadcaster.  The  next  baits 
in  estcena  arc  small  haddocks  cut  in  pieces, 
sand-worms,  muscles,  and  limpets ;  and,  lastly, 


when  none  of  these  can  be  found,  they  use 
bullock's  liver.  The  hooks  used  there  are 
much  smaller  than  those  employed  at  Iceland 
and  Newfoundland.  Experience  has  shown 
that  the  larger  fish  will  take  a  living  small 
one  upon  the  hook,  sooner  than  any  bait  that 
can  be  put  on ;  therefore  they  use  such  as  the 
fish  can  swallow.  The  hooks  are  two  inches 
and  a  half  long  in  the  shank  ;  and  near  an 
inch  wide  between  the  shank  and  the  point. 
The  line  is  made  of  small  cording,  and  is 
always  tanned  before  it  is  used.  All  the  rays 
and  turbots  are  extremely  delicate  in  their 
choice  of  baits :  if  a  piece  of  herring  or  had- 
dock has  been  twelve  hours  out  of  the  sea,  and 
then  used  as  a  bait,  they  will  not  touch  it" 

Such  is  the  manner  of  fishing  for  those  fish 
that  usually  keep  near  the  bottom  on  the 
coasts  of  England  ;  and  Duhamel  observes, 
that  the  best  weather  for  succeeding,  is  a  half- 
calm,  when  the  waves  are  just  curled  with  a 
silent  breeze. 

But  this  extent  of  line,  which  runs,  as  we 
have  seen,  three  miles  alone  the  bottom,  is 
nothing  to  what  the  Italians  urow  out  in  the 
Mediterranean.  Their  fishing  is  carried  on 
in  a  tartan,  which  is  a  vessel  much  larger 
than  ours ;  and  they  bait  a  line  of  no  less  than 
twenty  miles  long,  with  above  ten  or  twelve 
thousand  hooks.  This  line  is  called  the  para. 
sina :  and  the  fishing  goes  by  that  of  the  pie- 
logo.  This  line  is  not  regularly  drawn  every 
six  hours,  as  with  us,  but  remains  for  some 
time  in  the  sea,  and  it  requires  the  space  of 
twenty-four  hours  to  take  it  up.  By  this  ap- 
paratus they  take  rays,  sharks,  and  other  fish ; 
some  of  which  are  above  a  thousand  pounds 
weight  When  they  have  caught  any  of  this 
magnitude,  they  strike  them  through  with  a 
harpoon  to  bring  them  on  board,  and  kill  them 
as  fast  as  they  can. 

This  method  of  catching  fish  is  obviously 
fatiguing,  and  dangerous;  but  the  value  of 
the  capture  generally  repays  the  pains.  Tho 
skate  and  the  thomback  are  very  good  food, 
and  their  size,  which  is  from  ten  pounds  to 
two  hundred  weight,  very  well  rewards  the 
trouble  of  fishing  for  them.  But  it  sometimes 
happens  that  the  lines  are  visited  by  very  un- 
welcome intruders;  by  the  rough  ray,  the  fire- 
flare,  or  the  torpedo.  To  all  these  the  fisher- 
men have  the  most  mortal  antipathy;  and, 
when  discovered,  shudder  at  the  sight:  how- 
ever,  they  are  not  always  so  much  upon  their 
guard,  but  that  they  sometimes  feel  the  differ- 
ent resentments  of  this  angry  tribe :  and,  in- 
stead of  a  prize,  find  they  have  caught  a  vin- 
dictive enemy.  When  such  is  the  case,  they 
take  care  to  throw  them  back  into  the  sea  with 
the  swiftest  expedition. 

The  rough  ray  inflicts  but  slight  wounds 
with  the  prickles  with  which  its  whole  body 
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la  fomisfaed.  To  the  ignoruit  it  seems  hann- 
leM,  and  a  man  would  at  first  aigbt  venture  to 
take  it  in  bis  hand,  \f  ithout  any  apprebcnsion ; 
but  he  aoon  finds,  that  (here  is  not  a  single 
part  of  its  body  that  b  not  armed  with  spines ; 
and  that  there  b  no  way  of  seizing  the  animal 
but  by  the  little  fin  at  the  etid  of  the  tail 

But  this  animal  is  harmless,  when  com- 
pared to  the  fire-flare,  which  seems  to  be  tlie 
dread  of  even  the  baldest  and  most  exper- 
ienced fisljermen.'     The  weapon  with  which 
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diBennt  ipeclei.  From  tlia  perullir  brm  oF  the  body, 
■dminhly  adapted  to  exist  at  the  bottom  oF  the  wMer, 
Ih*  ilute  may  with  mora  propriety  ha  called  a  Flatfish 
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pectoral  liii*,  tomething  between  a  dide  and  i  twim. 
I  once  heard  a  Nortb-cnuiitry  flshennin  call  It  iludder- 
Ing.  When  a  skate  makee  the  beet  of  i(*  way  either  to 
gain  a  prin  in  the  matter  of  food,  or  to  eirapa  an  tnemy, 
great  muKUlar  exertion  ii  evident.  The  mode  of  de- 
fendbg  llMlf,  as  described  by  Mr  Couch,  is  lery  ellitrt- 
uil  1  the  point  of  the  noee  and  the  baas  of  the  lall  are 
bent  upwards  toward  each  other  ;  Iha  upper  lurface  of 
tbe  body  being  tlien  concaTs,  tha  Uil  la  iuhad  about  i» 
all  directions  ore r  it  and  tbe  rowi  of  aharp  tpine*  fra. 

Eight  species  of  Irue  Rayi  are  found  on  tbe  couli  of 
this  country,  four  of  whicb  hare  the  snout  more  or  leas 
elongated  and  sharp,  and  Four  have  blunt  noaea,  two  of 
ttie  latter  being  funibhtd  with  numerous  sharp  aplnaa  on 
Tiiioxs  parts  i^  the  tur^a  of  the  body.  The  skate,  aa 
food,  are  held  in  very  diflerent  decrees  of  ostlmuioo  In 
dlBerent  places.  In  London,  particularly,  large  quan- 
tities are  eonaumed,  and  the  flesh  is  considered  delicate 
and  well -flavoured  ;  hut  on  some  parts  of  the  coait, 
though  caught  In  nmsiderable  numbers,  both  by  lines 
and  Dels,  llin  Seah  la  Beldam  devoted  to  any  purpose  be- 
yond that  ol  bailing  pots  for  catching  cnbs  and  lubstera. 
oJute  are  In  the  host  coodlUon  for  the  table  during  au- 
lumnand  winter.  In  spring,  and  in  the  early  pari  of 
aummer,  they  are  usually  maturing  eggs  or  young,  and 
Iheir  fleah  Is  then  soft  and  woolly. 

The  Long  Noted  Stat*  it  Immediately  dlitingulshed 
from  any  other  akata  found  on  the  Brltlth  coast,  not  only 
hy  the  great  lenglh  of  tha  no^e,  hut  also  by  the  distance 

li  the  mouth  ;  rhancten  ptnlcularly  ohseriable  In  com- 
parison with  the  species  next  In  order,  wilh  which  it 
most  atalmllatea  in  colour.  The  snout  is  Tei;  much 
produced,  narrow  and  (harp,  alenjer  as  Fsr  as  the  eyes, 
rrom  whence  the  body  dilate!  gndutlly  to  Its  greatest 
breadth,  which  It  behind  tha  cslrtrej  tb»  Whole  lenglh 


!  nature  has  armed  this  animal,  which  gTow<i 
from  the  tail,  and  which  we  described  as 
barbed,  and  five  inches  long,  hath  been  an 
instrument  of  terror  to  the  ancient  fishermen 

of  the  body  snd  tail  one-third  longer  than  tb«  width. 
On  the  upper  mrface  tbe  body  Is  slightly  roughened,  and 
of  a  light  lead  colour  j  the  tail  ratber  more  rough,  with 
a  row  of  large  crooked  splnea  on  each  ilda  of  (he  central 
line,  and  this  ipeciei  is  obserred  nerer  to  have  more  or 
less  than  tbeie  two  lateral  rows;  the  small  fins  on  the 
tail  not  Far  remored  From  each  other,  the  second  about 
its  own  length  from  the  end.  The  under  curhce  it  a 
dirty  grayish  white,  marked  with  dusky  specks  like  tha 
true  skate,  but  the  body  ii  thinner  In  aubstanee  tban 
either  (list  or  the  iharp-noaed  skate:  the  nntills  are 
lobed  ;  tbe  mouth  narrow  ;  the  teeth  In  old  males  sharp, 
with  frequently  nine  or  ten  tplties  aboTo  tha  eyas;  on 
tbe  snout  two  rows  of  minute  tubercular  spines  ;  bdiind 
the  head  seven  or  eight  epines  ranged  In  a  line  along  the 
doral  ridge  ;  towards  the  outer  upper  edge  of  the  pec- 
toral Rna  on  each  aide  sro  the  uiual  rows  of  aharp  booked 
splnea,  and  clcee  to  the  tail  (he  long  pendant  daspers.  Bf 
tome  of  the  Wett-coon(ry  Flihennen  (his  species  Is  cslkd 
tbe  Dun  Cow:  It  sttljnl  considerable  Use,  and  N  said  to 
feed  on  sand-eels  snd  sand-launce.  According  to  Mr 
Coiich,  11  frequents  deep  water,  and  is  not  caught  through 
(he  winter:  Aihermen  tiate  (hat  it  la  exceedingly  rlolenl 
when  hoaked.  1  may  here  s(ate  generally,  that  the 
greater  part  of  (be  tkste  bronght  to  market  are  taken  in 
the  trawl  nets. 

The  SloM— called  in  Scotland  Bin  Skalt.  and  Onf 
Siatt.  Tbit  species,  which  fs  Frequently  called  tl 
TrmSiaU  to  dittingniah  ll  From    the     ' 


homelyn,  which  are  also  popularly  called  skate.  Is  not  so 
commonly  taken  as  either,  hut  la  atill  better  tltaa  eltber 
as  an  article  of  food.  I(  apprara  to  be  found  among  tha 
Orkne)s,  and  on  the  coasU  of  Scotland,  where  l(  ts  called 
blue  akata  snd  gray  skate.  Prom  thence  southward  ua 
Far  as  Kent,  and  sgain  weetward  to  Cornwall,  It  la  found 
along  the  "hole  line  of  i 


mCork 


is  called 


Ireland, 
p  the  east  coast  to  Antrim,  and  fnim 
snd    westward  To  Londonderry  and 
e  Regis,  en  sccount  of  its  dusiiy  (rmy 

oth  sexes  when  adult  have  sharp  lectk, 
the  points  beginning  (o  okngale  hy  the  lime  the  liody  <il 
the  Fish  has  attained  the  breidlh  of  twelve  or  founavsi 
Inches,  The  fvmsies  are  pnerslly  called  maida  j  and 
fishermen  distinguish  the  Females  of  the  three  tpecirs  ol 
most  frequent  occurrence  by  the  namaa  of  skmte  tnaid 
'  '  maid,  and  homelyn  maid,— frequently  calllni^ 
lie  of  tbe  skate  with  his  two  long  appendagaa  tfa* 
d  skate.  In  etch  of  these  species  the  feiaaJr^ 
ed  to  be  murh  more  numemus  as  well  as  lar|tcr 
than  the  males.     FeDuaut  mentlou  baring  seen  a  tkat« 


ered  many  Iremendous  Cables 
ing  effects.  Plinyi  Xlian,  and  Oppian,  have 
jnpplisd  it  nitb  a  venom  that  affects  even  the 
e  creation:   trees  that  are  struck  by 


that  •reightd  tHO  hoadrsd  poundc  II  it  Tery  vortcioiu, 
and  Mr  Couch  bu  known  flia  dinerent  ipcclM  of  Rib, 
bcsidei  mlsUce^  UkcD  rrorn  tb«  ttomtcb  nt  t,  slii|1> 
IndiTldinl.  Thira  ta  raucm  U  bsHan  tlul  tbs  trua  (ktU 
pToducH  it!  yaang  lUcr  In  Iba  teaaoti  tbu)  •llher  tba 
tbambKk  or  Uw  bamalfn. 

Ths  bmdth  oT  tba  body  ii  to  lu  [mgth  nairl]'  u  tour 
to  Ibrea  ;  Iha  fomi  of  tba  now  coolcali  tha  linsi  from 
the  aitreine  liteni  u^e  of  «ch  pectoral  fin  being 
namjij  itnfghl,  ■Imllu'  linw  likan  In  (  direction  btck- 
Kvd  to  ■  |Mdnt  on  the  tall  two  incbaa  below  the  and  of 
tba  Tentnl  Aiu,  would  tbnn  i  tnu  rhomb:  Iba  ayet  kre 
■ligbtly  elevated  ehoTe  Ibo  lino  of  thb  upper  lurfaca  of 
the  body,  with  ■  tbor1,bird  tuberelii  in  the  front  of  (wh, 
ud  ■  OSFond  on  tba  inner  aide  of  each  ;  tha  irideg  yel- 
low; tba  temporal  oriAcei  valTuUr,  and  placed  cIom 
behind  :  tbe  iontl  ridge  of  the  body  without  ipinai  till 
nair  the  origia  of  the  Tontial  Hni ;  then  cammence  a 
■Ingle  niit  on  the  centre,  reaching  along  tha  tail  aa  faj-  u 
tba  HrM  of  (be  two  imall  Itni,  all  the  puinta  of  the  ipinei 
directed  back>rardi  ;  one  ipine  between  tha  two  imall 
doml  fint.  On  tbe  eidei  of  tha  tail  of  a  female  of  imall 
tia*  Ihare  were  no  lateial  ipinei ;  but  In  a  young  male 
of  tha  aame  lin,  there  were  aaTeral  lateial  ■pinsa  on 
aach  lide,  tbe  pohiU  of  which  were  directed  forwardi, 
and  are  in  that  reapeet  rhancteriitic  ef  thia  ipeclei.  Tbe 
foloar  of  the  npper  turface  of  tba  body  and  tall  grayish 
brown  ;  the  roargina  anterior  to  the  anglei  of  llie  pec- 
toral  Una  tinged  with  reddish  brown ;  those  behind  the 
angiea  brownish  black,  darker  ihan  the  body:  the  colour 
on  the  nndar  lurfece  li  eooty  while,  with  dark  linea  In 
Taiiooi  dinctlone,  and  nnmeroui  bine  apecki  with  email 
aharp  pcdota  diipoaed  among  them  over  the  eurfaca'.  The 
noatrila  ire  lalrular,  half  the  width  of  tbe  mouth  In  ad- 
vance of  each  of  its  angles  ;  the  mouth  rather  wide ;  the 
teeth  in  this  ipeclea  ere  thtrp  In  both  aeies  when  adult, 
tba  inner  angiea  of  the  central  teeth  beginning  to  elon- 
gate In  ipeclmen*  when  they  are  about  twain  Incbaa  In 
breadth  acron  the  body. 

The  Siarp-ffaitd  Rag— Tbli  apecles,  (^  Mr  Conch, 
"may  be  easily  recognlMd  by  ita  ibtrp  moul,  by  Iha 
wated  line  tA  the  margin  of  the  body  from  tha  anout  to 
the  extremity  of  tbe  eipanaton,  and  by  ita  pure  white 
colour  on  the  lower  aurhca.  It  Is  the  largest  of  the 
Britiah  rayi ;  for  though  In  length  and  breadth  It  may 
not  aiceed  tha  common  skate,  ita  luperior  thickneee 
renderaltheaTier." 

Colanel  Montagu,  In  tha  Wemarlan  Memoira,  saya, 
by  way  of  farther  distinction,  tbe  iiHHit  In  tbfa  apeciei 
it  slender,  the  lateral  margins  In  a  moderately-elied  Ash 
nmolng  nearly  parallel  to  each  other  for  three  or  four 
Inches  at  the  extremity.  The  skin  If  imoolh,  with 
the  aicaptlon  of  the  aplnes  on  the  upper  aurface,  pecu- 
liar to  tba  malea,  the  colour  a  plain  brawn  without  spots 
or  Ilnaa,  and  neier  lo  dark  as  tba  skate  last  dasciibed, 
with  which  It  Is  sometimes  eonlbiuded.  Tha  teeth  of 
■he  males,  according  to  a  ^dmen  o(  tha  mouth  Tory 
kindly  tent  to  me  by  Mr  Couch,  are  longer,  more  painted, 
and  sharper  than  thoaa  of  any  other  species  1  baie  had  an 
opportunity  of  eaaminlng.  The  tall  is  armed  with  three 
rowt  of  spinas.  Mr  Couch  siataa  that  the  i mallei^slnd 
apacl  mens  are  taken  throughout  the  ycarj  but  (beae  which 
are  larger  keep  in  deep  waters,  and  are  only  taken  in  sum- 
mer and  autumn.  The  Prenrb  are  great  cantumara  of 
akate,  and  this  species  is  their  favourite  fish :  their  boats 
coma  lo  Plymon<h  during  Lent  to  purchase  tkata,  which 
tbay  preaerTe  fresh  aiid  moist  during  the  run  bark  to  their 
own    ooatl    by   keeping  them  eoiared   with  wet  sand. 
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it  instantly  lose  their  verdure,  and  rocks 
tbem selves  are  iticapable  of  resiating  tbe 
potent  poison.  The  encbantreu  Circe  armed 
her  son  with  a  apear  headed  with  the  spine 
of  the  trygoi),  as  the  most  irresistible  wea. 
pon  she  could  furnish  him  with  ;  a  weapon 
that  sonn  after  wea  to  be  the  death  of  his  own 
father. 

"  That  BpearsanddnTts,"Bays  Mr  Pennant, 
"  might  in  very  early  times  have  been  headed 
with  this  bone  instead  of  iron,  we  have  no 
doubt  The  Americans  bead  their  arrows 
with  the  bones  of  fishes  to  this  day  ;  and, 
from  their  hardness  and  sharpness,  they  are 
no  contemptible  weapons.  But  that  this 
spine  is  possessed  of  those  venomous  qualities 
ascribed  to  it,  we  have  every  reason  lo  doubt ; 
though  some  men  of  high  reputation,  and  the 
whole  body  of  fishermen,  contend  for  its  ven- 
omous efiects.  It  is,  in  fact,  a  weapon  of 
offence  belonging  lo  thia  animal,  and  capable, 
from  ita  barbs,  of  inflicting  a  very  terrible 
wound,  attended  vrifh  dangerona  symptoms; 
but  it  cannot  be  possesaed  of  any  poison,  as 
tbe  spine  has  no  sliealh  to  preserve  the  sup- 


This  speciaa  is  the  white  skate  of  the  Orknaya,  and  ol 
Scetland  generally ;  and  is  said  to  have  been  taken  on 
the  south-eaM  coast  of  Ireland. 

Tba  Thaniiaet.—Tbt  tliomback  exhibits  very  marked 

dlallnguishlng'  chlricten,  and  being  also  a  Tery  com. 

fish,  is  on*  of  tha  brtt  known  of  the  speciaa  of  ray^ 


—a  term  whicb  Mr  Couch  consider  to  be  derlied  fron 
Iba  Anglo-Saxon  '  Reho,'  which  means  '  rout^h,'  Bod  is 
particularly  appropriate  to  tha  Ihomhack,  which,  on  tha 
Comish  coasts.  Is  pre-eminently  distirguighed  ts  the  ray. 
The  tbomback  ii  also  taken  commonly  both  on  the  coast 
of  Scotland  and  Irelind.  From  the  good  quality  of  the 
Sesh  of  this  flih,  and  the  Immense  quantity  Uken  every 
year,  the  thamhacli,  and  ita  female,  the  maid,  ii  one  of 
the  moat  Taluable  of  the  ipeclBS.  Mr  Couch  says  Uiat 
the  Reih  takes  salt  well,  and  In  this  prescrred  stale 
aflords  the  poor  fishermen  and  their  families  many  wholo- 
some  meals  when  stormy  weather  preTonts  them  obtain- 
ing Treah  snpplies.  The  tbomback  Is  taken  in  the  great- 
fish  then  frequent  sandy  bottoms  in  shallower  water  and 
nearer  Iho  shore  than  usual,  for  the  purpose  of  depositing 
their  eggs  ;  but  the  flesh  of  ths  thomhack  at  this  saasan 
Is  not,  as  before  noticed,  so  firm  aa  In  autumn  and  winter. 
It  is  in  the  best  condition  for  table  about  NoTember. 
Thalr  food    is   tartous  other  fish,  particularly  flalfiab, 

teaUceow  mdluwa,  and  Crustacea ramlTi  Britiih 

PitAtt,  FoL  II. 
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posed  venom  on  its  surface ;  and  the  animal 
has  no  gland  that  separates  the  noxious  fluid ; 
besides,  all  those  animals  that  are  furnished 
with  envenomed  fangs  or  stings,  seem  to  have 
them  strongly  connected  with  their  safety  and 
existence ;  they  never  part  with  them  ;  there  is 
an  apparatus  of  poison  prepared  in  the  body 
to  accompany  their  exertions;  and  when  the 
fangs  or  stings  are  taken  away,  the  animal 
languishes  and  dies.  But  it  is  otherwise  with 
the  spine  of  the  fire  flare  ;  it  is  fixed  to  the 
tail,  as  a  quill  is  into  the  tail  of  a  fowl,  and  is 
annually  shed  in  the  same  manner :  it  may  be 
necessary  for  the  creature's  defence,  but  it  is 
no  way  necessary  for  its  existence.  The 
wound  inflicted  by  an  animal's  tail,  has  some- 
thing terrible  in  the  idea,  and  may  from 
thence  alone  be  supposed  to  be  fatal.  From 
hence  terror  might  have  added  poison  to  the 
pain,  and  called  up  imagined  dangers;  the 
Negroes  universally  believe  that  the  sting  is 
|)oisonous ;  but  they  never  die  of  the  wound  ; 
for  by  opening  the  fish,  and  laying  it  on  the 
part  injured,  it  effects  a  speedy  cure.  The 
slightness  of  the  remedy  proves  the  innocence 
of  the  wound.' 

The  Torpedo  (see  Plate  XXI.  fig.  10.)  is 
an  animal  of  this  kind,  equally  formidable 
and  well  known  with  the  former;  but  the 
manner  of  its  operating  is  to  this  hour  a  mystery 
to  mankind.*  The  body  of  this  fish  is  almost 
circular,  and  thicker  than  others  of  the  ray 
kind  ;  the  skin  is  soft,  smooth,  and  of  a  yellow- 
ish colour,  marked,  as  all  the  kind,  with  large 
annular  spots;  the  eyes  very  small;  the  tail 
tapering  to  a  point ;  and  the  weight  of  the  fish 
from  a  quarter  to  fifteen  pounds.  Redi  found 
one  twenty-four  pounds  weight  To  all  out- 
ward appearance,  it  is  furnished  with  no  ex- 
traordinary powers;  it  has  no  muscles  formed 
for  particularly  great  exertions ;  no  internal 
conformation  perceptibly  dififering  from  the 
rest  of  its  kind ;  yet  such  is  that  unaccount- 
able  power  it  possesses,  that,  the  instant  it  is 
touched,  it  numbs  not  only  the  hand  and  arm, 
but  sometimes  also  the  whole  body.  The 
shock  received,  by  all  accounts,  most  resembles 
the  stroke  of  an  electrical  machine;  sudden, 
tingling,  and  painful.  **  The  instant,"  says 
Kempfer,  **  I  touched  it  with  my  hand,  I 
felt  a  terrible  numbness  in  my  arm,  and 
as  far  up  as  the  shoulder.  Even  if  one 
treads  upon  it  with  the  shoe  on,  it  affects  not 
only  the  leg,  but  the  whole  thigh  upwards. 

'  The  account  of  the  venomous  properties  of  this 
spine,  as  well  as  that  it  is  shed  annually,  appears  to  be 
altogether  iabulous.  It  is  probable  that,  by  its  great 
strength,  it  may  be  able  to  inaict  a  painfully  lacerated 
%vound. 

'The  Torpedo  Ray  is  rare  on  the  British  coast. 
T«vo  or  three  species  inhabit  the  Mediterranean,  and 
oibers  are  to  bo  found  in  different  parts  of  the  vrorid. 


Those  who  touch  it  with  the  foot,  are  seized 
with  a  stronger  palpitation  than  even  those 
who  touch  it  with  the  hand. — This  numbness 
bears  no  resemblance  to  that  which  we  feel 
when  a  nerve  is  a  long  time  pressed,  and  the 
foot  is  said  to  be  asleep  ;  it  rather  appears  like 
a  sudden  vapour,  which  passing  through  the 
pores  in  an  instant,  penetrates  to  the  very 
springs  of  life»  from  whence  it  difiuses  itself 
over  the  whole  body,  and  gives  real  pain. 
The  nerves  are  so  afiected,  that  the  person 
struck  imagines  all  the  bones  of  his  body,  and 
particularly  those  of  the  limb  that  received 
the  blow,  are  driven  out  of  joint  All  this  is 
accompanied  with  a  universal  tremor,  a  sick- 
ness  of  the  stomach,  a  general  convulsion, and 
a  total  suspension  of  the  faculties  of  the  mind. 
In  short,"  continues  Kempfer,  '*  such  is  the 
pain,  that  all  the  force  of  our  promises  and 
authority  could  not  prevail  upon  a  seaman  to 
undergo  the  shock  a  second  time.  A  negro,  in. 
deed,  that  was  standing  by,  readily  undertook 
to  touch  the  torpedo,  and  was  seen  to  handle  it 
without  feeling  any  of  its  effects.  He  informed 
US}  that  his  whole  secret  consisted  in  keeping  in 
his  breath  ;  and  we  found,  upon  trial,  that  this 
method  answered  with  ourselves.  When  we 
held  in  our  breath,  the  torpedo  was  harmless; 
but  when  we  breathed  ever  so  little,  its  effi- 
cacy  took  place." 

Kempfer  has  very  well  described  the  efiects 
of  this  animal's  shock  ;  but  succeeding  exper- 
ience has  abundantly  convinced  us,  that  hold, 
ing  in  the  breath  no  way  guards  against  its 
violence.  Those,  therefore,  who  depending 
on  that  receipt,  should  play  with  a  torpedo, 
would  soon  find  themselves  painfully  unde- 
ceived :  not  but  that  thb  fish  may  be  many 
times  touched  with  perfect  security  ;  for  it  \% 
not  upon  every  occasion  that  it  exerts  its  po- 
tency.  Reaumur,  who  made  several  trials 
upon  this  animal,  has  at  least  convinced  the 
world  that  it  is  not  necessarily,  but  by  an  ef- 
fort, that  the  torpedo  numbs  the  hand  of  him 
that  touches  it  He  tried  several  times,  and 
could  easily  tell  when  the  fish  intended  the 
stroke,  and  when  it  was  about  to  continue 
harmless.  Always  before  the  fish  intended 
the  stroke,  it  flattened  the  back,  raised  the 
head  and  the  tail,  and  then,  by  a  violent  con- 
traction  in  the  opposite  direction,  struck  with 
its  back  against  the  pressing  finger  ;  and  the 
body,  which  before  was  flat  became  humped 
and  round. 

But  we  must  not  infer,  as  he  has  done,  that 
the  whole  effect  of  this  animal's  exertion  arises 
from  the  greatness  of  the  blow  which  the 
fingers  receive  at  the  instant  they  are  struck. 
We  wiil,  with  him,  allow  the  stroke  is  very 
powerful,  equal  to  that  of  a  musquet-bali,  since 
he  will  have  it  so  ;  but  it  is  very  well  known. 
that  a  blow,  though  never  so  great,  on  th« 
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points  of  the  finders,  difTuses  no  numbness 
over  the  whole  body :  such  a  blow  might  break 
the  ends  of  the  fingers  indeed,but  would  hardly 
numb  the  shoulder.  Those  blows  that  numb, 
must  be  applied  immediately  to  some  great 
and  leading  nerve,  or  to  a  large  surface  of  the 
body  ;  a  powerful  stroke  applied  to  the  points 
of  the  fingers  will  be  excessively  painful  in- 
deed, but  the  numbness  will  not  reach  beyond 
the  fingers  themselves.  We  must,  therefore, 
look  for  another  cause  producing  the  powerful 
effects  wrought  by  the  torpedo. 

Others  have  ascribed  it  to  a  tremulous 
motion  which  this  animal  is  found  to  possess, 
somewhat  resembling  that  of  a  horse's  skin, 
when  stung  by  a  fly.  This  operating  under 
the  touch  with  an  amazing  quickness  of  vibra- 
tion, they  suppose  produces  the  uneasy  sensa- 
tioQ  described  above  ;  something  similar  to 
what  we  feel  when  we  rub  plush  cloth  against 
the  grain.  But  the  cause  is  quite  dispropor- 
tioned  to  the  effect ;  and  so  much  beyond  our 
experience,  that  this  solution  is  as  d^cult  as 
the  wonder  we  want  to  explain. 

The  most  probable  solution  seems  to  be, 
that  the  shock  proceeds  from  an  animal  elec- 
tricity, which  this  fish  has  some  hidden  power 
of  storing  up,  and  producing  on  its  most 
urgent  occasions.  The  shocks  are  entirely 
similar ;  the  duration  of  the  pain  is  the  same  ; 
bat  how  the  animal  contrives  to  renew  the 
charge,  how  it  is  prevented  from  evaporating 
on  contiguous  objects,  how  it  is  originally 
procured,  these  are  difficulties  that  time  alone 
can  elucidate. 

But  to  know  even  the  effects  is  wisdom. 
Certain  it  is,  that  the  powers  of  this  animal 
seem  to  decline  with  its  vigour ;  for  as  its 
strength  ceases,  the  force  of  the  shock  seems 
to  diminish  ;  till,  at  last,  when  the  fish  is  dead, 
thfi  whole  power  is  destroyed,  and  it  may  be 
handled  or  eaten  with  perfect  security :  on  the 
contrary,  when  immediately  taken  out  of  the 
sea,  its  force  is  very  great,  and  not  only  affects 
the  hand,  but  if  even  touched  with  a  stick,  the 
person  finds  himself  sometimes  affected.  This 
power,  however,  is  not  to  be  extended  to  the 
degree  that  some  would  have  us  believe  ;  as 
reaching  the  fisherman  at  the  end  of  the  line, 
or  numbing  fishes  in  the  same  pond.  Godig. 
nus,  in  his  History  of  Abyssinia,  carries  this 
quality  to  a  most  ridiculous  excess  ;  he  tells 
us  of  one  of  these  that  was  put  info  a  basket 
among  a  number  of  dead  fishes,  and -that  the 
next  morning  the  people,  to  their  utter  as- 
tonishment, perceived  that  the  torpedo  had 
actually  numbed  the  dead  fishes  into  life 
sgain !  * 

*  The  Gymnohu,  or  Eteetrie  EeU — The  gymnoti,  or 
electrical  eels,  which  resemble  large  water  serpents,  in. 
habit  several  streams  of  South  America,  and  abound  also 


To  conclude,  it  is  generally  supposed  that 
the  female  torpedo  is  much  more  powerful 
than  the  male.  Lorenzini,  who  has  made 
several  experiments  upon  this  animal,  seems 

In  the  Oroonoko,  the  Amazon,  and  the  Meta,  but  the 
strength  of  the  current,  and  the  depth  of  the  water  iu 
these  large  rivers,  prevent  their  being  caught  by  the 
Indians.  They  see  these  fish  less  frequently  than  they 
feel  electric  shocks  from  them,  when  swimming  or 
bathing  in  the  river.  To  catch  the  gymnoti  with  nets 
is  very  difficult,  on  account  of  the  extreme  agility  of  tlie 
fish,  which  bury  themselves  in  the  mud  like  serpents. 
Roots  are  sometimes  thrown  into  the  water  to  intoxicate 
or  benumb  these  animals,  but  we  would  not  employ 
these  means,  as  they  would  have  enfeebled  the  gymnoti : 
the  Indians,  therefore,  told  us,  that  they  would  '*  fish 
with  horses."  We  found  it  difficult  to  form  an  idea  of 
this  extraordinary  manntr  of  fishing;  but  we  soon  saw 
our  guides  return  from  the  savannah,  which  they  had 
been  scouring  for  wild  horses  and  mules.  They  brought 
about  thirty  with  them,  which  they  forced  to  enter  the 
pool. 

The  extraordinary  noise  caused  by  the  horses'  hoofs, 
makes  the  fish  issue  from  the  mud,  and  excites  them  to 
combat;  they  swim  on  the  surface  of  the  water,  and 
crowd  under  the  bellies  of  the  horses  and  mules.  A 
contest  between  animals  of  so  difierent  an  organization, 
furnishes  a  very  striking  spectai^le.  The  Indians,  pro- 
vided with  harpoons  and  long  slender  reeds,  surround 
the  pool  closely ;  and  some  climb  upon  the  trees,  the 
branches  of  which  extend  horizontally  over  the  surftco 
of  the  water.  By  their  wild  cries,  and  the  length  of 
their  reeds,  they  prevent  the  horses  from  running  away, 
and  reaching  the  bank  of  the  pool.  The  eels,  stunned 
by  the  noise,  defend  themselves  by  the  repeated  dis- 
charge of  their  electric  power,  and  during  a  long  time 
they  seem  to  prove  victorious.  Several  horses  sink  be- 
neath the  violence  of  the  invisible  strokes,  which  they 
receive  from  all  sides,  and  stunned  by  the  force  ami 
frequency  of  the  shocks,  disappear  under  the  water. 
Others  panting,  with  mane  erect,  and  haggard  eyes,  ex- 
pressing anguish,  raise  themselves,  and  endeavour  to 
flee  from  the  storm  by  which  they  are  overUken.  They 
are  driven  bsck  by  the  Indians  into  the  middle  of  the 
water ;  but  a  small  number  succeed  in  eluding  the  active 
vigilance  of  the  fishermen.  These  regain  the  shore, 
stumbling  at  every  step,  and  stretch  themselves  on  the 
sand,  exhausted  with  fatigue,  and  their  limbs  benumbed 
by  the  electric  shocks  of  the  gymnoti.  In  less  than  five 
minutes  two  horses  were  drowned.  The  eel  being  iSve 
feet  long,  and  pressing  itself  against  the  belly  of  the 
horses,  makes  a  discharge  along  the  whole  extent  of  its 
electric  organ.  The  horses  are  probably  only  stunned, 
not  killed,  but  they  are  dro^rned  from  the  impossibility 
of  rising,  amid  the  prolonged  struggles  between  the  other 
horses  and  the  eels. 

We  had  little  doubt,  that  the  fishing  would  terminate 
by  killing,  successively,  all  the  animals  engaged,  but,  by 
degrees,  the  impetuosity  of  this  unequal  contest  dimin- 
ished, and  the  wearied  gymnoti  dispersed.  The  mules 
and  horses  appeared  less  frightened;  their  manes  no 
longer  bristled,  and  their  eyes  expressed  less  dread.  The 
g}rmnotl,  which  require  a  long  rest  and  abundant  nour- 
ishment to  repair  what  they  have  lost  of  galvanic  force, 
approach  timidly  the  edge  of  the  marsh,  where  they  are 
taken  by  means  of  small  harpoons,  fastened  to  long 
cords. 

The  gymnotus  is  the  largest  of  electrical  fishes;  I 
measured  some  that  were  from  five  to  five  feet  three 
inches  long,  and  the  Indians  assert  that  they  have  seen 
stiU  longer.  We  found  that  a  fish  of  three  feet  ten  inches 
long  weighed  twelve  pounds;  the  transverse  diameter 
of  the  body  was  three  inches  five  Hoes.     The  ijymnoti 
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convinced  that  its  power  wholly  resides  in  two 
thin  muscles  that  cover  a  part  of  the  back. 
These  he  calls  the  trembling  fibres ;  and  he 
asserts  that  the  animal  may  be  touched  with 
safety  in  any  other  part.  It  is  now  known 
also  that  there  are  more  fish,  than  this  of  the 
ray  kind,  possessed  of  the  numbing  quality, 
which  has  acquired  them  the  name  of  the  tor- 
pedo. These  are  described  by  Atkins  and 
Moore,  and  lound  in  great  abundance  along 
the  coast  of  Africa.  They  are  shaped  like  a 
mackarel,  except  that  the  head  is  much  larger; 
the  effects  of  these  seem  also  to  ditfer  in  some 
respects.  Moore  talks  of  keeping  his  hand 
upon  the  animal ;  which  in  the  ray  torpedo  it 
is  actually  impossible  to  do.  '*  There  was  no 
man  in  the  company,"  says  he,  *'  that  could 
bear  to  keep  his  hand  on  this  animal  the 
twentieth  part  of  a  minute,  it  gave  him  so 
great  pain  ;  but  upon  taking  the  hand  away, 
the  numbness  went  off,  and  all  was  well  again* 
This  numbing  quality  continued  in  this  tor- 
pedo even  after  it  was  dead  ;  and  the  very 
skin  was  still  possessed  of  its  extraordinary 
power  till  it  became  dry."  Condamine  in- 
forms us  of  a  fish  possessed  of  the  powers  of 
the  torpedo,  of  a  shape  very  different  from  the 

of  Cano  de  B«ra  are  of  a  fine  oli?e»greens  the  under 
part  of  the  bead  is  yellow,  mingled  with  red.  Along 
the  back  are  two  rows  of  small  yellow  spots,  from  which 
exudes  a  slimy  matter  that  spreads  over  the  skin  of  the 
animal,  and  which,  as  Volta  has  proved,  conducts  elec- 
tricity twenty  or  thirty  times  better  than  pure  water. 
It  is,  in  general,  somewhat  remarkable,  that  no  electri. 
cal  fish  yet  discovered  in  the  difibrent  parts  of  the  world, 
is  covered  with  scales. 

The  gymnoti,  which  are  objects  of  the  most  lively 
interest  to  the  philowpher  of  Europe,  are  dreaded  and 
detested  by  the  natives.  Their  flesh  funiishes  pretty 
good  food,  but  the  electric  organ  fills  the  greater  part  of 
the  body,  and  this  being  slimy  and  disagreeable  to  the 
taste,  is  carefully  separated  from  the  rest.  The  presence 
of  the  gymnoti  is  also  considered  as  the  principal  cause 
of  the  want  of  fish  in  the  ponds  and  pools  of  the  Llanos, 
where  they  kill  many  more  fish  than  they  devour.  The 
Indians  told  us,  that  when  they  take  young  alligatoi-s 
and  gymnoti  at  the  same  time  in  very  strong  nets,  the 
latter  never  display  the  slightest  trace  of  a  wound,  be- 
cause they  disable  the  young  alligators  before  they  are 
attacked  by  them.  All  the  inhabitants  of  the  waters 
dread  the  gymnoti;  lizards,  tortobes,  and  frogs,  seek 
the  pools,  where  they  are  secure  from  their  action.  It 
became  necessary  to  change  the  direction  of  a  road  near 
Uritucu,  because  these  electrical  eels  were  so  numerous 
in  one  river,  that  they  everv  year  killed  a  great  number 
of  mules  of  burden  as  they  forded  the  river. 

It  would  be  temerity  to  expose  om-selves  to  the  first 
shocks  of  a  very  large  and  strongly  irritated  gymnotus. 
If  by  chance  you  receive  a  stroke  before  the  fish  is 
wounded,  or  wearied  by  a  long  pursuit,  the  pain  and 
numbness  are  so  violent,  that  it  is  impossible  to  describe 
the  nature  of  the  feeling  they  excite.  I  do  not  remem- 
ber  having  ever  received  iirom  the  discharge  of  an  elec- 
trical machine,  a  more  dreadful  shock,  than  that  which 
1  experienced  by  imprudently  placing  both  my  feet  on  a 
gymnotus  just  taken  out  of  the  water.  I  was  afiected 
the  rest  of  the.^ay  with  a  violent  pain  in  the  knees,  and 
in  almost  every  joint — Humboldt* i  Per  tonal  Narrative. 


former,  and  every  way  resembling  a  lamprey. 
This  animal,  if  touched  by  the  hand,  or  even 
with  a  stick,  instantly  benumbs  the  hand  and 
arm  to  the  very  shoulder  ;  and  sometimes  the 
man  falls  down  under  the  blow.  These  ani- 
mals, therefore,  roust  affect  the  nervous  sys- 
tem in  a  different  manner  from  the  former, 
both  with  respect  to  the  manner  and  the  in- 
tention ;  but  how  this  effect  is  wrought,  we 
must  be  content  to  dlsmias  in  obscurity. 


CHAP.  IT. 

OF  THE  I^ICPRET,  AND  ITS  AFFUTITtES*' 

Thbbb  is  a  species  of  the  Lamprey  served 
up  as  a  great  delicacy  among  the  modem 

The  governor  at  New  Amsterdam  has  a  targe  elec 
trie  eel,  which  he  has  kept  for  several  years  in  a  tub, 
made  for  that  purpose,  placed  under  a  small  shed  near 
to  the  house.  This  fish  possesses  strong  electrical  power*, 
and  often  causes  ioenet  of  diversion  among  the  soldiers 
and  sailors,  who  are  struck  with  astonishment  at  its 
qualities,  and  believe  it  to  be  in  league  with  some  evil 
spirit.  Two  sailors,  wholly  unacquainted  with  the  pio^ 
perties  of  the  animal,  were  one  day  told  to  fetch  an  eel, 
which  was  lying  in  the  tub  in  the  yard,  and  give  it  the 
cook  to  dress  for  dinner.  It  is  a  stroog  fish,  of  seven  or 
eight  pounds  weight,  and  gives  a  severe  shock  oo  being 
touched,  particularly  if  at  all  irritated  or  enraged.  TIm 
sailors  had  no  sooner  reached  the  shed,  than  one  of  them 
plunged  his  hand  to  the  bottom  of  the  tub  to  seise  the 
eel  :  when  he  received  a  blow  which  benumbed  his  whole 
arm  :  without  knowing  what  it  was,  he  started  from  the 
tub,  shaking  his  fingers,  and  holding  his  elbow  with  his 
other  hand,  crying  out,  *'  I  say.  Jack,  what  a  thump  be 
fetched  me  with  his  tail !"  His  messmate,  laughing  at 
**  such  a  foolish  notion,"  next  put  down  his  hand  to 
reach  out  the  eel,  but  receiving  a  similar  shock,  he  snap- 
ped his  fingers  likewise,  and  ran  off,  crying  out,  **  Why, 
he  did  give  you  a  thump  I  He's  a  fighting  fellow  :  he 
has  fetched  me  a  broadside  too  I  Let's  both  have  a  haul 
at  him  together,  Jack  ;  then  we  shall  board  his  siippeiy 
carcass,  spite  df  his  rudder.'*  Accordini^y  they  each 
plunged  their  hands  into  the  tub,  and  seised  the  fish, 
by  a  full  grasp  round  the  body.  This  was  rougher  treau 
ment  than  he  common^  experienced,  and  he  returned 
it  with  a  most  violent  shock,  which  soon  caused  them  to 
quit  their  hold.  For  a  moment  they  stood  aghast,  then 
rubbing  their  arms,  holding  their  elbows,  and  shaking 
their  fingers,  they  capered  about  with  pain  and  amaae. 
ment,  swearing  that  their  arms  were  broken,  and  that 
it  was  the  devil  in  the  tub  in  the  shape  of  an  eel.  They 
now  perceived  that  it  was  not  a  simple  blow  with  the 
tail  which  they  had  felt  before ;  nor  (Mnild  they  be  pre- 
vailed upon  to  try  again  to  take  out  the  fish,  but  fltc4e 
away,  rubbing  their  elbows,  and  abusing  **  the  trick  about 
the  cook  and  the  eel."— PIncifr/irdV  Nolet  on  tke  fT^a 
Indiee, 

>  Lampreyt. — ^These  fishes  are.  In  reference  to  their 
skeleton,  and  in  some  other  rrapects,  the  lowest  in  the 
scale  of  organisation  among  rertebrated  animals. 

The  lampreys,  like  the  sharks  and  rays,  liave  noswim- 
miug-bladder;  and  being  also  without  pectoral  fins,  are 
usually  seen  near  the  bottom.  To  save  themselves  from 
the  constant  muscular  exertion  which  is  necessaiy  to 
prevent  them  being  carried  along  by  the  current  of  the 
water,  they  attach  themselves  by  the  mouth  to  stones  » 
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Romans,  very  different  from  ours.  Whether 
theirs  be  the  maraena  of  the  ancients,  I  will 
not  pretend  to  say ;  but  there  is  nothing  more 
certain  than  that  our  lamprey  is  not.  The 
Roman  lamprey  agrees  with  Uie  ancient  fish 
in  being  kept  in  ponds,  and  considered  by  the 
luxurious  as  a  very  great  delicacy. 

The  lamprey,  known  among  ^us,  is  differ- 
ently estimated,  according  to  the  season  in 
which  it  is  caught,  or  the  place  where  it  has 
been  fed.  Those  that  leave  the  sea  to  deposit 
their  spawn  in  fresh  waters  are  the  best :  those 
that  are  entirely  bred  in  our  rivers,  and  that 
have  never  been  at  sea,  are  considered  as 
much  inferior  to  the  former.  Those  that  are 
taken  in  the  months  of  March,  April,  or  May, 
just  upon  their  leaving  the  sea,  are  reckoned 
very  good ;  those  that  are  caught  after  they 
have  cast  their  spawn,  are  found  to  be  flabby, 
and  of  little  value.  Those  caught  in  several 
of  the  rivers  in  Ireland,  the  people  will  not 
venture  to  touch  ;  those  of  the  English  Severn, 
are  considered  as  the  most  delicate  of  all  other 
fish  whatever. 

rocks,  and  were  in  consequence  called  PdromyzoHf  or 
Stone-sucker  ;  while  the  circular  form  of  the  mouth  in- 
duced the  name  of  Cycloitomes,  or  Round-mouthed 
Pishes,  which  was  bestowed  upon  them  by  M.  Dumeril. 

In  reference  to  the  respiratory  apparatus  in  the  species 
of  this  genus,  Mr  Owen  has  remarked,  that  "  when  the 
lamprey  is  firmly  attached,  as  is  commonly  the  case,  to 
foreign  bodies  by  means  of  its  suctorial  mouth,  it  is  ob- 
tIous  that  no  ^vater  can  pass  by  that  aperture  from  the 
pharynx  to  tlie  gills;  it  is  therefore  alternately  received 
and  expelled  by  the  external  apertures.  If  a  lamprey, 
while  so  attached  to  the  side  of  a  vessel,  be  held  with 
one  series  of  apertures  out  of  the  water,  the  respiratory 
currents  are  seen  to  enter  by  the  submerged  orifices, 
and,  after  traversing  the  corresponding  sacs  and  the 
pharynx,  to  pass  through  the  opposite  branchiae,  and  to 
be  forcibly  ejected  therefrom  by  the  exposed  orifices. 
The  same  mode  of  respiration  must  take  place  in  the 
Mixine,"  (a  species  of  this  family  to  be  described  imme. 
diatdly)  '*  while  its  head  is  buried  in  the  flesh  of  its  prey. 
The  cyclostomous  fishes  thus  present  an  obvious  affinity 
to  the  Cephttkpoda,  inasmuch  as  the  branchial  currents 
are  independent  of  the  actions  of  the  parts  concerned  in 
deglutition." 

The  intestinal  canal  is  small,  and  extends  in  a  straight 
line  along  the  abdomen  to  the  anal  aperture  without  any 
convolution.  The  lampreys  are  oviparous,  spawning 
late  in  tlie  spring;  the  roe  escaping,  in  both  sexes,  by  a 
small  membranous  sheath,  which  has  internally  at  its 
base  five  apertures,  one  leading  upward  to  the  intestine, 
one  to  each  kidney,  and  one  to  each  lateral  cavity  of  the 
abdomen. 

The  Marine  Lamprey,  (see  Plate  XXII.  fig.  5.) 
which  from  its  mottled  appearuice  was  called  P,  mac»* 
losus,  by  Artedi,  has  a  very  extensive  geographical 
range.  It  is  found  in  the  Mediterranean,  and  from 
thence  northwards  in  most  of  the  rivers  of  Europe  as  far 
as  Scandinavia,  during  the  spring.  Professor  Reinbardt 
includes  it  among  the  fishes  of  Iceland,  and  our  country- 
man Pennant  gives  it  a  place  in  his  Arctic  Zoology. 
From  a  d^cription  and  figure  in  the  Natural  History  of 
the  Pishes  of  Massachusetts,  by  Dr  Smith  of  Boston,  this 
lish  appears  to  l>e  common  in  the  rivers  of  North  Amer« 
ica,  atteiuing  a  large  siae  in  those  of  the  mors  southehi 
arfbtes,  but  not  exceeding  seventeen  or  twenty  inches  in 

VOL.  II. 


The  lamprey  much  resembles  an  eel  in  its 
general  appearance,  but  is  of  a  lighter  colour, 
and  rather  a  clumsier  make.  It  differs  how- 
ever in  the  mouth,  which  is  round,  and  placed 
rather  obliquely  below  the  end  of  the  nose.  It 
more  resembles  the  mouth  of  a  leech  than  an 
eel ;  and  the  animal  has  a  hole  on  the  top  of 
the  head  through  which  it  spouts  water,  as  in 
the  cetaceous  kmd.  There  are  seven  holes  on 
each  side  for  respiration ;  and  the  fins  are 
formed  rather  by  a  lengthening  out  of  the  skin, 
than  any  set  of  bones  or  spines  for  that  pur- 
pose. As  the  mouth  is  formed  resembling 
that  of  a  leech,  so  it  has  a  property  resembling 
that  animal,  of  sticking  close  to  and  sucking 
any  body  it  is  applied  to.  It  is  extraordinary 
the  power  they  have  of  adhering  to  stones  ; 
which  they  do  so  firmly,  as  not  to  be  drawn 
off  without  some  difficulty.  We  are  told  of 
one  that  weighed  but  three  pounds,  and  yet 
it  stuck  so  firmly  to  a  stone  of  twelve  pounds, 
that  it  remained  suspended  at  its  mouth,  from 
which  it  was  separated  with  no  small  difficulty. 
This  amazing  power  of  suction  is  supposed  to 


length  in  a  high  northern  latitude.  Dr  Mitchell  also 
includes  this  species  among  his  fishes  of  Now  York.  It 
is  rather  common  during  spring  and  summer  in  some  of 
the  rivers  on  the  southern  coast  of  England,  particularly 
the  Severn,  and  is  found  in  smaller  numbers  in  several 
of  the  rivers  of  Scotland  and  Ireland  about  tiie  same 
period  of  the  year. 

In  Scotland,  the  appearance  of  the  lamprey  in  the 
fresh  water  is  rather  later  in  the  year  than  hi  the  rivers 
of  the  south.  Sir  William  Jardine  says,  "  They  ascend 
our  rivers  to  breed  about  the  end  of  June,  and  remain 
until  the  beginning  of  August.  They  are  not  furnished 
with  any  elongation  of  the  jaw,  afibrded  to  most  of  our 
fresh-water  fish,  to  form  the  receiving  furrows  at  this 
important  season  ;  but  the  want  is  supplied  by  their 
sucker-like  mouth,  by  which  they  individually  remove 
each  stone.  Their  power  is  immense.  Stones  of  a  very 
large  size  are  transported,  and  a  large  furro\v  is  soon 
formed.  The  P.  ntarinut  remain  in  pairs,  two  on  each 
spawning  place ;  and  while  there  employed,  retain  them- 
selves affixed  by  the  mouth  to  a  large  stone." 

After  the  spawning  season  is  over,  the  flesh  of  the 
lamprey,  like  that  of  other  fish,  loses  for  a  time  its  firm- 
ness and  other  good  qualities,  and  the  weakened  fish 
makes  its  way  back  to  the  sea,  to  recruit  its  wasted  con. 
ditioD.  The  food  of  the  lamprey  consists  generally  of 
any  soft  animal  matter ;  and  in  the  sea  it  is  known  to 
attack  other  fishes  even  of  large  size,  by  fastening  upon 
them,  and  with  its  numerous  small  rasp-like  teeth  eating 
away  the  soft  parts  down  to  the  bone.  It  is  not  veiy 
often  caught  while  it  remains  at  sea. 

This  species  usually  measures  from  twenty  to  twenty- 
eight  inches  in  length. 

The  River  Lamprey,  or  Lampem,  as  it  is  called  by 
fishermen  for  distinction,  is  a  well-known  species  which 
abounds  in  many  rivers  of  England,  particularly  the 
Thames,  the  Severn,  and  the  Dee  :  it  is  also  abundant 
in  several  rivers  of  Scotland  and  Ireland.  Some  authors 
state  that  this  species,  like  that  last  described,  visits  our 
rivers  in  spring,  and  returns  to  the  sea  after  spawning  ; 
but  the  recorded  opinions  of  others,  and  my  own  obser- 
vations, induce  ine  to  believe  that  it  genendly  remains 
all  the  year  in  the  fresh  water*  In  the  Thames  I  am 
certain  it  is  to  be  obtained  every  month  in  the  year  ;  but 
is  considered  in  the  best  condition  for  the  table  from 
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arise  from  tbe  animars  exhausting  the  air 
within  its  body  by  the  hole  over  the  nose, 
while  the  moutn  is  closely  fiized  to  the  object, 
and  permits  no  air  to  enter.  It  would  be  easy 
to  determine  the  weight  this  animal  is  thus 
able  to  sustain ;  which  will  be  equal  to  the 
weight  of  a  column  of  air  of  equal  diameter 
with  the  fish's  mouth. 

From  some  peculiarity  of  formation,  this 
animal  swims  generally  with  its  body  as  near 
as  possible  to  the  surface ;  and  it  might  easily 
be  drowned  by  being  kept  by  force  for  any 
time  under  water.  Muralto  has  given  us  the 
anatomy  of  this  animal ;  but,  in  a  very  minute 
description,  makes  no  mention  of  lungs.  Yet 
I  am  very  apt  to  suspect,  that  two  red  glands 
tissued  with  nerves,  which  he  describes  as 
lying  towards  the  back  of  the  head,  are  no 
other  than  tbe  lungs  of  this  animal.  The  ab- 
solute necessity  it  is  under  of  breathing  in 

October  to  Mtrch,  during  which  time  it  is  permilted  to 
be  caught,  according  to  the  rules  adopted  for  the  cooser- 
Yation  of  the  fishery. 

Formerly  the  lampem  was  considered  a  fish  of  con- 
siderable importance.  It  was  talteii  in  great  quantities 
in  the  Thames  from  Battersea  Reach  to  Taplow  Mills, 
and  was  sold  to  the  Dutch  as  bait  for  the  turbot,  cod, 
and  other  fisheries.  Four  hundred  thousand  have  been 
sold  in  one  season  for  this  purpose,  at  the  rate  of  forty 
shillings  per  thousand.  From  five  pounds  to  eight  pounds 
tlie  thousand  have  been  given;  but  a  comparative  scar- 
city of  late  years,  and  consequent  increase  in  price,  has 
obliged  the  Ihfie  fishermen  to  adopt  other  substances  for 
bait.  Formerly  the  Thames  alone  supplied  from  one 
million  to  twelve  hundred  thousand  lamperns  annually, 
lliey  are  very  tenacious  of  life,  and  the  Dutch  fishermen 
managed  to  keep  them  alive  at  sea  for  many  weelu. 

If  this  species,  which  is  very  easily  obiaiued,  be  ex- 
amined in  the  months  of  March  or  April,  the  disUuc- 
tion  of  the  sexes  will  be  immediately  evident  on  opening 
them.  The  female  may  generally  be  known  externally 
by  the  larger  si2e  of  the  abdomen,  and  the  male  by  his 
lips  being  more  tumid  and  tbe  mouth  larger  than  that 
of  the  female.—- The  season  of  spawning  is  May,  and  the 
process  has  been  described  by  several  observers.  This 
sometimes  takes  place  in  pairs  only,  and  at  others  by 
many  of  both  sexes  occupying  one  general  spawning  bed. 

The  food  of  this  species,  according  to  Bloch,  is  in- 
sects, worms,  small  fish,  and  the  flesh  of  dead  tish.  The 
adult  fish  is  usually  from  twelve  to  fifteen  inches  in 
length.— Faire^V  BriHth  Hshet,  Vol.  II. 

The  Myxine  GluHnouM  Hag-Juh,  or  Borer ^  a  species 
of  lamprey,  (see  Plate  XXII.  fig.  ^)— -This  little  fish, 
although  seldom  more  than  twelve  or  fourteen  inches  in 
length,  is  well  deserving  of  notice,  on  account  of  its 
singular  method  of  obtaining  its  food.  The  myxine  is 
found  as  far  north  as  the  shores  of  Scandinavia,  and  it  is 
also  of  frequent  occurrence  on  the  British  coasts,  more 
IHirticularly  ofl^  Scarboiougtu  It  enters,  says  Pennant, 
the  mouths  of  other  fish  when  on  the  hooks  attached  to 
the  lines,  which  remain  a  tide  under  water,  and  totally 
devours  the  whole  except  the  skin  and  bones.  The 
Scarborough  fishermen  often  take  it  in  the  robbed  Jlth 
on  drawing  up  their  lines.  On  this  account  it  Is  called, 
on  tins  part  of  the  coast,  the  Hag  or  the  Borer,  because, 
as  others  say,  it  first  pierces  a  small  aperture  in  the  skin, 
and  afterwards  buries  its  bead  in  the  body  of  its  prey. 
U  is  most  usually  found  in  tbe  body  of  the  cod,  or 
some  other  equally  rapacious  fish. 


the  air,  convinces  me  that  it  must  have  lungs, 
though  I  do  not  know  of  any  anatomist  that 
has  described  them. 

The  adhesive  quality  in  the  lamprey  may 
be,  in  some  measure,  increased  by  that  slimy 
substance  with  which  its  body  is  all  over 
smeared  ;  a  substance  that  serves  at  once  to 
keep  it  warm  in  its  cold  element,  and  also  to 
keep  its  skin  soft  and  pliant  This  mucus  is 
separated  by  two  long  lymphatic  canals,  that 
extend  on  each  side  from  the  head  to  the  tail, 
and  that  furnish  it  in  great  abundance.  As 
to  its  intestines,  it  seems  to  have  but  one  great 
bowel,  running  from  the  mouth  to  the  vent, 
narrow  at  both  ends,  and  wide  in  the  middle. 

So  simple  a  conformation  seems  to  imply 
an  equal  simplicity  of  appetite.  In  fact,  the 
lamprey's  food  is  either  slime  and  water,  or 
such  small  water-insects  as  are  scarcely  per. 
ceivable.     Perhaps  its  appetite  may  be  more 


Its  worm-like  figure  induced  several  systematic  writers 
to  class  it  with  the  worms,  and  **  it  was  not  till  after  dis- 
sections and  published  descriptions,  that  its  true  relations 
with  the  lampreys  were  acknowledged." 

"The  myxine,  (says  Mr  Yarrell,)  is  not  uncommoii  at 
Berwick,  but  it  is  only  to  be  obtained  at  a  particular 
season  of  the  year,  in  one  or  two  localities,  when,  during 
fine  weather,  at  the  end  of  spring,  or  the  beginning  A 
summer,  the  fishermen  lay  their  long  lines,  on  a  iNoik 
with  a  soft  mud  bottom,  near  the  coast,  when  fishing  for 
cod  or  haddock.  It  is  considered  by  some,  that  the 
myxine,  which  is  without  eyes,  obtains  access  to  the  in- 
terior of  the  body  of  the  fish  by  passing  in  aft  the  anal 
aperture ;  others  endeavour  to  account  for  its  being  found 
in  the  belly  of  a  voracious  fish,  by  supposing  it  had  been 
swallowed  ;  while  many  experienced  fishermen  still  re- 
peat their  belief^  that  the  myxine  enters  the  mouth  of 
the  cod.fish  while  it  is  hanging  on  the  line.  It  li  con- 
jectured that  the  myxine  does  not  iasten  upon  any  fish, 
unless  it  be  either  dead  or  hanging  on  a  hook;  but  how 
a  fish  that  is  blind  is  able  to  find  its  way  to  a  partieolar 
aperture,  is  a  matter  not  easily  explained.  The  eight 
barbules,  or  cirri,  about  the  mouth  of  the  myxine  are, 
there  is  no  doubt,  delicate  organs  of  touch*  by  which  it 
obtains  cognisance  of  the  nature  and  quality  of  the  sub- 
stances with  which  they  are  in  contact,  and  its  tingle- 
hooked  tooth  upon  the  palate  enables  it  to  retain  its  hold 
till  the  double  rows  of  teeth,  or  the  tongue,  are  braugist 
into  action,  to  aid  the  desire  to  obtain  food." 

Along  the  whole  length  of  the  under  surface  of  the 
body,  from  head  to  tail,  there  are  two  rows  of  mucous 
pores,  from  which  a  large  quantity  of  a  gelatinous  secre- 
tion is  expressed  occasionally,  at  tbe  will  of  the  animal, 
and  by  which,  in  reference  either  to  its  quality  or  quau- 
tity,  or  both,  this  fish  is  said  to  escape  its  enemies.  So 
copious  and  so  thick  in  its  consistence  is  this  jelly-liko  ee* 
cretion,  that  some  of  the  older  natiiralists  believed  this 
fish  had  the  power  of  converting  water  into  glue,  and  it 
obtained  in  consequence  the  name  of  the  Glutinous  Hag. 

The  body  is  long,  and  cylindrical  throughout  nearly 
its  whole  length,  tapering  and  compressed  near  the  tail ; 
in  colour  the  myxine  is  dark-brown  along  the  back. 
lighter  chesuut-browu  along  the  sides,  and  yellowish- 
white  underneath. 

The  bones  of  the  back  in  the  lamprey  are  of  a  soft 
consistence,  and  indistinctly  divided  into  rounded  por. 
tions.  In  the  myxine,  in  place  of  a  series  of  bones  com. 
posing  the  vertebral  column,  there  is  mere^  a  soft  and 
flexible  cartilaginous  tube. 
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aetlTe  at  sea,  of  which  it  is  properly  a  native ; 
bat  when  it  comes  up  into  our  rivers,  it  is 
hardly  perceived  to  devour  anv  thing. 

Its  usual  time  of  leaving  tne  sea,  which  it 
is  annually  seen  to  do  in  order  to  spawn,  is 
about  the  beginning  of  spring  ;  and  after  a 
stay  of  a  few  months  it  returns  again  to  the 
sea.  Their  preparation  for  spawning  is  pe- 
culiar ;  their  manner  is  to  make  holes  in  the 
gravelly  bottom  of  rivers  ;  and  on  this  occasion 
their  sacking  power  is  particularly  service- 
able ;  for  if  they  meet  with  a  stone  of  a  consid- 
erable size  they  will  remove  it,  and  throw  it 
out  Their  young  are  produced  from  eggs  in 
the  manner  of  flat  fish ;  the  female  remains 
near  the  place  where  they  are  excluded,  and 
continues  with  them  till  they  come  forth.  She 
is  sometimes  seen  with  her  whole  family  play- 
ing about  her  ;  and  after  some  time  she  con- 
ducts them  in  triumph  back  to  the  ocean. 

But  some  have  not  sufiBcient  strength  to  re- 
turn ;  and  these  continue  in  the  fresh  water 
till  they  die.  Indeed  the  life  of  this  fish,  ac- 
cording to  Rondeletins,  who  has  given  its 
history,  is  but  of  very  short  continuance  ;  and 
a  single  brood  is  the  extent  of  the  female  s 
fertility.  As  soon  as  she  has  returned  after 
casting  her  eggs,  she  seems  exhausted  and 
flabby.  She  becomes  old  before  her  time  ; 
and  two  years  is  generally  the  -  limit  of  her 
existence. 

However  this  may  be,  they  are  very  indif- 
ferent eating  after  they  have  cast  their  eggs, 
and  particularly  at  the  approach  of  hot  weather. 
The  best  season  for  them  is  the  months  of 
March,  April,  and  May  ;  and  they  are  usu- 
ally  taken  in  nets  with  salmon,  and  sometimes 
in  baskets  at  the  bottom  of  the  river.  It  has 
been  an  old  custom  for  the  city  of  Oloucester 
annually  to  present  the  king  with  a  lamprey- 
pie  ;  and  as  the  gift  is  made  at  Christmas,  it 
is  not  without  great  difficulty  the  corporation 
can  procure  the  proper  quantity,  though  they 
give  a  guinea  a^piece  for  taking  them.' 

How  much  they  were  valued  among  the 
ancients,  or  a  fish  bearing  some  resemblance 
to  them,  appears  from  all  the  classics  that 
have  praised  good  living,  or  ridiculed  glut- 
tony. One  story  we  are  told  of  this  fish,  with 
which  I  will  conclude  its  history.  A  senator 
of  Rome*  whose  name  does  not  deserve  being 
transmitted  to  posterity,  was  famous  for  the 
delicacy^  of  his  lampreys.  Tigelinus  Manu- 
cius,  and  all  the  celebrated  epicures  of  Rome, 
were  loud  in  his  praises :  no  man's  fish  had 
such  a  flavour,  was  so  nicely  fed,  or  so  ex- 
actly  pickled.  Augustas,  hearing  so  much 
of  this  man's  entertainments,  desired  to  be 
his  guest ;  and  soon  found  that  fame  had  been 


just  to  his  merits ;  the  man  had  indeed  very 
fine  lampreys,  and  of  an  exquisite  flavour. 
The  emperor  was  desirous  of  knowing  the 
method  by  which  he  fed  his  fish  to  so  fine  a 
relish ;  and  the  glutton,  making  no  secret  of 
his  art,  informed  him,  that  his  way  was  to 
throw  into  his  ponds  such  of  his  slaves  as  had 
at  any  time  displeased  him.  Augustus,  we 
are  told,  was  not  much  pleased  with  his  re- 
ceipt, and  instantly  ordered  all  his  ponds  to 
be  filled  up.  The  story  would  have  ended 
better  if  he  had  ordered  the  owner  to  be  flung 
in  also. 


CHAP.  V. 


OF  THE  STURGEON,  AND  ITS  YABISTIES. 

Tbb  Sturgeon,  with  a  form  as  terrible,  and 
a  body  as  large,  as  the  shark,  is  yet  as  harm- 
less as  the  fish  we  have  been  just  describing  ; 
incapable  and  unwilling  to  injure  others,  it 
flies  from  the  smallest  fishes,  and  generally 
falls  a  victim  to  its  own  timidity. 

The  sturgeon, in  its  general  form,  resembles 
a  fresh  water  pike.     The  nose  is  long ;  thi 


>  Heniy  f .  of  Rngknd  died  of  s  tuifeit  from  eiting 
lampreys. 


mouth  is  situated  beneath,  being  small,  and 
without  jaw-bones  or  teeth.  But  though  it  is 
so  harmless  and  ill  provided  for  war,  the  body 
is  formidable  enough  to  appearance.  It  ib 
long,  pentagonal,  and  covered  with  five  rows 
of  large  bony  knobs,  one  row  on  the  back  and 
two  on  each  side,  and  a  number  of  fins  to  give 
it  greater  expedition.  Of  this  fish  there  arc 
three  kinds ;  the  Common  Sturgeon,  the  Ca- 
viar Sturgeon,  and  the  Huso  or  Isinglass  Fish. 
The  first  has  eleven  knobs  or  scales  on  the 
back ;  the  second  has  fifteen  ;  and  the  latter 
thirteen  on  the  back,  and  forty-three  on  the 
tail.  These  differences  seem  light  to  us  who 
only  consider  the  animal's  form ;  but  those 
who  consider  its  uses  find  the  distinction  of 
considerable  importance.  The  first  is  the 
sturgeon,  the  flesh  of  which  is  sent  pickled 
into  all  parts  of  Europe.  The  second,  is  the 
fish  from  the  roe  of  which  that  noted  delicacy 
called  caviar  is  made  ;  and  the  third,  besides 
supplying  the  caviar,  furnishes  also  the  valu- 
able commodity  of  isinglass.  They  all  gprow 
to  a  very  great  size  ;  and  some  of  them  have 
been  found  above  eighteen  feet  long. 

There  is  not  a  country  in  Europe  but  what 
this  fish  visits  at  difierent  seasons ;  it  annually 
ascends  the  largest  rivers  to  spawn,  and  pro- 
pagates in  an  amazing  number.     The  inhabf- 
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tants  along  the  banks  of  the  Po,  the  Danube, 
and  the  Wolga  make  great  profit  yearly  of 
its  incursions  up  the  stream,  and  have  tibeir 
nets  prepared  for  its  reception.'  The  sturgeon 
also  is  brought  daily  to  the  markets  of  Rome 
and  Venice,  and  they  are  known  to  abound 
in  the  Mediterranean  sea.  Yet  those  fish  that 
keep  entirely  either  in  salt  or  fresh  water  are 
buf  comparatively  small.  When  the  sturgeon 
enjoys  the  vicissitude  of  fresh  and  salt  water, 
it  IS  then  that  it  grows  to  an  enormous  size, 
so  as  almost  to  rival  even  the  whale  in  mag- 
nitude. 

Nor  are  we  without  frequent  visits  from 
this  much  esteemed  fish  in  England.  It  is 
often  accidentally  taken  in  our  rivers  in  saU 
mon-nets,  and  particularly  in  those  parts  that 
are  not  far  remote  from  the  sea.  The  largest 
we  have  heard  of,  caught  in  Great  Britain, 
was  a  fish  taken  in  the  Eske,  where  they  are 
most  frequently  found,  which  weighed  four 
hundred  and  sixty  pounds.'  An  enormous 
size  to  those  who  have  only  seen  our  fresh- 
water fishes  !  ~ 

North  America  also  furnishes  the  sturgeon: 
their  rivers  in  May,  June,  and  July,  supply 
them  in  very  great  abundance.  At  that  time 
they  are  seen  sporting  in  the  water,  and  leap, 
ing  from  its  surface  several  yards  into  the  air. 
W  hen  they  fall  again  on  their  sides,  the  con- 
cussion is  so  violent,  that  the  noise  is  heard, 
in  still  weather,  at  some  miles'  distance. 

But  of  all  places  where  this  animal  is  to  be 
found,  it  appears  no  where  in  such  numbers 
as  in  the  lakes  of  Frischehaff  and  Gurischafif, 
near  the  city  of  Pillau.     In  the  rivers  also 

>  Stwyeon  Fishery. — The  river  Volga,  especially 
near  its  mouth,  is  the  principal  scene  of  this  fishery. 
When  the  fish  enter  the  river,  which  they  do,  like  many 
others,  at  stated  seasons,  for  the  purpose  of  depositing 
their  spawn,  large  enclosures  of  strong  stakes  are  set 
across  the  river  to  intercept  and  prevent  its  return;  the 
enclosures  narrow  up  the  river,  and  the  animal,  getting 
into  th^se  confined  places,  is  easily  speared. 

This  fish  {Accipenser  sturoy  or  common  sturgeon ;  for 
Accipenter  hu»o,  see  Plate  XXT.  fig.  27.)  of  which  there 
are  several  species,  breeds  in  the  Caspian  sea,  in  such 
numbers  as  to  flU  the  rivers  flowing  into  that  lake.  Fif- 
teen thousand  sturgeons  are  sometimes  taken  in  one  day, 
with  the  hook,  at  the  station  of  Sallian,  on  the  Penian 
coast,  and  upwards  of  700,000  were  taken  in  the  year 
1829,  in  the  Russian  dominions  on  the  coasts  of  the 
Caspian. 

The  flesh  of  the  sturgeon  is  salted  and  dried  for  con- 
sumption  during  the  numerous  fasts  er\joined  by  the 
Greek  church,  but  the  two  products  the  most  valuable, 
are  isinglass  and  caviare^  The  former  is  prepared  from 
the  air-bladder,  and  large  quantities  of  it  are  annually 
imported  into  England  from  St  Petersburg.  Caviare 
is  a  preparation  from  the  roe,  of  a  strong,  oily,  but 
agreeable  flavour,  and  is  increasing  in  estimation  here, 
if  we  may  judge  by  the  increased  importation  of  it;  a 
great  deal  is  aUo  consumed  in  Italy. 

'  One  caught  in  a  stake  net  near  Findhom,  in  Scot, 
lar.d,  in  July,  1833,  measured  eight  feet  six  inches  in 
length,  and  weighed  two  hundred  and  three  pounds. 


that  empty  themselves  into  the  Euxine  sea, 
this  fish  is  caught  in  great  numbers,  partica. 
larly  at  the  mouth  of  the  river  Don.  In  all 
these  places  the  fishermen  regularly  expect 
their  airival  from  the  sea,  and  have  their  nets 
and  salt  ready  prepared  for  their  reception. 

As  the  sturgeon  is  a  haimless  fish,  and  no 
way  voracious,  it  is  never  caught  by  a  bait 
in  the  ordinary  manner  of  fishing,  but  always 
in  nets.  From  the  description  given  above  of 
its  mouth,  it  is  not  to  be  supposed  that  the 
sturgeon  would  swallow  any  hook  capable  of 
holding  so  large  a  bulk  and  so  strong  a  swim- 
mer.  la  fact,  it  never  attempts  to  seize  any 
of  the  finnv  tribe,  but  lives  by  rooting  at  the 
bottom  of  the  sea,  where  it  makes  insects  and 
sea-plants  its  whole  subsistence.  From  this 
quality  of  floundering  at  the  bottom  it  has  re- 
ceived its  name  ;  which  comes  from  the  Ger- 
man  verb  floeren,  signifying  to  wallow  in  the 
mud.  That  it  lives  upon  no  large  animals  is 
obvious  to  all  those  who  cut  it  open,  where 
nothing  is  found  in  its  stomach  but  a  kind  o( 
slimy  substance^  which  has  induced  some  to 
think  it  lives  only  upon  water  and  air.  From 
hence  there  is  a  German  proverb,  which  is 
applied  to  a  man  extremely  temperate,  when 
they  say,  he  is  as  moderate  as  a  sturgeon. 

As  the  sturgeon  is  so  temperate  in  its  ap. 
petitesy  so  is  it  also  equally  timid  in  its  nature. 
There  would  be  scarcely  any  method  of  taking 
it,  did  not  its  natural  desire  of  propagation 
induce  it  to  incur  so  great  a  variety  of  dan. 
gers.  The  smallest  fish  is  alone  sufficient  tu 
terrify  a  shoal  of  sturgeons  ;  for,  being  unfur- 
nished with  any  weapon  of  defence,  they  are 
obliged  to  trust  to  their  swiftness  and  their 
caution  for  security.  Like  all  animals  that 
do  not  make  war  upon  others,  sturgeons  live 
in  society  among  themselves:  rather  for  the 
purposes  of  pleasure  than  from  any  power  of 
mutual  protection.  Gesner  even  asserts,  that 
they  are  delighted  with  sounds  of  various 
kinds ;  ai)d  that  he  has  seen  them  shoal  to* 
gether  at  the  notes  of  a  trumpet. 

The  usual  time,  as  was  said  before,  for  the 
sturgeon  to  come  up  rivers  to  deposit  its  spawn, 
is  about  the  beginning  of  summer,  when  the 
fishermen  of  all  great  rivers  make  a  regular 
prepjaration  for  its  reception.  At  Pillau,  par. 
ticularly,  the  shores  are  formed  into  disb-icts, 
and  allotted  to  companies  of  fishermen,  some 
of  which  are  rented  for  about  three  hundred 
pounds  a-year.  The  nets  in  which  the  stur- 
geon  is  caught  are  made  of  small  cord,  aiid 
placed  across  the  mouth  of  the  river ;  but  in 
such  a  manner  that,  whether  the  tide  ebbs  or 
flows,  the  pouch  of  the  net  goes  with  the 
stream.-^The  sturgeon  thus  caught,  while  in 
the  water,  is  one  of  the  strongest  fishes  that 
swims,  and  often  breaks  the  net  to  pieces  that 
incloses  it ;  but  the  instant  it  is  raised,  with 
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ita  head  above  water,  all  its  activity  ceases  ; 
it  is  then  a  lifeless,  spiritless  iumpy  and  suffers 
itself  to  be  tamely  dragged  on  shore.  It  has 
been  found  prudent,  however,  to  draw  it  to 
shore  gently  ;  for  if  excited  by  any  unneces- 
sary violence,  it  has  been  found  to  break  the 
fisherman's  legs  with  a  blow  of  its  tail.  The 
most  experienced  fishers,  therefore,  when  they 
have  dravm  it  to  the  brink, keep  the  head  still 
elevated,  which  prevents  its  doing  any  mis- 
chief with  the  hinder  part  of  the  body  ;  others, 
by  a  noose,  fasten  the  head  and  the  tail  to- 
gether ;  and  thus  without  immediately  des- 
patching it,  bring  it  to  the  market,  if  there  be 
one  near,  or  keep  it  till  their  number  is  com- 
pleted for  exportation. 

The  flesh  of  this  animal,  pickled,  is  very 
well  known  at  nil  the  tables  of  Europe  ;  and 
is  even  more  prized  in  England  than  in  any 
of  the  countries  where  it  is  usually  caught. 
The  fishermen  have  two  different  methods  of 
preparing  it  The  one  is  by  cutting  it  in  long 
pieces  lengthwise,  and,  having  salted  them, 
by  hanging  them  up  in  the  sun  to  dry:  the 
fish  thus  prepared  is  sold  in  ail  the  countries 
of  the  Levant,  and  supplies  the  want  of  better 
provisions.  The  other  method,  which  is  usually 
practised  in  Holland,  and  along  the  shores 
of  the  Baltic,  is  to  cut  the  sturgeon  cross- 
wise, into  short  pieces,  and  put  it  in  small 
barrels,  vnth  a  pickle  made  of  salt  and  sau. 
mure.  This  is  the  sturgeon  which  is  sold 
in  England ;  and  of  which  great  quanti- 
ties  came  from  the  North,  until  we  gave  en- 
couragement to  the  importation  of  it  from 
North  America.  Fsom  thence  we  are  verv 
well  supplied;  but  it  is  said,  not  with  such 
good  fish  as  those  imported  from  the  North  of 
Europe. 

A  very  great  trade  is  also  carried  on  with 
the  roe  of  the  sturgeon,  preserved  in  a  parti- 
cular manner,  and  called  Caviare :  it  is  made 
from  the  roe  of  all  kinds  of  sturgeon,  but  par- 
ticularly the  second.  This  is  much  more  in 
request  in  other  countries  of  Europe  than  with 
ua.  To  all  these  high-relished  meats,  the  ap- 
petite must  be  formed  by  degrees;  and  though 
formerly,  even  in  England,  it  was  very  much 
in  request  at  the  politest  tables,  it  is  at  present 
sunk  entirely  into  disuse.  It  is  still,  how- 
ever, a  considerable  merchandise  among  the 
Turks,  Greeks,  and  Venetians.  Caviare  some, 
what  resembles  soft  soap  in  consistence ;  but 
it  is  of  a  brown,  uniform  colour,  and  is  eaten 
as  cheese  with  bread.  The  manner  of  making 
it  is  this :  they  take  the  spawn  from  the  body 
of  the  sturgeon — for  it  is  to  be  observed,  the 
0turgeon  differs  from  other  cartilaginous  fish, 
in  that  it  has  spawn  like  a  cod,  and  not  eggs 
like  a  ray.  They  take  the  spawn,  I  say,  and 
freeing  it  from  the  small  membranes  that  con. 
nect  it  together,  they  wash  it  with  vinegar, 


and  afterwards  spread  it  to  dry  upon  a  table; 
they  then  put  them  into  a  vessel  with  salt, 
breaking  the  spawn  with  their  hands,  and  not 
with  a  pestle  ;  this  done,  they  put  it  into  a 
canvass  bag,  letting  the  liquor  drain  from  it ; 
lastly,  they  put  it  into  a  tub,  with  holes  in  the 
bottom,  so  that,  if  there  be  any  moisture  still 
remaining,  it  may  run  out ;  then  it  is  pressed 
down,  and  covered  up  close  for  use. 

But  the  Huso  or  Isinglass  fish  furnishes  a 
still  more  valuable  commodity.  This  fish  is 
caught  in  great  quantities  in  the  Danube,  from 
the  month  of  October  to  January  :  it  is  seldom 
under  fifty  pounds  weight,  and  often  above 
four  hundred  :  its  flesh  is  soft,  glutinous,  and 
flabby ;  but  it  is  sometimes  salted,  which 
makes  it  better  tasted,  and  then  it  turns  red 
like  salmon.  It  is  for  the  commodity  it  fur- 
nishes that  it  is  chiefly  taken.  Isinglass  is  of 
a  whitish  substance,  inclining  to  a  yellow, 
done  up  into  rolls,  and  so  exported  for  use.  It 
is  very  well  known  as  serviceable,  not  only  in 
medicine,  but  many  arts.  The  vamisber,  the 
wine-merchant,  and  even  the  clothier,  know 
its  uses ;  and  very  great  sums  are  yearly  ex- 
pended upon  this  single  article  of  commerce. 
The  manner  of  making  it  is  this  :  they  take 
the  skin,  the  entrails,  the  fins,  and  the  tail  of 
this  fish,  and  cut  them  into  small  pieces;  these 
are  left  to  macerate  in  a  sufficient  quantity  of 
warm  water,  and  they  are  ail  boiled  shortly  after 
with  a  slow  fire,  until  they  are  dissolved  and 
reduced  to  a  jelly ;  this  jelly  is  spread  upon 
instruments  made  for  the  purpose,  so,  that 
drying,  it  assumes  the  form  of  parchment,  and, 
when  quite  dry,  it  is  then  rolled  into  the  form 
which  we  see  in  the  shops.' 

This  valuable  commodity  is  principally  fur- 
nished  from  Russia,  where  they  prepare  great 
quantities  surprisingly  cheap.  Mr  Jackson, 
an  ingenious  countryman  of  our  own,  found 
out  an  obvious  method  of  making  a  glue  at 
home  that  answered  all  the  purposes  of  isin- 
glass ;  but  what  with  the  trouble  of  making 
it,  and  perhaps  the  arts  put  in  practice  to  un- 
dersell  him,  he  was,  as  I  am  told,  obliged  to 
discontinue  the  improvement  of  his  discovery. 
Indeed,  it  is  a  vain  attempt  to  manufacture 
among  ourselves  those  things  which  may  bo 
more  naturally  and  cheaply  supplied  else^ 
where.  We  have  many  trades  that  are  un- 
naturally, if  I  may  so  express  it,  employed 
among  us ;  who  furnish  more  laboriously  those 
necessaries  with  which  other  countries  could 
easily  and  cheaply  supply  us.  It  would  be 
wiser  to  take  what  they  can  thus  produce  ;  and 
to  turn  our  artisans  to  the  increase  and  roanu* 


1  Isinglass  is  prepared  from  Tarious  other  fishes,  but 
principally  from  the  White  Dolphin,  or  Belluga  of  North 
America.  This  well-known  substance  is  made  from  the 
sound,  or  air-bladder* 
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faotare  of  such  productions  as  thrive  more  rea- 
dily among  us.  Were,  for  instance,  the  num. 
ber  of  hands  that  we  have  now  employed  in 
the  manufacture  of  silk,  turned  to  the  increase 
of  agriculture,  it  is  probable  that  (he  increased 
quantity  of  com  thus  produced,  would  be  more 
than  an  equivalent  for  the  diminution  of  na. 
tional  wealth  in  purchasing  wrought  silk  from 
other  countries. 


CHAP.  VI. 

OF  ANOHAIiOUS  CABTlIiAOlNOUS  FI6H£SJ 

Of  all  others,  the  Cartilaginous  class  seems 
to  abound  with  the   greatest   variety  of  ill- 

>  E^etr.— The  general  appearance  of  the  Gel  is  so  well 
known,  and  so  unlike  thatof  most  other  fishes,  as  to  require 
but  a  slight  description ;  yetit  was  not  till  a  period  of  veiy 
modem  date  that  naturalists  became  acquainted  with  the 
fact  that  the  fresh  waters  of  several  countries  produce 
three  or  four  distinct  species  which  had  previously  been 
confounded  together.  Thus  the  first  edition  of  the 
lUffne  jifUmal,  published  in  1817,  included  but  one 
species  of  common  fresh-water  eel  as  well  known :  the 
second  edition,  published  in  1829,  contains  a  short  no- 
tice of  four  diflerent  species;  three  of  which,  if  not  all 
four,  are  found  In  this  country. 

The  form  of  the  eel,  resembling  that  of  the  serpent, 
has  long  excited  a  prejudice  against  it,  which  exists  in 
some  countries  even  to  the  present  time ;  and  its  simi- 
larly to  snakes  has  even  been  repeated  by  those,  who, 
from  the  advantages  of  education,  end  their  acquirements 
in  natural  histoiy,  might  have  been  supposed  capable  of 
drawing  more  accurate  concluslous.  There  is  but  little 
similarity  In  the  snake  and  the  eel  except  in  the  exter- 
nal form  of  the  body  :  the  Important  Intemsl  organs  of 
the  two  animals,  and  the  character  of  the  skeleton,  are 
most  decidedly  different. 

Eels  are  in  reality  a  valuable  description  of  fish:  their 
flesh  is  excellent  as  food ;  they  are  very  numerous,  very 
prolific,  and  are  found  in  almost  every  part  of  the  world. 
The  various  species  are  hardy,  tenacious  of  life,  and  very 
easily  preserved.  In  this  country  they  inhabit  almost 
all  oar  rivers,  lakes,  and  ponds ;  they  are  in  great  esteem 
for  the  table,  and  the  consumption  in  our  lai^e  cities  is 
very  considereble.  The  London  market  is  principally 
supplied  from  Holland  by  Dutch  fishermen.  There  are 
two  companies  in  Hollaiid,  having  five  vessels  each  : 
their  vessels  are  built  with  a  capacious  well,  in  which 
large  quantities  of  eels  are  preserved  alive  till  wanted. 
One  or  more  of  these  vessels  may  be  constantly  seen  ly. 
ing  off  Billingsgate ;  the  others  go  to  Holland  for  fresh 
supplies,  each  bringing  a  cargo  of  15,000  to  20,000 
pounds'  weight  of  live  eels,  for  which  the  Dutch  mer> 
chant  pays  a  duty  of  £13  per  cargo  for  his  permission  to 
sell.  Eels  and  salmon  are  the  only  fish  sold  by  the  pound 
weight  in  the  London  market. 

Eels  are  not  only  numerous,  but  they  are  also  in  great 
request,  in  many  other  countries.  Ellis,  in  his  Polyne- 
sian Hesearches,  vol.  ii.  page  286,  says :  <*  In  Otaheite, 
eels  are  great  favourites,  and  are  tamed  and  fed  until 
they  attain  an  enormous  sise.  These  pets  are  kept  in 
large  holes,  two  or  three  feet  deep,  partially  filled  with 
water.  On  the  sides  of  these  pits  they  generally  re- 
mained,  excepting  when  called  by  the  person  who  fed 
them.     I  have  been  several  times  with  the  young  chief,  I 


formed  animals ;  and,  if  philoiophy  ooold  al. 
low  the  expression,  we  might  say,  that  the 
cartilaginous  class  was  the  class  of  monsters ; 
in  fact,  it  exhibits  a  variety  of  shapeless  beings, 

when  he  has  sat  down  by  the  side  of  the  hole,  and,  by 
giving  a  shrill  sort  of  whistle,  has  brought  out  an  enor. 
mous  eel,  which  has  moved  about  the  suriane  of  the 
water,  and  eaten  with  oonfideoce  out  of  its  master's 
hand." 

"  Most  of  the  writera  on  the  habits  of  the  eel  have 
described  them  as  making  two  migrations  in  each  year: 
one  in  the  autumn  to  the  sea  ;  the  other  in  spring,  or  at 
the  beginning  of  summer,  yVoin  the  sea.  The  autumn 
migration  is  performed  by  adult  eels,  and  is  believed  tc 
be  for  the  purpose  of  depositing  their  spawn;  it  is  also 
said  that  these  parent  fish  never  return  up  the  rivers. 
The  spring  migration  is  commonly  supposed  to  be  con. 
fined  to  veiy  small  eels,  not  more  than  three  inches  in 
length,  and  in  reference  to  the  fry  alone,  it  is  too  well 
known,  and  too  often  recoTded,  to  be  matter  of  doubt. 
The  passage  of  countless  hundreds  of  young  eels  has 
been  seen  and  described  as  occurring  in  the  Thames, 
the  Severn,  the  Parrett,  the  Dee,  and  the  Ban.  I  am, 
however,  of  opinion,  tliat  the  passage  of  adult  eels  to  the 
sea,  or  rather  to  the  brackish  water  of  the  estuary,  is  an 
ezerdse  of  choice,  and  not  a  matter  of  necessity;  and 
that  the  parent  eels  return  up  the  river  as  well  as  the 
fiy." 

"  All  authors  agree  that  eels  are  eztremdy  averse  t« 
cold,  lliere  are  no  eels  in  the  arctic  regioiia,— none  in 
the  riven  of  Siberia,  the  Wolga,  the  Danube,  or  any  oi 
its  tributary  streams;  yet  the  riveraof  the  southern  parts 
of  Europe  produce  four  species.  There  is  no  doubt  thai 
fishes  in  general,  and  eels  in  particular,  are  able  to  ap- 
preciate even  minute  alteretions  in  the  tempentere  of 
the  water  they  inhabit.  The  mixed  water  they  seek  to 
remain  in  during  the  colder  months  of  the  year  Is  of  a 
higher  temperature  than  the  pure  fresh  water  of  the  river, 
or  that  of  the  sea.  It  is  a  well-known  law  in  chemistry, 
that  when  two  fluids  of  different  densities  come  in  con- 
tact, the  temperature  of  the  mixture  is  elevated  Ibr  a 
time  in  proportion  to  the  difibrence  in  density  of  the 
two  fluids,  from  the  mutual  penetration  and  condensa- 
tion. Such  a  mixture  is  constantly  taking  place  at  the 
mouths  of  rivers  that  run  into  the  sea,  and  the  mixe<i 
%Tater  maintains  a  temperature  two  degrees  warmer  than 
that  of  the  river  or  the  sea.  This  elevation  in  the  tem- 
perature of  the  water  of  estuaries  and  the  mouths  of  ri. 
vers  is,  I  have  no  doubt,  one  reason  why  they  in  general 
abound  in  young  fish." 

In  a  tideway  river  the  descent  of  the  eels  towards  the 
brackish  water  takes  place  during  the  autumn,  and  va- 
rious devices  are  employed  in  diflerent  streams  to  inter- 
cept them  in  their  progress.  One  appantus  used  Sn  va- 
rious parts  of  the  Thames,  called  an  eelbuck,  consists  of  a 
framework  of  wood  supporting  various  wicker.baskets  o( 
a  particular  form.  The  large  open  end  of  each  basket  is 
opposed  to  the  stream,  and  by  the  peculiar  structure  fif 
the  inside,  any  fish  once  within  the  body  of  the  basket, 
cannot  escape. 

During  the  cold  months  of  the  year  eels  remain  im- 
bedded  in  mud;  and  .large  quantities  are  frequently 
taken  by  eeUspears  in  the  soft  soils  of  harbours  and 
banks  of  riven,  from  which  the  tide  recedes,  and  leaves 
the  surface  expoeed  for  several  houn  every  day.  The 
eels  bury  themselves  twelve  or  sixteen  inches  deep, 
near  the  edge  of  the  navigable  channel,  and  generally 
near  some  of  the  many  land.dreins,  the  water  of  vrhick 
continues  to  run  in  its  course  over  the  mud  into  the 
channel  during  the  whole  time  the  tide  is  out.  In  Ssk 
mersetshire  the  people  know  how  to  find  the  holes  in  tke 
banks  of  riven  in  which  eels  are  laid  up,  by  the  h/am*. 
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the  deviations  of  which  from  the  usual  form 
of  fishes  are  beyond  the  power  of  words  to 
describe,  and  scarcely  of  the  pencil  to  draw. 
In  this  class  we  have  the  Pipe  Fish ,  that  al- 

frost  not  lying  over  them  as  it  does  elsewhere,  and  dig 
them  out  in  heaps.  The  practice  of  searching  for  eels 
in  mud  in  cold  weather  is  not  confined  to  this  country; 
Dr  Mitchiil,  in  bis  paper  on  the  Fishes  ol  New  York, 
published  in  the  Transactions  of  the  Literary  and  Philo. 
sophlcal  Society  of  that  city,  says,  "  In  the  winter  eels 
lie  concealed  in  the  mud,  and  are  talcen  in  great  num- 
bers by  spears.''  Thus  imbedded  in  mud,  in  a  state  of 
torpidity,  the  eel  indicates  a  low  degree  of  respiration. 
Dr  Marshall  Hall  has  shown  that  the  quantity  of  respi- 
ration is  InTersaly  as  the  degree  of  irritability.  With  a 
high  degree  of  irritability  and  s  low  respiration,  co-ex. 
ist— 'Ist  The  power  of  sustaining  the  privation  of  air 
and  of  food;  2nd.  A  low  animal  temperature;  Srd. 
LitUe  acUvity;  4th.  Great  Unadty  of  life.  AU  these 
peculiarities  eds  are  weU  known  to  possess.  The 
high  degree  o!  irritability  of  the  muscular  fibre  ex. 
pl^DS  the  restless  motions  of  eels  during  thunder, 
stomis,  and  helps  to  account  for  the  enormous  cap. 
tures  made  in  some  riven  by  the  use  of  gratings,  boxes, 
and  eel  pots  or  baskets,  which  imprison  all  that  enter. 
The  power  of  enduring  the  effects  of  a  low  temperature 
is  sbimn  by  the  fact,  &at  eels  exposed  on  the  ground  till 
frozen,  then  buried  in  snow,  and  at  the  end  of  four  days 
put  into  water,  and  so  thawed  slowly,  discovered  gradu- 
ally signs  of  life,  and  soon  perfectly  recovered. 

The  mode  by  which  young  eels  are  produced  appears 
to  have  long  been  a  subject  <n  inauiiy,  and  the  notions  of 
the  ancients  as  well  as  of  some  of  the  moderns  were  nu- 
merous and  iandful.  Aristotle  believed  that  they  sprang 
from  the  mud ;  Pliny,  from  fragments  which  were  sepa- 
rated from  their  bodies  by  nibbing  against  rocks ;  others 
supposed  that  they  preceeded  from  the  carcasses  of  ani- 
mals ;  Helmont  believed  that  they  came  from  May  .dew, 
and  might  be  obtained  by  the  following  process : — "  Cut 
up  two  turfs  covered  with  May-dew,  and  lay  one  upon 
the  other,  the  grassy  sides  inwards,  and  thus  expose  them 
to  the  heat  of  the  sun;  in  a  few  hours  there  will  spring 
from  them  an  infinite  quantity  of  eels."  Horsfr>hair 
from  the  tail  of  a  stallion,  when  deposited  in  water,  was 
formerly  believed  to  be  a  never.failing  source  of  a  supply 
of  young  eels.  It  was  long  considered  certain  that  they 
were  viviparous :  tliis  belief  had  its  origin  probably  in 
the  numerous  worms  that  are  frequently  to  be  found  in 
various  parts  of  the  bodies  of  eels,  sometimes  in  the  se- 
rous cavities,  at  others  in  the  intestinal  canal.  Rudd- 
phi  has  enumerated  eight  different  species  of  entozoa 
common  to  fresb-water  eels.  The  enormous  number  of 
young  known  to  be  produced  by  eels  is  a  good  negative 
proof  that  they  are  oviparous ;  viviparous  fishes  produc- 
ing, on  the  contrary,  but  few  young  at  a  time,  and 
these  too  of  considerable  aise  when  first  excluded.  Hav* 
ing  devoted  time  and  attention  to  the  close  examination 
of  numbers  of  eels  for  many  months  in  succession,  the 
further  details  d  which  will  be  found  in  Mr  Jesse's  se. 
cond  series  of  Gleanings  in  Natural  History,  I  need  only 
here  repeat  my  belief  that  eels  are  oviparous,  producing 
their  young  like  other  true  bony  fishes. 

"  The  sexual  oi^gan  consists  of  two  long  narrow  sacs  ex- 
tending one  on  eadi  side  of  the  air.bladder  throughout  the 
whole,  length  of  the  abdominal  cavity,  and  continuing  for 
two  inches  posterior  to  the  vent.  The  membranes  form- 
ing this  tubular  sac,  secreting  on  the  inner  surface  the 
milt  of  the  male,  and  afibrding  attachment  ibr  the  ova  in 
the  female,  are  puckered  or  gathered  along  the  line  of 
junction  to  the  peritoneal  covering  of  the  spine,  and  the 
free  or  loose  fioating  edge  is  therefore  thrown  into  creases 
or  plaits  like  a  frill.  It  is  probably  from  this  folded 
or  convoluted  appearance  the  sexual  organs  of  the  eel 


most  tapers  to  a  thread,  and  the  Sun  Fish, 
that  has  the  appearance  of  a  bulky  head,  but 
the  body  cut  off  in  the  middle ;  the  Hippocam- 
puS)  with  a  head  somewhat  like  that  of  a  horse, 

have  frequently  been  called  fringes.  By  the  kind, 
ness  of  my  friends  Mr  Clift  and  Mr  Owen,  of  the  Royal 
College  of  Surgeons,  I  have  had  the  pleasure  of  seeing 
some  drawings  belonging  to  the  collection  of  John  Hun- 
ter,  in  which  these  peculiarities  of  the  sexual  organs  in 
the  eel  are  beautifully  exhibited  in  various  magnified  re- 
presentations." 

Dr  Mitchill  of  New  York,  whose  paper  on  Fishes  has 
been  already  referred  to,  says  "  the  roes  or  ovaria  of  eels 
may  be  seen  by  thoae  who  will  look  for  them  in  the  pro- 
per season,  like  those  of  other  fishes." 

Eels  that  have  lain  in  brackish  water  all  the  winter 
under  the  constant  influence  of  the  higher  temperature 
of  that  locality,  probably  deposit  their  spawn  earlier  in 
the  spring  than  those  which  have  passed  the  winter  in 
places  from  which  there  existed  for  them  no  possible 
egress.  In  the  Mole,  the  Wey,  the  Longford  river,  and 
in  some  large  ponds,  the  eels  in  the  spring  of  183S  did 
not  deposit  their  spawn  till  near  the  end  of  April ;  but  in 
two  eels  from  Sheemess  received  and  examined  on  the 
18th  of  May,  the  internal  appearances  induced  me  to 
believe  that  the  roes  had  been  passed  some  time.  How 
long  the  ova  remain  deposited  before  the  young  eel  is 
prc^uced,  is,  I  believe,  unknown.  The  duration  of  this 
interval  is  very  variable  in  diflerent  fishes.  The  roe  ol 
the  herring,  deposited  at  the  end  of  October  or  the  be. 
ginning  of  November,  is  safci  to  become  liring  fry  within 
three  weeks :  the  ova  of  eels,  the  produce  of  which  is 
very  small,  do  not  probably  require  a  longer  period. 
Both  the  parent  eels  and  the  fry  occupying  the  brackish 
water  appear  to  have  the  power  of  going  either  to  the 
salt  water  or  to  the  fresh  without  inconvenience,  from 
the  previous  preparation  which  the  respiratoiy  organs 
have  undergone,  and  many  of  both  are  found  in  pure  sea 
water :  the  great  bulk  of  the  young,  however,  certainly 
ascend  the  stream  of  the  river,  and  their  annual  appear- 
ance in  certain  places  Is  looked  for  with  some  interest. 
The  pasMge  of  young  eels  up  the  Thames  at  Kinpton 
in  the  year  1882  commenced  on  the  30th  of  April,  and 
lasted  till  the  4th  of  May;  but  I  believe  I  am  correct  in 
stating  that  few  young  eels  were  observed  to  pass  up  the 
Thames  either  in  the  year  1834  or  1836.  Some  notion 
may  be  formed  of  the  quantity  of  young  eels,  each  about 
three  inches  long,  that  pass  up  the  Thames  in  the  spring, 
and  in  other  rivers  the  beginning  of  summer,  from  the 
circumstance  that  it  was  olculatod  by  two  obeervers  of 
the  progress  of  the  young  eels  at  Kingston  in  1832,  that 
from  sixteen  to  eighteen  hundred  passed  a  given  point  in 
the  space  of  one  minute  of  time.  This  passage  of  young 
eels  is  called  eei-fanre  on  the  banks  of  the  Thames, — 
the  Saxon  word  signifying  to  go,  to  pass,  to  travel  ;*  and 
I  have  ^ery  little  doubt  that  the  term  Eher,  in  common 
use  on  the  banks  of  the  Severn  for  a  young  eel,  is  a  mo- 
dification or  corruption  of  eeWare. 

"When  the  elvers  appear  in  the  Severn,  they  are 
taken  in  great  quantities  with  sieves  of  hair-cloth,  or 
even  with  a  common  basket,  and,  after  being  scoured 
and  boiled,  are  oflbred  for  sale.  They  are  either  fried  in 
cakes  or  stewed,  and  are  atxounted  very  delicious." 

There  is  no  doubt  that  eels  occasionally  quit  the 
water,  and  when  grass  meadows  are  wet  from  dew,  or 
other  causes,  travel  during  the  night  over  the  moist  sur. 
face  in  search  of  frogs  and  other  suitable  food,  or  to 
change  their  situation.  Some  ponds  continually  produce 
eels,  though  the  owners  of  these  ponds  are  most  desirous 


*  A  p4>destrlan  on  the  road  is  called  "  a  way-fering  roan  ;•' 
wad  hence,  also,  tlie  price  for  trarelUnir  by  a  cooTpyaaoe  Is 
eaUed  '*  tbe  fare."    We  have  also  **  thoroug hfere/  &«. 
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Biid  the  Water  Bat,  whose  head  can  scarcely 
be  distil) cuislied  from  the  body.  In  this  class 
we  find  tLe  Fishing  PiWi  which  fmu  its  de- 
Ibrmily  some  have  called  the  Sea  Devil;  the 
ChiniKra,  the  Lump  Fish,  the  Sea  Porcu- 
pine, and  the  Sea  Snail.  Of  all  these  the 
liistory  is  but  little  known  ;   and  naturalists 
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of  keeping  tlie  wtlcr  frss  from  Mil,  from  k  kaoirledga 
of  (beir  destructive  h&filu  towirda  tbe  iptivn  and  trj  0/ 
other  fbhn.  Other  pondi  into  vrblch  eeli  l«ve  been 
lonstaotl)'  introdoeed  ere  obnoiioui  to  them  from  M>nie 
qiulltj  in  the  wUer;  >ud  thej  ire  kiioim  la  leira  nich 
|>lice)  during  the  nigbt,  ind  hive  been  found,  00  their 
punge  to  other  retresU.  Dr  Hutlnga,  in  hli  lUuitn. 
Itoiig  of  the  NBtunl  Kntorj'  o(  Warceitenhlre.  uft  tt 
page  134,  "  [  will  here  Dientlon  >  curioui  conHnnitlon 
of  tbe  opinion  In  firour  of  the  oreriind  migntfon  of 
eell.  A  nlitlve  of  the  lite  Mr  Pemtt  wu  out  in  bll 
park  ititli  hii  keeper  near  ■  large  piece  of  water,  on  a 
very  beautiful  evening,  when  the  keeper  drew  hii  atten- 
tion la  a  fine  eel  qulstl)'  ascending  tbe  bank  of  the  pod, 
nnd  with  an  undulating  motion  making  ill  nay  through 
(he  long  gnu:  on  further  obaerTalion  he  perceived  a 
lonsldsnble  number  of  eeli  quietly  proceeding  to  a 
range  of  slewi,  nearly  Ihe  dialance  of  a  quarter  of  a  mile 
from  the  large  piece  of  water  from  whence  they  itarted. 
The  rtewi  were  aupplled  hy  a  rapid  brook,  and  in  ill 
protiabiilly  the  instinct  of  Ihe  fish  led  them  in  tha 
rection  u  a  means  of  finding  their  way  to  aanie 
river  from  whence  their  ultimate  deetlnatlon,  the 
might  In  obtained.  Tbli  circumitance  todc  place  at 
StDdford  Park,  near  Enttone." 

That  ealt  breed  ales  in  the  fresh  water  of  jiilatul 
rivers  and  lakes  from  which  tliey  are  unable  to  visit  the 
•ea.  Is,  I  believe,  certain.  A  constant  supply  for  the 
table  ia  obtaioed  throu^out  Ihe  winter  In  these  locall. 
tin,  as  well  as  at  other  seaKini,  by  gamekeepers  and 
nihermen,  who  hate  charge  of  waters  thug  situated ;  and 
no  doubl  eilits  In  their  minda  that  theee  eels  are  bred 
in  the  places  from  which  they  are  obtained,  and  of  whici 
tbe  great  variation  that  occurs  in  the  siie  iian  additlona 

The  eel  Is  a  voraciom  feeder  during  certain  month 
U  the  year.  In  winter  the  stouiacht  of  those  which  I 
eiamlned  were  em^ity:  by  the  middle  of  March  I  founi 
tbe  itomaclis  oT  otlwri  distended  with  the  larva  of  vaH 
ool  inwcta,  and  the  bonei  of  imall  Ashes.  They  are 
known  (o  consume  a  large  quantity  of  spawn,  and  will 
attack  Iti^  caip,  ieldng  Ihem  by  the  fins,  though  wjtli- 
oat  Ihe  power  of  doing  Ihem  further  Irijuiy.  Occaalon- 
ally  they  ml  vegetable  substances,  and  have  been  seen 
iHlmming  about  tbe  surface  of  water,  cropping  the 
leaves  of  small  aquatic  plants.  By  means  of  a  long  and 
rapacious  air-bladder,  eels  rise  to  various  elevations  In 
the  water  witli  great  ease,  and  somellme*  swim  very 
high  even  in  deep  water.  When  wbilebalt. fishing  In 
the  Thames,  I  once  caught  an  eel  in  tbe  net  in  twenty. 
ilx  feet  depth  uT  water,  though  tbe  wbitebail-net  doei 
not  dip  more  than  about  three  feel  below  the  surface. 

Eels  appear  to  be  slow  of  gronth,  nol  attaining  greater 
length  thui  twelve  inches  during  the  first  yeu,  and  do 
not  mature  roe  till  the  aaccnd  or  third  year.  The  sharp, 
uoeed  species,  however,  acquires  a  large  *lie,  1  saw  at 
Cambridge  tbe  preserved  akinsoTlwowhidi  weighed  to- 
gether fifty  pounds;  the  heaviest  twenty.seven  pounds, 
the  second  twenty-three  pounds.  They  were  taken  on 
drunliig  a  fen-dyke  at  Wlsbeach. 


bream,  or  some  daep  fish  cut  off  in  the  middle : 
the  mouth  is  very  small,  and  contains  in  each 
jaw  two  broad  teeth,  with  sharp  edges :  llie 
colour  of  the  back  is  duskv  and  dappled,  and 
the  belly  is  a  silvery  while.  When  boiled, 
it  has  been  observed  lo  turn  to  a  glutinous 
jelly,  and  would  most  probably  serve  for  all 
tbe  purposes  of  isinglass,  were  it  fmtnd  in 
sufficient  plenty. 

he   Fishing   Frog'  in  shape  very  much 
resembles  a  tadpole  or  young  frog;  but  then 


Ely  is  said  to  have  been  so  named  from  rents  being 
formerly  p^d  In  eels:  ttie  lords  of  maoon  in  tbe  Isle 
lually  entitled  to  more  than  100,000  eel*,  A 
itluk  of  eels  was  Iwenty-five ;  and  tlie  pnrtice 
of  itHnglag  eels  on  tough  slender  willow-twigs,  pul  in 
It  the  gilUaperture  and  out  at  the  mouth,  still  prevails 
n  Doraetshlre  among  those  who  carry  eels  about  tbi 
&le  from  bouse  to  house;  one,  two,  or  three  pounds' 
Lvelghl  being  thus  strung  on  a  stick,  to  suit  different 
Elmore  01     '     " 
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yarrcU'i  BritUi  Pit»ai,  boL  II. 

'  Tbe    Fuhing-Freg,  jinfkr,  Sta-Dml,  or  tTidc. 

0ai._This  (ish,  (says  Mr  Yairell)  which  Is  net  uncon. 

moo  in  all  (he  ses*  of  Europe,  and  was  In  cmuequeniii 


called  Lajihlut  Eurupxui  by  Slisw,  baa  also  been  called 
frog  and  frog-fish  from  the  earliesl  time,  fr-im  its  ivscdi- 
blance  to  a  frog  In  tbe  tadpole  stale.  lis  hablta  appeared 
lo  the  fishermen  of  ibrmer  days  so  enact  a  represenlatlon 
of  the  art  themselves  practised  that  they  by  common  ron. 
sent  called  It  tbe  Plslier.  AHstotle  calls  II  a  sort  of  frog, 
which,  he  nys,  is  alio  oiled  a  fisher;  and  he  adds, 
that  this  fish  owes  lis  name  lo  tbe  tart  and  industry  it 
aierdses  to  procure  food.  This  fish  bM  been  taken  on 
the  coast  of  Londonderry,  Antrim,  Dublin,  WaleHonI, 
and  Cork,  In  Ireland;  in  England,  oti  the  miti  o* 
Cornwall,  Devonshire,  NortiUi,  and  Yorlcshlrg;  in  Scot. 
land,  in  the  Forth  and  smong  tlie  Northern  talanda.  It 
Is  also  named  by  authon  as  common  on  the  shores  of  tbi 
Baltic  and  Norway. 

In  Its  appetite  this  fish  is  molt  vorsciaas;  and  a*  II 
Is  nol  a  rapid  swimmer,  poasessing  but  llltle  power  in 
Its  pectoral  fins,  it  is  supposed  to  be  obliged  to  bate 
recoune  to  art  in  orrler  to  satlsty  Its  sppetlte.  Upon 
the  besd,  as  will  be  seen  in  Ihe  figure,  are  two  riendet 
elongsted  sppendages,  Ihe  firat  of  them  bnad  and  flat- 
tened towards  the  end,  and  having  at  this  dilated  part  a 
shining  illvery  appearance.  These  ekngiled  filament* 
are  curiously  articulated  at  Ihe  base  with  the  upper  eor- 
face  of  the  head.  They  have  great  freedom  of  molion 
in  any  direction,  the  first  filament  more  especially,  pro- 
duced by  numerous  muscles,  amounting,  according  te 
M.  Ballly,  to  tweniy-tno. 

These  elongated  sba^  are  tbrmed  of  bene  corared  by 
the  commoo  skin  ;  and  as  the  soft  parts  are  abimdaiilly 
supplied  wlih  nerves,  they  may  alio  serve  tbe  anglar  as 
delicate  organs  of  touch.  The  use*  to  which  they  an 
applied  are  sln^lar.  While  couching  close  lo  tbe  gramil 
llie  fieh.  by  the  action  of  Its  ventnl  and  pectoral  Ens 
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a  tadpole  of  enormous  size ,  for  it  grows  to  above 
6ye  feet  long,  and  its  mouth  is  sometimes  a 
yard  wide.  Nothing  can  exceed  its  deformity. 
The  bead  is  much  bigger  than  the  whole 
body;  the  under  jaw  projects  beyond  the 
upper,  and  both  are  armed  with  rows  of  slender 
sharp  teeth:  the  palate  and  the  tongue  are 
furnished  with  teeth  in  like  manner:  the  eyes 
are  placed  on  the  top  of  the  head,  and  are  en- 
compassed with  prickles :  immediately  above 
the  nose,  are  two  long  beards  or  filaments, 
small  in  the  beginning ,  but  thicker  at  the 
end,  and  round :  these,  as  it  is  said,  answer 
a  very  singular  purpose ;  for  being  made 
somewhat  resembling  a  fishing-line,  it  is  as- 
serted, that  the  animal  converts  them  to  the 
purposes  of  fishing.  With  these  extended,  as 
Pliny  asserts,  the  fishing  frog  hides  in  muddy 
waters,  and  leaves  nothing  but  the  beards  to 
be  seen :  the  curiosity  of  the  smaller  fish  brings 
them  to  view  these  filaments,  and  their  hunger 
induces  them  to  seize  the  bait;  upon  which 
the  animal  in  ambush  instantly  draws  in  its 
filaments,  with  the  little  fish  that  had  taken 
the  bait,  and  devours  it  without  mercy.  This 
story,  though  apparently  improbable,  has  found 
credit  among  some  of  our  best  naturalists ; 
but  what  induces  me  to  doubt  the  fact  is,  that 
there  is  another  species  of  this  animal,  that 
has  no  beards,  which  it  would  not  want  if  they 
were  necessary  to  the  existence  of  the  kind. 
Rondeletius  informs  us,  that  if  we  take  out 
the  bowels,  the  body  will  appear  with  a  kind 
of  transparence  ;  and  that  if  a  lighted  candle 
be  placed  within  the  body,  as  in  a  lantern, 
the  whole  has  a  very  formidable  appearance. 
The  fishermen,  however,  have  in  general  a 

stirs  ap  tba  aand  or  mud:  hidden  by  tho  obscurity  thus 
produoed,  it  elevates  those  appendages,  moves  them  in 
▼arioos  directions  by  way  af  attraction  as  a  bait,  and 
the  snaU  fislies  approaching  either  to  examine  or  to  seise 
them,  immediately  become  the  prey  of  the  fisher. 

Numerous  are  the  writers  who  have  borne  their  testi. 
mony  to  this  habit,  and  some  have  extolled  it  as  raising 
the  intellectual  character  of  this  fish  beyond  that  of 
most  of  its  class.  Half  the  animal  world  seem  destined 
to  destroy  each  other,  some  by  open  violence,  others  by 
stratagem ;  and  this  design  in  the  angler,  though  singu- 
lar, is  not  more  wonderful  than  that  of  the  ttplders  among 
jnsecte,  who  spin  and  repair  their  widely^pread  webs 
to  catch  other  Insects  upon  which  they  subsist. 

The  angler  has  been  known  to  measure  five  feet  in 
length,  but  the  most  common  size  is  about  three  feet. 
Mr  Couch  says,  "  It  makes  but  little  difierence  what 
the  pr^  is,  either  in  respect  of  sise  or  quality.  A 
fisherman  had  hooked  a  cod-fish,  and  while  drawing  it 
up  be  felt  a  heavier  weight  attach  itself  to  his  line  :  this 
proved  to  be  an  angler  of  large  sise,  which  he  compelled 
to  quit  its  hold  by  a  heavy  blow  on  its  head,  leaving  its 
prey  still  attacheJ  to  the  hook.  In  another  instance, 
an  angler  seised  a  conger  eel  that  had  taken  the  hook ; 
but  after  the  latter  had  been  engulphed  in  the  enormous 
javro  and  perhaps  stomach,  it  struggled  through  the 
gilUaperture  of  tlie  tngler,  and  in  that  situation  both 
were  drawn  up  together.  I  have  been  told  of  its  swal- 
lowing the  laiige  ball  of  cord  employed  as  a  buoy  to  a 
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great  regard  for  this  ugly  fish,  as  it  is  an 
enemy  to  dog-fish,  the  ooaies  of  those  fierce 
and  voracious  animals  being  often  found  in  its 
stomach ;  whenever  they  take  it,  therefore, 
they  always  set  it  at  liberty. 

The  Lump  Fish  is  trifling  in  size,  com. 
pared  to  the  former ;  its  length  is  but  sixteen 
inches,  and  its  weight  about  four  pounds  ;  the- 
shape  of  the  body  is  like  that  of  a  bream, 
deep,  and  it  swims  edgeways;  the  back  is 
sharp  and  elevated,  and  the  belly  flat;  the 
lips,  mouth,  and  tongue  of  this  animal,  are  of 
a  deep  red ;  the  whole  skin  is  rough,  with 
bony  knobs;  the  largest  row  is  along  the 
ridge  of  the  back ;  the  belly  is  of  a  bright 
crimson  colour :  but  what  makes  the  chief 
singularity  in  this  fish,  is  an  oval  aperture  in 
the  belly,  surrounded  with  a  fleshy  soft  sub- 
stance that  seems  bearded  all  round;  by 
means  of  this  part  it  adheres  with  vast  force 
to  any  thing  it  pleases.  If  flung  into  a  pail 
of  water,  it  will  stick  so  close  to  the  bottom, 
that  on  taking  the  fish  by  the  tail,  one  may 
lift  up  pail  and  all,  though  it  holds  several 
gallons  of  water.  Great  numbers  of  these 
fish  are  found  along  the  coasts  of  Greenland 
in  the  beginning  of  summer,  where  they 
resort  to  spawn.  Their  roe  is  remarkably 
large,  and  the  Green  landers  boil  it  to  a  pulp 
for  eating.  They  are  extremely  fat,  but  not 
admired  in  England,  being  both  flabby  and 
indpid. 

The  Sea  Snail  takes  its  name  from  the  soft 
and  unctuous  texture  of  its  body,  resembling 
the  snail  upon  land.  It  is  almost  transparent, 
and  soon  dissolves  and  melts  away.  It  is  but 
a  little  animal,  being  not  above  five  inches 

bulter,  or  deep-sea  line ;  and  the  fact  this  implies  of  its 
mounting  to  the  surface  is  further  confirmed  by  the  evi- 
dence of  sailors  and  fishermen,  who  have  seen  it  floating, 
and  taken  it  with  a  line  at  mid-water.  These  fishes 
sometimes  abound,  and  a  fisherman  who  Informed  me 
of  the  circumstance  found  seven  of  them  at  one  time 
on  the  deck  of  a  trawl-boat :  on  expressing  his  surprira 
at  the  number,  he  was  told  that  it  was  not  uncommon 
to  take  a  dosen  at  once.".— CWrA. 

*'  When  this  fish  is  taken  in  a  net,  its  captivity  does 
not  destroy  its  rapacious  appetite,  but  it  generally  de. 
voun  some  of  its  fellow-prisoners,  which  have  been 
taken  from  the  stomach  alive,  especially  flounders.  It 
is  not  so  much  sought  after  for  its  own  flesh,  as  for  the 
fish  generally  to  be  found  in  its  stomach:  thus,  though 
the  fishermen  reject  the  fish  itself  they  do  not  rcgect 
those  that  tbe  fish  has  collected." 

''  A  female  examined  measured  three  feet  three 
inches,  the  breadth  across  the  body  at  the  pectoral  fins 
fifteen  inches.  Within  the  teeth,  on  the  lower  jaw,  is  a 
loose  skin  of  a  brown  colour,  like  the  back  of  the  ISsh, 
forming  a  sort  of  bag,  which  probably  assists  fn  prevent-' 
Ing  the  escape  of  its  smaller  prey.  A  male  examined 
was  three  feet  five  inches  long.  When  this  fish  was 
suspended  by  the  head,  the  contents  of  its  stomach  were 
readily  seen,  and  I  perceived  several  cuttle-fbh.  The 
sexes  are  distinctly  marked  by  external  appendages,  as 
in  some  species  of  Raia"^^Mtmtag%, 
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long.  The  colour,  when  fresh  taken,  is  of  a 
pale  brown,  the  shape  of  the  body  round,  and 
the  back  fin  reaches  all  the  way  from  the 
head  to  the  tail.  Beneath  the  throat  is  a 
round  depression,  of  a  whitish  colour,  sur- 
rounded by  twelve  brown  spots,  placed  in  a 
circle.  It  is  taken  in  England  at  the  mouth  of 
rivers,  four  or  five  miles  distant  from  the  sea. 
The  body  of  the  Pipe  Fish,  in  the  thickest 
part,  is  not  thicker  than  a  swan-quill,  while  it 
is  above  sixteen  inches  long.  This  is  angular, 
but  the  angles  being  not  very  sharp,  they  are 
not  discernible  until  the  fish  is  dried.  Its 
general  colour  is  an  olive-brown,  marked  with 
numbers  of  bluish  lines,  pointing  from  the 
back  to  the  belly.  It  is  viviparous;  for  on 
crushing  one  that  was  just  taken,  hundreds  of 
very  minute  young  ones  were  observed  to 
crawl  about.* 

1  There  are  several  Ttrleties  ef  pipe  Ash,  such  aa  tlie 
Qreat  Pipe  i%A,  (for  which  see  Plate  XXII.  fig.  3.) 
the  Dttp  Nosed  Pipe  Fiehy  the  fForm  Pipe  Pith^  the 
Snake  Pipe  Fiih,  &c.  The  following  cut  represents  the 
Snake  Pipe  Fish, 


The  HippoctMnpu*  is  a  species  of  Pipe  Fiih  of  singular 
construction.    Tlie  following  represents  its  figure.     It 


is  about  five  inches  long.  For  Hippocampus  foUatus, 
see  Plate  XXII.  fig.  10. 

The  Oar  Fish,— ThB  Gar  Fish  belongs  to  the  class  of 
needle  fish,  which  denomination  they  have  received  from 
the  extreme  length  of  their  bodies  in  proportion  to  their 
thickness.  They  have  no  scales,  but  scuta  or  bucklers, 
witli  several  angles.  The  hexagonal  form  of  the  body  and 
the  anal  Hn,  are  the  distinguishing  characters  of  the  gar 
fish.  The  body  is  composed  of  eighteen  scuta,  and  the 
tail  of  thirty-six,  which  form  as  many  Joints;  the  tail  is 
square.  It  is  found  in  the  North  and  Baltic  seas  ;  it 
scarcely  exceeds  the  length  of  a  foot,  and  the  thickness  of 
a  finger.  Besides  the  appellation  of  needle  fish  and  gar 
^h,  it  is  sometimes  called  by  that  of  a  shorter  pipe  and 
horn  fish. 

The  Needle  Fish  are  natives  of  the  ocean,  and  the 
North  and  Baltic  seas.  They  are  usually  found  In  deep 
places  near  the  coasts,  where  they  are  caught  with  other 
fish.  They  produce  their  young  in  a  perfect  state,  one 
after  the  other,  from  eggs  hatched  in  their  bodies,  like 
the  sharks  and  rays.  Having  but  little  flesh  they  are 
fit  only  for  baiting  lines ;  and  they  are  the  more  proper 
for  this  purpose  as  they  are  tenacious  of  life ;  and  it  is 
well  known  that  fish  bite  more  eagerly  at  a  llvbig  bait 
than  a  dead  one. 


The  Hippocampus,  which,  from  the  form 
of  its  head,  some  call  the  seahorse,  never  ex- 
ceeds  nine  inches  in  length.  It  is  about  as 
thick  as  a  man's  thumb,  and  the  body  is  said, 
while  alive,  to  have  hair  on  the  fore-part, 
which  falls  off  when  it  is  dead.  The  snout  is 
a  sort  of  a  tube  with  a  hole  at  the  bottom,  to 
which  there  is  a  cover,  whi<^  the  animal  can 
open  and  shut  at  pleasure.  Behind  the  eyes 
there  are  two  fins  which  look  like  ears ;  and 
above  them  are  two  holes  which  serve  for  res- 
piration. The  whole  body  seems  to  be  composed 
of  cartilaginous  nnes,  on  the  intermediate 
membranes  of  which  several  small  prickles 
are  placed.  It  is  found  in  the  Mediterranean, 
and  also  in  the  Western  ocean  ;  and,  upon 
the  whole,  more  resembles  a  great  caterpillar 
than  a  fish.  The  ancients  considered  it  as 
extremely  venomous ;  probably  induced  by  its 
peculiar  figure. 

From  these  harmless  animals,  covered  with 
a  slight  coat  of  mail,  we  may  proceed  to  others, 
more  thickly  defended,  and  more  formidably 
armed,  whose  exact  station  in  the  scale  of 
fishes  is  not  yet  ascertained.  While  Linnseus 
ranks  them  among  the  cartilaginous  kinds,  a 

The  Se«  Adder ^  or  little  pipe,  is  nearly  round,  having 
only  some  very  small  and  scarcely  perceptible  angular 
projections  on  the  sides.  It  has  but  one  fin ;  and  the 
body  is  divided  into  joints,  like  that  of  the  commoo 
worm.  It  grows  to  the  length  of  two  feet,  and  b  not 
thicker  than  a  swan's  quill.  It  inhabits  the  Nprth  and 
Baltic  seas,  and  is  of  the  same  nature  as  the  two  for- 
mer fish. 

The  Long  File  Fir*.— The  body  of  the  long  file  fish 
is  not  very  deep;  the  skin  is  divided  by  smooth  furrows, 
with  small  rough  scale-like  spaces:  each  of  these,  on 
the  sides,  have  a  small  spine  pointing  towards  the  tail ; 
the  first  dorsal  fin  has  three  spines,  the  first  of  whicii  is 
very  large,  and  rough  in  front  like  a  file,  and  hence  the 
English  name:  the  third  very  short,  and  situated  at  a 
considenble  distance  from  the  other  two;  the  skin  at 
the  back  and  belly,  at  the  base  of  the  dorsal  and  anal  fins 
drawn  out  and  compressed ;  pectoral  fins  small ;  dorsal 
and  anal  fins  triangular,  and  situated  nearly  opposite  each 
other;  the  tail  even  at  the  end.  A  singular  property  Is 
possessed  by  the  first  dorsal  fin  of  this  fish,  which  is,  Uiat 
no  force  can  depress  the  first  spine ;  but  if  the  last  be 
depressed  in  ever  so  gentle  a  manner,  the  other  two  im- 
mediately fall  down  upon  it,  and  as  Instantaneously  aa 
when  a  cross-bow  is  let  oflT  by  pulling  the  trigger.  One 
sort  found  in  the  Mediterranean,  near  Rome,  is  on  that 
account  called  pitce  batesira,  the  cross-bow  fish. 

There  is  another  species,  mentioned  by  Walcott,  the 
body  of  which  is  much  compressed  and  deep ;  the  rays 
of  the  dorsal  fin,  spiny;  the  first  ray  very  long  and 
rough ;  first  dorsal  fin,  and  the  back  from  its  base,  black ; 
skin  rough ;  tail  rough  ;  and  in  the  place  of  each  ventral 
fin  a  long  rough  spine.  Also  another  species,  (named 
hispidus  by  naturalists,)  is  found  in  Carolina ;  the  head 
fin  of  which  is  not  radiated,  and  there  is  a  round  black 
spot  in  the  tail  fin.  The  body  is  rough,  and  bristly  to- 
wards the  tail.  The  spine,  or  horn,  Is  situated  between 
the  eyes  ;  and  instead  of  a  belly  fin  it  has  a  jagged  sharp 
spine.  Several  more  species,  or  varices,  are  found  in 
the  Indian  ocean,  and  at  Ascension  island,  all  which, 
together  with  the  unicorn,  go  by  the  general  name  of  the 
beleaties.     For  common  file  fish,  see  Plate  XXI.  fig.  2?. 
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later  naturalist  places  them  among  the  spinous 
cls^s.  With  which  tribe  they  most  agree, 
succeeding  observations  roust  determine.  At 
present  we  seem  better  acquainted  with  their 
figure  than  their  history :  their  deformity  is 
obvious ;  and  the  venomous  nature  of  the  great- 
est number  has  been  confirn^  by  fatal  ex- 
perience.— This  circumstance,  as  well  as  the 
happy  distance  at  which  tbey  are  placed  from 
us,  being  all  found  in  the  Oriental  or  Amer- 
lean  seas,  may  have  prevented  a  more  critic-al 
inquiry;  so  that  we  know  but  little  of  the 
nature  of  their  malignity,  and  still  less  of  their 
pursuits  and  enmities  in  the  deep. 

In  the  first  of  this  tribe  we  may  place  the 
Sea  Orb,  which  is  almost  round,  has  a  mouth 
like  a  fn^,  and  is  from  seven  inches  to  two 
feet  long.  Like  the  porcupine,  from  whence 
it  sometimes  takes  its  name,  being  also  called 
the  Sea  Porcupine,  it  is  covered  over  with 
long  thorns  or  prickles,  which  point  on  every 
side;  and,  when  the  animal  is  enraged,  it  can 
blow  up  its  body  as  round  as  a  bladder.  Of 
this  extraordinary  creature  there  are  many 
kinds :  some  threatening;  only  with  spines,  as 
the  Sea  Hedgehog ;  others  defended  with  a 
bony  helmet  that  covers  the  head,  as  the  Os- 
tracion;  others  with  a  coat  of  mail  from  the 
head  to  the  tail,  where  it  terminates  in  a  point, 
as  the  Centriscus ;  and  others  still  armed  of- 
fensively and  defensively  with  bones  and 
spines,  as  the  Shield  Orb.' 

Of  these  scarcely  one  is  without  its  peculiar 
weapon  of  offence.  The  centriscus  wounds 
with  its  spine  ;  the  ostracion  poisons  with  its 
venom  ;  the  orb  is  impregnable,  and  is  abso- 
lutely poisonous  if  eaten.  Indeed,  their  figure 
is  not  such  as  would  tempt  one  to  make  the 
experiment ;  and  the  natives  of  those  countries 

>  The  Eared  Ostracion  (See  Plate  XXI.  fig.  21.)_ 
This  fish  has  a  brown  spine  over  each  eye,  tvro  on  each 
side  of  the  back,  the  same  on  each  side  of  the  abdomen, 
and  one  on  each  side  of  the  body.  Its  teeth  are  cylin- 
drical, blunt,  and  pointing  forwards.  The  whole  body 
is  mailed  with  a  complete  bony  covering.  This  species 
is  found  about  the  islands  of  the  Pacific  ocean,  and  is 
readily  distinguished  from  the  rest  of  its  cogeners.  Its 
length  is  about  four  inches  and  a  half.  (For  Ostracion 
turritw,  see  Plate  XXII.  fig.  IS.) 

The  JJnsated  Tetrodon, — The  jaws  are  bony,  and 
divided  at  the  tip;  the  body  is  roughened  beneath,  and 
the  ventral  fins  wanting;  the  abdomen  is  variegated  by 
longitudinal  brown  bands.  This  singular  fisli,  which  is 
a  native  of  the  Mediterranean  sea,  is  also  said  to  be 
sometimes  found  in  the  river  Nile.  Like  many  others 
of  its  genus,  it  has  a  power  of  inflating  at  pleasure  the 
skin  of  its  body ;  and  being  covered  on  the  abdomen  with 
numerous  small  spines,  is  said  to  inflict  considerable  pain 
on  the  hands  of  those  who  incautiously  touch  it.  Iti^rows 
to  the  length  of  from  eight  to  ten  inches.  (For  Tetrodon 
hispidms,  see  Plate  XXI.  iig.  4.) 

The  Orbicuiar  Diotfon.— This  remarkable  fish  grows 
about  a  foot  in  length,  and  is  a  native  of  the  tropical  seas. 
It  is  of  a  rounder  shape  than  the  IHadon  ffyHrisB,  or 
Porcupine  IHadon  y  (for  which  see  Plate  XXII.  fig.  17.) 


where  they  are  found,  are  careful  to  inform 
foreigners  of  their  danger:  yet  a  certain  sailor 
at  the  Cape  of  Good  Hope,  not  believing  what 
the  Dutch  told  him  concerning  their  venom, 
was  resolved  to  make  the  experiment,  and 
break  through  a  prejudice, which, he  supposed, 
was  founded  on  the  animal's  deformity.  He 
tried,  and  ate  one  ;  but  his  rashness  cost  him 
his  life;  he  instantly  fell  sick,  and  died  a  few 
days  after. 

These  frightful  animals  are  of  different 
sizes  ;  some  not  bigger  than  a  foot-ball,  and 
others  as  large  as  a  bushel.  They  almost  all 
flatten  and  erect  their  spines  at  pleasure,  and 
increase  the  terrors  of  their  appearance  in 
proportion  to  the  approach  of  danger.  At  first 
they  seem  more  inoffensive ;  their  body  oblong, 
with  all  their  weapons  pointing  towards  the 
tail ;  but,  upon  being  provoked  or  alarmed, 
the  body,  that  before  seemed  small,  swells  to 
the  view ;  the  animal  visibly  grows  rounder 
and  larger,  and  all  its  prickles  stand  upright, 
and  threaten  the  invader  on  every  side.  The 
Americans  often  amuse  themselves  with  tlie 
barren  pleasure  of  catching  these  frightful 
creatures  by  a  line  and  hook,  baited  with  a 
piece  of  sea-crab.  The  animal  approaches  the 
bait  with  its  spines  flattened  ;  but  when  hooked 
and  stopped  by  the  line,  straight  all  its  spines 
are  erected  ;  the  whole  body  being  armed 
in  such  a  manner  at  all  points,  that  it  is 
impossible  to  lay  hold  of  it  on  any  part  For 
this  reason  it  is  dragged  to  some  distance  from 
the  water,  and  there  it  quickly  expires.  In 
the  middle  of  the  belly  of  all  these  there  is  a 
sort  of  bag  or  bladder  filled  with  air,  and  by 
the  inflation  of  which  the  animal  swells  itself 
in  the  manner  already  mentioned. 

In  describing  the  deformed  animals  of  this 

its  jaws  are  bony,  and  undivided  ;  and  the  body  beset 
with  movable  spines.  The  spines  are  much  shorter  than 
the  porcupine  diadon,  with  broader  bases,  forming  a  kind 
of  cui-ved  reticular  pattern  on  the  skin. 

The  Scal^  CejUrisctu.'^The  head  of  this  fish  is  pro- 
duced into  a  yery  narrow  snout ;  its  mouth  is  toothless, 
with  the  lower  jaw  longer  than  the  upper  one.  The 
gill-openings  are  wide ;  its  body  is  compressed,  with  the 
abdomen  carinated ;  and  the  ventral  fins  united.  The 
Scaly  Centriscus  or  Bellows  Fish  is  a  native  of  the  Me- 
diteiTanean  sea,  and  grows  to  the  length  of  five  or  six 
inches:  it  feeds  on  worms,  and  the  smaller  kinds  of  ma- 
rine insects. 

The  Telescope  Pish.— The  whole  body  of  this  fish,  and 
the  ground  colour  of  the  fins,  is  of  a  beautiful  red,  darker 
towards  the  back,  and  lighter  towards  the  belly:  the 
membranes  of  the  fins  are  almost  white ;  and  the  red 
ra3rs  shining  through  them  have  a  very  fine  efiect ;  the 
three  white  points  of  the  tail  give  you  an  idea  of  a  tri. 
dent  or  tulip.  The  head  is  short,  but  large ;  the  mouth 
is  small  ;  the  nostrils  sinj^e.  The  pupil  of  the  eye  is 
black,  the  iris  yellow ;  the  back  is  round ;  the  lateral 
line  nearer  the  back  than  the  head.  The  scales  on  the 
belly  are  large ;  the  rays  of  the  fins  are  ramified.  This 
beautiful  fish  is  found  in  the  fresh  waters  of  China,  and 
is  supposed  to  be  a  variety  of  the  gold  fish. 
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clajfl,  one  is  sometimes  at  a  loss  whether  it  be 
a  iish  or  an  insect  that  lies  before  him.  Thus 
the  hippocampus  and  the  pipe-fish  bear  a  strong 
resemblance  to  the  caterpillar  and  the  worm ; 
while  the  lesser  orb  bears  some  likeness  to  the 
class  of  sea-eggs  to  be  described  after.  I  will 
conclude  this  account  of  cartilaginous  fishes 
with  the  description  of  an  animal  which  I 
would  scarcely  call  a  fish,  but  that  Father  La- 
bat  dignifies  it  with  the  name.  Indeed,  this 
class  teems  with  such  a  number  of  odd-shaped 
animals,  that  one  is  prompted  to  rank  every 
thing  extraordinary  of  the  finny  species  among 
(he  number  :  but  besides,  Labat  says,  its  bones 
are  cartilaginous,  and  that  may  entitle  it  to  a 
place  here. 

The  animal  I  mean  is  the  Galley  Fish, 
which  Linnaeus  degrades  into  the  insect  tribe, 
under  the  title  of  the  medusa,  but  which  I 
choose  to  place  in  this  tribe,  from  its  habits, 
that  are  somewhat  similar.  To  the  eye  of  an 
unmindful  spectator,  this  fish  seems  a  trans- 
parent  bubble  swimming  on  the  surface  of  the 
sea,  or  like  a  bladder  variously  and  beautifully 
painted  with  vivid  colours,  where  red  and 
violet  predominate,  as  variously  opposed  to 
the  beams  of  the  sun.  It  is,  however,  an  ac- 
tual fish  ;  the  body  of  which  is  composed  of 
cartilages,  and  a  very  thin  skin  filled  with  air, 
which  thus  keeps  the  animal  floating  on  the 
surface,  as  the  waves  and  the  winds  happen  to 
drive.  Sometimes  it  is  seen  thrown  on  the 
shore  by  one  wave,  and  again  washed  back 
into  the  sea  by  another.  Persons  who  happen 
to  be  walking  along  the  shore  often  happen  to 
tread  upon  these  animals ;  and  the  bursting  of 
their  body  yields  a  report  like  that  when  one 
treads  upon  the  swim  of  a  fish.  It  has  eight 
broad  feet,  with  which  it  swims,  or  which  it 
expands  to  catch  the  air  as  with  a  sail.  It 
fastens  itself  to  whatever  it  meets  by  means 
of  its  legs,  which  have  an  adhesive  quality. 
Whether  they  move  when  on  shore,  Labat 
could  never  perceive,  though  he  did  every 
thing  to  make  them  stir ;  he  only  saw  that  it 
strongly  adhered  to  whatever  substances  he 
applied  it.  It  is  very  common  in  America, 
and  grows  to  the  size  of  a  goose-egg,  or  some- 
what more.  It  is  perpetually  seen  floating; 
and  no  efforts  that  are  used  to  hurt  it  can  sink 
it  to  the  bottom.  All  that  appears  above  water 
is  a  bladder  clear  and  tiansparent  as  glass, 
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and  shining  with  the  most  beautiful  colours  of 
the  rainbow.  Beneath,  in  the  water,  are  four 
of  the  feet  already  mentioned,  that  serve  as 
oars,  while  the  other  four  are  expanded  above 
to  sail  with.  But  what  is  most  remarkable 
in  this  extraordinary  creature,  is  the  violent 
pungency  of  the  slimy  substance  with  which 
its  legs  are  smeared.  If  the  smallest  quantity 
but  touch  the  skin,  so  caustic  is  its  quality, 
that  it  burns  it  like  hot  oil  dropped  on  the 
part  affected.  The  pain  is  worst  in  the  heat 
of  the  day,  but  ceases  in  the  cool  of  the  even- 
ing. It  is  from  feeding  on  these  that  he 
thinks  the  poisonous  quality  contracted  by 
some  West  Indian  fish  may  be  accounted  for. 
It  is  certain  these  animals  are  extremely 
common  along  all  the  coasts  in  the  gulf  of 
Mexico;  and  whenever  the  shore  is  covered 
with  them  in  an  unusual  manner,  it  is  con- 
sidered as  a  certain  forerunner  of  a  storm.* 
'     '   '  ■  '  '■  ■ 

>  The  Jlenufra  or  Suckinff-FUh.  (See  Plate  XXI. 
fluf.  16.) — This  extraordinvy  fish  is  fiumished  with  a 
most  peculiar  apparatus,  on  the  crown  of  its  head,  by 
which  it  is  enabled  at  will  to  fix  itself  finnly  to  any  other 
body.  For  what  purpose  this  uncommon  arrangement 
of  parts  has  been  bestowed  on  it,  we  have  no  certain 
means  of  judging ;  for  the  wonders  of  the  deep  are  but 
partially  unfolded  to  our  view,  and  the  deep  recesses  of 
its  caves,  the  feeding-grounds  of  fish,  are  completely 
out  of  our  reach.  We  may,  however,  by  observing  the 
peculiar  formation  of  the  remora,  make  some  reasonable 
conjecture  at  the  intention  of  Providence  in  thus  depart- 
ing from  its  ordinary  course. 

The  small  size  of  the  fins  in  this  fish,  take  away 
from  it  the  power  of  rapid  motion ;  it  may  therefore  be 
supposed,  that  at  times  it  fixes  itself  to  the  moving 
bodies,  such  as  ships,  or  larger  fish,  on  which  it  is  fre> 
quently  found,  for  the  purpose  of  rest,  or  to  help  it  more 
rapidly  onward  in  its  course.  It  may  also  feed,  in  one 
instance,  on  substances  thrown  overboard  by  the  sailor?, 
and  in  the  other,  on  such  portions  of  food  as  its  larger 
companion  rejects  or  lets  slip.  In  addition  to  this,  the 
power  of  attaching  itself  to  rocks  or  other  fixed  bodies  at 
the  bottom  of  the  sea,  while  waiting  for  the  passing  by 
of  any  small  object  on  which  it  can  prey,  will,  no  doubt, 
at  times,  be  of  great  advantage  to  its  possessor. 

A  foolish  idea  prevailed,  in  former  times,  that  when 
this  fish  attached  itself  in  great  numbers  to  the  bottoms 
of  vessels,  it  impeded,  or  even  stopped  them  in  their 
course,  and  many  fabulous  tales  have  been  told  to  that 
efiect.  If  no  other  object  has  been  gained,  by  the 
ctudy  of  natural  history,  than  the  removal  of  such 
simple  prejudices,  which  would  seem  to  imply  that  one 
part  of  the  creation  was  made  for  the  useless  destruction 
of  another,  still  that  study  would  be  a  useful  object  ui 
cultivation. 
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OF  SPINOUS  FISHES. 


CHAP.  I. 

THB  DIVISION  OF  8PINOU0  FISHES. 

Thk  third  genefal  division  of  fishes  is  into 
that  of  the  spinous  or  bonj  kind.  These  are 
obviously  distinguished  from  the  rest  by  having 
a  complete  bony  covering  to  their  gills;  by 
their  being  furnished  with  no  other  method  of 
breathing  but  gills  only;  by  their  bones, 
which  are  sharp  and  thorny  ;  and  their  tails, 
which  are  placed  in  a  situation  perpendicular 
to  the  body.  This  is  that  class  which  alone 
our  later  naturalists  are  willing  to  admit  as 
Gshes.  The  cetaceous  class  with  them  are  but 
beasts  that  have  taken  up  their  abode  in  the 
ocean  ;  the  cartilaginous  class  are  an  amphi- 
bious band,  that  are  but  half  denizens  of  that 
element :  it  is  fishes  of  the  spinous  kind  that 
really  deserve  the  appellation. 

This  distinction  the  generality  of  mankind 
will  hardly  allow ;  but  whatever  be  the  jus- 
tice  of  this  preference  in  favour  of  the  spinous 
class,  it  is  certain  that  the  cetaceous  and  car- 
tilaginous classes  bear  no  proportion  to  them 
in  number.  Of  the  spinous  classes  are  already 
known  above  four  hundred  species;  so  that 
the  numbers  of  the  former  are  trifling  in  com- 
parison, and  make  not  above  a  fifth  part  of  the 
tinny  creation. 

From  the  great  variety  in  this  class,  it  is 
obvious  how  difficult  a  task  it  must  have  been 
to  describe  or  remember  even  a  part  of  what 
it  contains.  When  six  hundred  different  sorts 
of  animals  offer  themselves  to  consideration, 
the  mind  is  bewildered  in  the  multiplicity  of 
objects  that  all  lay  some  claim  to  its  attention. 
To  obviate  this  confusion,  systems  have  been 
devised,  which,  throwing  several  fishes  that 
agree  in  many  particulars  into  one  group,  and 
tbos  uniting  all  into  so  many  particular  bodies, 
the  mind  that  was  incapable  of  separately  con. 


sidering  each,  is  enabled  to  comprehend  all, 
when  thus  offered  in  larger  masses  to  its  con-, 
sideration. 

Indeed,  of  all  the  beings  in  animated  na- 
ture, fishes  most  demand  a  systematical  ar- 
rangement Quadrupeds  are  but  few,  and 
can  be  all  known;  birds,  from  their  seldom 
varying  in  their^  size,  can  be  very  tolerably 
distinguished  without  system ;  but  among 
fishes,  which  no  size  can  discriminate,  wherij 
the  animal  ten  inches,  and  the  animal  ten  feet 
long,  is  entirely  the  same,  there  must  be  some 
other  criterion  by  which  they  are  to  be  distin- 
guished ;  something  that  gives  precision  to  our 
ideas  of  the  animal  whose  history  we  desire  to 
know. 

Of  the  real  history  of  fishes,  very  little  is 
yet  known ;  but  of  very  many  we  have  full 
and  sufficient  accounts,  as  to  their  external 
form.  It  would  be  unpardonable,  therefore, 
in  a  history  of  these  animab,  not  to  give  the 
little  we  do  know  ;  and,  at  least,  arrange  our 
forces,  though  we  cannot  tell  their  destination. 
In  this  art  of  arrangement,  Artedi  and  Lin- 
nasus  have  long  been  conspicuous :  they  have 
both  taken  a  view  of  the  animal's  form  in  dif- 
ferent  lights;  and,  from  the  parts  which  most 
struck  them,  have  founded  their  respective 
systems. 

Artedi,  who  was  foremost,  perceiving  that 
some  fishes  had  prickly  fins,  as  the  pike ;  that 
others  had  soft  pliant  ones,  as  the  herring ;  and 
that  others  still  wanted  that  particular  fin  by 
which  the  gills  are  opened  and  shut,  as  the 
eel,  made  out  a  system  from  these  varieties. 
Linnaeus,  on  the  other  hand,  rejecting  this 
system,  which  he  found  liable  to  too  many  ex- 
ceptions, considered  the  fins  not  with  regard 
to  their  substance,  but  their  position.  The 
ventral  fins  seem  to  be  the  great  object  of  his 
system ;  he  considers  them  in  fishes  supplying 
toe  same  offices  as  feet  in  quadrupeds;  and 
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from  tbeir  total  absence,  or  from  their  being 
situated  nearer  the  head  or  the  tail,  in  differ- 
ent fishes,  he  takes  the  differences  of  his  sys- 
tem. 

These  arrangements,  which  are  totally  arbi- 
trary, and  which  are  rather  r  method  than  a 
science,  are  always  fluctuating ;  and  the  last 
is  generally  preferred  to  that  which  went  be- 
fore. There  has  lately  appeared,  however,  a 
system  composed  by  Mr  Gouan,  of  Montpel- 
lier,  that  deserves  applause  for  more  than  its 
novelty.  It  appears  to  me  the  best  arrange- 
ment of  this  kind  that  ever  was  made ;  and  in 
it  the  divisions  are  not  only  precisely  systema- 
tical, but,  in  some  measure,  adopted  by  Na. 
ture  itself.  This  learned  Frenchman  has 
united  the  systems  of  Artedi  and  Linnaeus  to- 
gether ;  and,  by  bringing  one  to  correct  the 
other,  has  made  out  a  number  of  tribes  that 
are  marked  with  the  utmost  precision.  A 
part  of  this  system,  however,  we  have  already 
gone  through  in  the  cartilaginous,  or,  as  he 
calls  a  part  of  them,  the  branchiostegous  tribe 
of  fishes.  In  the  arrangement  of  these,  I 
have  followed  Linnaeus,  as  the  number  of  them 
was  but  small,  and  his  method  simple.  But 
in  that  which  is  more  properly  called  the  spi- 
nous  class  ofJSshes,  I  will  follow  Mr  Gouan's 
system  ;  the  terms  of  which,  as  well  as  of  all 
the  former  systems,  require  some  explanation. 
I  do  not  love  to  multiply  the  technical  terms 
of  a  science  ;  but  it  often  happens  that  names, 
by  being  long  used,  are  as  necessary  to  be 
known  as  the  science  itself. 

If  we  consider  the  substance  of  the  fin  of  a 
fish,  we  shall  find  it  composed,  besides  the 
skin,  either  of  straight,  hard,  pointed,  bony 
prickles  or  spines,  as  in  the  pike ;  or  of  soft, 
crooked,  or  forked  bones,  or  cartilages,  as  in 
the  herring. — The  fish  that  have  bony  prickly 
fins,  are  called  prickly 'finnedJUh;  the  latter, 
that  have  soft,  or  cartilaginous  fins,  are  called 
soft'JinnedJUh,  The  pnckly-finned  fish  have 
received  the  Greek  new-formed  name  of 
Acanthopterigii :  the  soft-finned  fish  have  like- 
wise their  barbarous  Greek  name  of  Malacop^ 
terigiu  Thus  far  Artedi  has  supplied  Mr 
Gouan  with  names  and  divisions.  All  spin- 
ous fish  are  divided  into  prickly-finned  fish 
and  soft-finned  fish. 

Again,  Linnaeus  has  taught  him  to  remark 
the  situation  of  the  fins ;  for  the  ventral,  or 
belly-fins,  which  are  those  particularly  to  be 
remarked,  are  either  wholly  wanting,  as  in 
the  eel,  and  then  the  fish  is  called  Apodal  (a 
Greek  word,  signifying  without  feet) ;  or  the 
ventral  fins  are  placed  more  forward  than  the 
pectoral  fins,  as  in  the  haddock,  and  then  the 
animal  is  a  Jugular-Jish  t  or  the  ventral  fins  are 
placed  directly  under  the  pectoral  fins,  as  in 
the  father-lasher,  and  then  it  is  called  a  Tho^ 
racic-flsh ;  or,  lastly,  th«  ventral  fins  are  placed 


nearer  the  tail  than  the  pectoral  fins,  av  in  the 
minnow,  and  then  it  is  an  Abdominal-fish. 

Possessed  of  these  distributions,  the  French 
naturalist  mixes  and  unites  them  into  two 
grand  divisions.  All  the  prickly-finned  fish 
make  one  general  division ;  all  the  soft-finned 
fish  another.  These  first  are  distinguished 
from  each  other,  as  being  either  apodal^  jugw 
loTi  (horeuuCf  or  abdammal  Thus  there  are 
prickly-finned  apodal  fishes;  prickly-finned 
Jii^/or  fishes ;  prickly-finned  thoracic  fishes; 
and  prickly-finned  abdominal  fishes.  On  the 
other  hand,  the  soft-finned  fishes  fall  under  a 
similar  distribution,  and  make  the  other  gene, 
ral  division.  Thus  there  are  soft-finned  apo- 
dal  fishes,  soft-finned  ^tt^/ar  fishes,  soft-finned 
thoracic  fishes,  and  soft-finned  abdominal  ^shes. 
These  general  characters  are  stTonfi;ly  marked, 
and  easily  remembered.  It  only  remains, 
therefore,  to  divide  these  into  such  tribes  as 
are  most  strongly  marked  by  nature ;  and  to 
give  the  distinct  characters  of  each  to  form  a 
complete  system  with  great  simplicity.  This 
Mr  Gouan  has  done ;  and  the  tribes  into 
which  he  has  distributed  each  of  these  divi- 
sions, exactly  amount  to  fifty.  Thus  the  read- 
er, who  can  contain  in  his  memory  the  charac- 
teristic marks  of  fifty  kinds,  will  have  a  toler- 
able idea  of  the  form  of  every  kind  of  spinous 
fish.  I  say,  of  the  form;  for  as  to  the  history 
and  nature  of  the  animal  itself,  that  can  only 
be  obtained  by  experience  and  information. 


SECT.  I. 

PRICKLT-FINNED  FISHES. 

Prickly-finned  Apodal  Fish, 

1.  Thb  Trichurus.  The  body  of  a  sword- 
form  ;  the  head  oblong;  the  teeth  sword-like, 
bearded  near  the  points ;  the  fore-teeth  lar- 
gest ;  the  fin  that  covers  the  gills  with  seven 
spines ;  the  tail  ending  in  a  point  without  fins  ; 
an  inhabitant  near  the  Oriental  and  American 
shores ;  of  a  silvery  white ;  frequently  leap, 
ing  into  the  fishermen's  boats  in  China. 

3.  The  X^hiaSj  or  Sword-fish,  The  body 
round ;  the  head  long ;  the  upper  jaw  termi- 
nating by  a  long  beak,  in  form  of  a  sword ;  the 
fin  that  covers  the  gills  with  eight  spines  ;  an 
inhabitant  of  Europe;  an  enemy  to  the 
whale.' 


*  The  generml  colour  of  tho  oommon  sword-fish  {^mph- 
iatyladimt,  see  Plate  XXI.  fig.  11.)  is  brown,  seooai|Mi-. 
nied  by  a  deep  steel-blue'  cast  on  the  bead  and  upper 
parts,  and  inclining  to  silvery  white  on  the  sides  and 
abdomen.  It  sometimes  grows  lo  a  very  large  size,  and 
as  much  as  twenty  feet  in  length.  Pennant  mcntiena 
one  cast  on  shore  near  Laughame,  Caermartbenshir% 
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3.  OphkUwn  or  Gilthead.  The  body  sword- 
like ;  the  head  blunt ;  the  fin  covering  the 
gills  with  seven  spines  ;  the  opening  of  the 
mouth  side-ways  ;  the  fins  of  the  back,  the 
anus,  and  the  tail,  all  joining  together ;  the 
most  beautiful  of  all  fishes,  covered  over  with 
green,  gold,  and  silver ;  it  is  by  sailors  called 
the  dolphin,  and  gives  chase  to  the  flying- 
fish. 

Prickiy-Jbmed  Jugular  Fish, 

4.  The  Trachinus  or  Weever.  The  body 
oblong  ;  the  head  obtuse  ;  the  bones  covering 


the  gills  jagged  at  the  bottom  ;  the  fins  cover- 
ing the  gills  with  six  spines  ;  the  anus  near 
the  breast ;  buries  itself  in  the  sands,  leaving 
only  its  nose  out ;  and  if  trod  upon,  immedi. 
ately  strikes  with  the  spines  that  form  its 
dorsal  fins,  which  are  venomous  and  dan- 
gerous. 

5.  The  Uranoicqpus.  The  body  wedge- 
like ;  the  head  almost  round,  and  larger  than 
the  body;  the  mouth  flat ;  the  eyes  on  the  top 
of  the  head ;  the  fin  covering  the  gills  with 

the  head  of  which  alone  weighed  sereDty-flve  pounds, 
and  was  furnished  with  a  snout  three  feet  long. 
The  sword-ftsh  is  very  active  in  its  moTements  and  vor- 
acious In  its  appetite.  It  feeds  on  the  smaller  kinds  of 
fish,  which  it  kills  by  piercing  them  with  its  sword.  It 
is  said  to  be  in  particular  a  very  great  enemy  to  the 
tunny,  which  is  described  by  Belon  to  be  as  much  alarmed 
by  its  appearance  as  a  sheep  is  at  the  sight  of  a  wolf. 

This  fish  is  highly  esteemed  as  an  article  of  food  by 
the  Sicilians,  who  buy  it  up  eagerly  at  any  price  at  the 
commencement  of  the  season,  which  lasts  from  May  to 
August.  They  cut  it  into  pieces,  and  salt  it  for  future 
use.  This  process  was  in  ancient  times  particularly 
performed  at  the  town  of  Thuri  in  the  bay  of  Tarentum, 
whence  the  fish  was  called  tomut  thurianut,  A  de- 
scription of  the  ancient  manner  of  taking  this  fish  has 
been  left  us  by  ^trabo,  from  which  it  appears  that  the, 
process  was  the  same  as  that  now  in  use.  The  operation 
resembles  whale  fishing  on  a  small  scale. 

The  broad-finned  sword-fish  {sipMas platyptertui)  is  of 
s  thinner  and  more  elegant  form  than  the  preceding, 
and  is  also  distinguished  by  an  extremely  broad  back 
Ho,  and  by  very  long  sharp-pointed  thoracic  appendages, 
which  are  entirely  wanting  in  the  other.  The  general 
colour  of  the  fish  is  of  a  silvery.bluish  white,  except  in 
the  back,  head,  tail,  and  fins,  which  in  the  living  animal 
are  of  a  deep  blue,  fading  into  brown  in  the  dried  speci- 
mens. This  fish  is  found  in  the  Brazilian  and  East 
Indian  seas,  and  also^in  the  Northern  seas,  where  and 
elsewhere  it  is  a  great  enemy  to  whales,  piercing  them 
with  its  formidable  weapon.  A  specimen  of  Uiis  fish 
occupies  a  very  conspicuous  situation  at  the  British 
]Vf  useom  in  a  distinct  case,  which  also  contains  three 
spc»cimens  of  detached  swords.  In  the  same  room  there 
%B  a  small  specimen  of  the  common  sword-fish. 


six  spines ;  the  anus  in  the  middle  of  the  body; 
an  inhabitant  of  the  Mediterranean  sea. 

6.  CaUyonymua  or  DraganeL  The  body 
almost  wedge-like  ;  the  head  broad,  and  larger 
than  the  body;  the  mouth  even  with  the  body  ; 
the  bony  covering  of  the  gills  close  shut ;  the 
opening  to  the  gills  behind  the  head  ;  the  fin 
covering  the  gills  with  six  spines ;  an  inhabi- 
tant of  the  Atlantic  ocean. 

7.  The  Blennius  or  BUnny,  The  body  ob- 
long ;  the  head  obtusely  bevel ;  the  teeth  a 
single  range ;  the  fin  covering  the  gills  with 
six  spines ;  the  ventral-fins  have  two  small 
blunt  bones  in  each  ;  a  species  of  this  animal 
is  viviparous. 

Prickly -finned  Thoracic  Fish, 

8.  The  Oobius  or  Gudgeon.  The  body 
round  and  oblong ;  the  head  with  two  little 


holes  between  the  eyes,  one  before  the  other; 
the  fin  covering  the  gills  with  four  spines ;  the 
ventral  fins  joined  together. 

9.  The  Cepola,  The  body  sword-like ;  the 
head  blunt;  the  mouth  flat ;  the  fin  covering 
the  gills  with  six  spines;  the  fins  distinct; 
an  inhabitant  of  the  Mediterranean  sea. 


The  captain  of  an  East  Indiaman  sent  to  Sir  Joseph 
Banks  an  account  of  an  astonishing  but  not  singular  in. 
stance  of  the  strength  of  an  Individual  of  this  broad-fin- 
ned species  :  the  bottom  of  his  ship  was  pierced  through 
by  its  sword  in  such  a  manner  that  it  was  completely 
imbedded,  or  driven  through  almost  to  its  base,— 'the 
animal  having  been  killed  with  the  violence  of  the  shock. 
It  is  a  fortunate  circumstance  that  the  fish  is  generally 
either  killed  in  this  manner  or  else  perishes  from  being 
unable  to  withdraw  its  weapon,  for  could  it  efiect  this 
object,  the  vessel  must  inevitably  founder  in  consequence 
of  the  leak  ;  and  indeed  instances  are  recorded  in  which 
some  vessels,  probably  old  or  of  a  slight  description,  have 
been  greatly  endangered,  or  even  lost,  in  consequence 
of  having  been  struck  by  a  sword-fish.  In  the  present 
instance,  the  wood,  with  the  sword  imbedded  in  it,  was 
sawed  out,  and  is  now  in  the  British  Must^um,  where 
it  forms  one  of  the  detached  swords  just  mentioned. 

The  sword-fish  and  the  whale  are  said  never  to  meet 
without  coming  to  battle ;  and  the  former  has  the  repute 
of  being  always  the  aggressor.  Sometimes  two  of  them 
join  against  one  whale,  in  which  the  combat  is  by  no 
means  equal.  When  the  whale  discovers  the  sword-fish 
darting  upon  him,  he  dives  to  the  bottom,  but  is  closely 
pursued  by  his  antagonist,  who  compels  him  again  to 
rise  to  the  surface.  It  would  seem  that  the  sword-fish 
aims  its  formidable  thrusts  at  vessels,  not  so  much  from 
a  disposition  to  attack  every  thing  that  falls  in  its  way 
as  under  the  impression  that  the  said  vessels  are  whales, 
or  other  great  fish  :  and  may  not  the  fact,  that  vessels 
are  rarely  if  ever  so  attacked  in  the  Mediterranean,  be 
in  a  great  degree  owing  to  this,.— that  there  are  not  in 
that  sea  any  fish  so  large  that  a  sword-fish  of  ordinary 
penetration  could  mistake  a  ship  for  them. 
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10.  The  Cotyphmna  or  Raxor-JUk.  The 
body  wedge-like ;  the  head  very  bevel ;  the  fin 
covering  the  gills  with  five  spines. 

11.  The  Skamber  or  Mackerel  The  body 
oblong ;  the  line  running  down  the  side  zig- 
zagged towards  the  tail ;  the  head  sharp  and 
small ;  the  fins  covering  the  gills  with  seven 
spines ;  several  false  fins  towards  the  taiL^ 

1  The  Mackerel,  {SamUr  ecombrue,) — ^TIm  mackerel, 


though  of  the  same  ortter  as  the  herring,  pilchard,  and 
sprat,  belongs  to  a  distinct/omtfy, — ^to  which  also  belong 
the  tunny,  the  bonito,  the  sword-fish,  the  dory,  or  doree, 
and  several  other  kinlis.  The  mackerel,  which  is  placed 
at  the  head  of  this  division  of  acanthopterygii,  was 
known  to  the  Greeks  by  the  name  of  r»«^C^r  {eemijbrot); 
and  the  generic  term  for  all  fish  eefriaed  in  this  class 
is  Scomheridm.  The  name  given  to  the  mackerel  by  the 
French,  German,  and  Dutch,  as  well  as  by  the  British, 
is  derived  from  the  Latin  word  macula,  a  spot;  that  is, 
the  spotted  or  streaked  fish.  Hence  the  term  '<  mack, 
erd-sky"  is  also  applied  to  a  well*known  formation  of 
the  clouds.  The  mackerel  Is  perhaps  the  most  beaiAiful 
of  our  British  fishes,  being  elegant  in  its  form  as  well 
as  brilliant  in  colour. 

For  the  following  account  of  the  habits  and  mode  of 
taking  this  useful  fish,  we  are  indebted  to  the  elegant 
and  valuable  HUtory  of  Brituh  Piehes,  by  Mr  Yarrell. 
On  the  coast  of  Ireland,  the  mackerel  is  taken  from 
the  county  of  Kerry  in  the  west,  along  the  southern 
shore,  eastward  to  Cork  and  Waterford;  from  thence 
northward  to  Antrim,  and  north-west  to  Londonderry 
and  Donegal.      Dr  Macculloch  says  it  visits  some  of 
the  lochs  of  the  western  islands,  but  is  not  considered 
very  abundant.     On  the  Cornish  coast,  this  fish  occurs 
sometimes  as  early  as  March,  and  appears  to  be  pursuing 
a  coarse  from  west  to  east.     They  are  plentiful  on  tlie 
Devonshire  coast,  and  swarm  in  West  bay  about  June. 
On  the  Hampshire  and  Sussex  coast,  particularly  the  lat- 
ter, they  arrive  as  early  as  March,  and  sometimes,  as  will 
be  shown,  even  in  Peburary ;  and  the  earlier  in  the  year 
the  fishermen  go  to  look  for  them,  the  further  from  the 
shore  do  they  seek  for  them  and  find  them.  Duhamel  says 
the  macker^  are  caught  earlier  at  Dunkirk  than  at  Dieppe 
or  Havre:  up  our  eastern  coast,  however,  the  fishing  is 
later.  The  fishermen  of  Lowestofie  and  Yarmouth,  gain 
their  great  harvest  from  the  mackerel  in  May  and  June. 
The  mackerel  spawns  in  June,  and  according  to  Bloch, 
five  hundred  and  forty  thousand  eggs  have  been  counted 
io   one  fish.     The  young  mackerel,  which  are  called 
shiners,  are  from  four  to  six  inches  long,  by  the  end  of 
August.      They  are   half  grown,  says  Mr  Couch,  by 
November,  when  they  retire  to  deep  water,  and  are  seen 
no  more  that  winter;  but  the  adult  fishes  never  wholly 
quit  the  Cornish  coast,  and  it  Is  common  to  see  some 
taken  with  lines  in  every  month  of  the  year.     The 
mackerel  as  feeders  are  voracious,  and  their  growth  is 
rapid.     The  ordinary  length  varies  from  fourteen  to  six- 
teen Inches,  and  their  weight  is  about  two  pounds  each; 
but  they  are  said  to  attain  the  length  of  twenty  inches. 
The  largest  fish  are  not,  however,  considered  the  best 
for  the  table. 

As  an  article  of  food  they  are  in  great  request,  and 
those  taken  in  the  months  of  May  and  June  are  gener- 
ally considered  superior  In  flavour  to  those  taken  either 


18.  The  I'a6rf«.Pl.XXI.fig.23.  The  body 
oval;  the  head  middling;  the  lips  doubled 
inward ;  both  cutting  and  grinding  teeth ;  the 
covers  of  the  gills  scaly;  the  fin  covering 


earlier  in  the  spring,  or  in  autumn.  To  be  eaten  in 
perfection,  this  fish  should  be  very  fresh,  as  it  soon 
becomes  unfit  for  food.  Mackerel  were  first  allowed  to 
be  cried  through  the  streets  of  London  on  a  Sunday,  in 
1698,  and  the  practice  prevails  to  the  present  time. 

At  our  various  fishing-towns  on  the  coast,  the  mack- 
erel season  is  one  of  great  bustle  and  activity  ;  the  high 
price  obtained  by  early  cargoes  being  the  inducement  to 
great  exertions. 

In  May,  1807,  the  tint  Brighton  boat-load  of  mackerel 
•old  at  Billingsgate  for  forty  guineas  per  hundred,— 
seven  shillings  each,  reckoning  six  score  to  the  hundred, 
—the  highest  price  ever  known  at  that  market.     The 
next  boat-load  produced  but  thirteen  guineas  the  hun- 
dred.     Mackerel  wera  m  IfUmAfal  U  Dover  in  1808, 
that  they  were  sold  sixty  for  a  shilling.     At  Brighton, 
in  June  of  the  same  year,  the  shoal  of  mackerel  was  so 
great,  that  one  of  the  boats  had  the  meshes  of  her  nets 
so  completely  occupied  by  them,  that  it  was  iropostible 
to  drag  them  In.     The  fish  and  nets,  therefore,  at  length 
sunk    together.      The  boats  engaged   in  fishing,   are 
usually  attended  by  oUier  fast-sailing  vessels,  which  are 
sent  away  with  the  fish  taken.  From  Hastings,  and  other 
fishing-towns  on  the  Sussex  ooait,  the  fish  are  brought 
to  London  by  vans,  which  travel  up  during  the  night. 

llie  most  common  made  of  fishing  for  mackerel,  and 
in  which  the  greatest  numbers  are  taken,  is  by  drSftr 
neU.     The  drift-net  is  twenty  feet  deep,  by  one  hun- 
dred  and  twenty  feet  long,  well  corked  at  the  top,  but 
without  lead  at  the  bottom.     They  are  made  of  small 
fine  twine,  which  is  tanned  of  a  i^dialubrown  colour, 
to  preserve  it  from  the  action  of  the  sea  water.     The 
siae  of  the  mesh  is  about  two  and  a  half  Inches,  or  rather 
larger.      Twelve,  fifteen,  and  sometimes  eighteen  of 
these   neU  are  attached  lengthways,  by  tying  along  a 
thick  rope  called  the  drift-rope,  and  at  the  end  of  each 
net  to  each  other.     When  arranged  for  depositing  in  the 
sea,  a  large  buoy  attached  to  the  end  of  the  drift-rope,  is 
thrown  overboard*;  fche  vessel  Is  put  before  the  wind, 
and  as  she  sails  along,  the  rope  with  the  nets  thus 
attached,  is  passed  over  the  stem  into  the  water,  tiU  the 
whole  of  the  nets  are  run  out    The  net  thus  deposited, 
hangs  suspended  in  the  water  perpendicularly,  tvrenty 
feet  deep  from  the  drift-rope,  and  extending  firom  three 
quarters  of  a  mile  to  a  mile,  or  even  a  mile  and  a  half, 
depending  on  the  number  of  nets  belonging  to  the  party 
or  company  engaged  in  fishing  togethen      When  the 
whole  of  the  nets  are  thus  handed  out,  the  drifLrope  is 
shifted  from  the  stem  to  the  prow  of  the  vessel,  and  she 
rides  by  it  as  if  at  anchor.     The  benefit  gained  by  the 
boat's  hanging  at  the  end  of  the  drift-rope  Is,  that  the 
ne^  is  kept  strained  in  a  straight  line,  which,  with(»at 
this  pull  upon  it,  would  not  be  the  case. 

The  nets  are  shot  in  the  evening,  and  sometimes 
hauled  once  during  the  night,  at  others  allowed  to  re> 
main  in  the  water  all  night  The  fish  roving  In  the 
dark  through  the  water,  hang  In  the  meshee  of  the  net, 
which  are  large  enough  to  admit  them  beyond  the  gill- 
covers  and  pectoral  fins,  but  not  large  enough  to  allow 
the  thickest  part  of  the  body  to  pass  through.  In  the 
morning  early,  preparations  are  made  for  hauling  the 
nets.  A  capstan  upon  the  deck  is  manned,  about  which 
two  turns  of  the  drift-rope  are  taken.  One  man  stands 
forward  to  untie  the  upper  edge  of  each  net  from  the 
drift-rope,  which  is  called  casting  off  the  lashings  :  others 
hand  in  the  net  with  the  fish  caught,  to  which  one  side 
of  the  vessel  is  devoted ;  the  other  side  Is  occupied  by 
the  drill-rope,  which  is  wound  in  by  the  men  at  the 
capstan.     The  whole  of  the  net  in,  and  the  ftsh  secured. 
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(Lb  gillfl  with  Gve  spioM ;  the  peclorBl  fins 
pointed. 

13.  The  ^iorti#  or  Sea-Bream.     The  body 
oblong;  the  head  middling ;  the  lipa  not  in- 


rcrted  ;  the  teeth  cutting  and  grinding ; 


tlw  rB»al  imiB  buk  Into  huiiour  with  b«r  flib,  or  d>- 
pcdtt  tbun  on  bmrd  »iTia  olhar  boat  in  compiny. 

Nrar  to  luid,  another  moda  oT  Ribing  ii  ulopted, 
which  !■  thus  deKribed  by  Mr  Coiich.  "A  long  desp 
net  Ii  emptnf  ad,  of  whfch,  anllka  tb«  rormer,  the  maabes 
■rg  tOD  imill  lo  admit  anj  of  th«  fish.  Too  boats  are 
necamrf,  one  of  which  Is  rowed  round  tho  kAbU,  »hllo 
tbenatli  thrown  OTerboanlbf  two  men  to  «uclan<t:  (be 
Dtbor  bokt  ii  emplojred  In  keeping  ttatdf  the  end  of  Ibe 
nat,  and  warping  It,  the  KniKr  uid  more  Eurelf  to  pre- 
nnl  the  eacapeoT  the  Bih.  Wban  tbli  h  efTeried,  the 
net  itaDdi  lika  a  drole,  encliatng  the  cqitlTa*,  and  the 
men  procfed  to  draw  it  together  at  tha  end  and  bottom; 
Bl  tha  miae  tlma  throwing  pabblai  at  that  place  where 
the  circle  cloeea,  to  proTent  tba  approarh  of  tha  flih  to 
tbe  only  place  where  aicapB  li  pollble;  when  at  lul 
(ha  endoiuni  Ib  perfect,  and  the  net  raised  from  tba 
groand,  the  Bih  tboa  bnnght  lo  the  (ur&ce  are  taken  on 
boanl  In  Qasketi."  Snch  la  tba  mode  of  proceeding  nlth 
the  aeins-net  in  deep  water,  or  at  a  distance  from  shore, 
but  in  tome  places  it  Is  hauled  on  the  beach  In  the 
manner  of  a  groand-oet,  with  leM  trouble  and  expense. 
A  tblrd  mode  of  fcbing  is  with  the  line,  and  it  called 
railing,  ffrailttig.)  The  mackerel  will  UU  at  any  halt 
tiMt  It  used  lo  take  the  smaller  kind  of  fish  ;  but  pre&r- 
ano*  Is  given  to  that  which  ressmblea  a  living  andactlre 
prey,  which  is  Imitated  in  what  li  called  a  ^ask, — a  long 
alice  cnt  from  the  tide  of  one  of  Ita  own  kind  near  tbs 
tsll  ^-It  Is  foand,  alio,  that  a  slip  of  red  leather,  or  a 
piece  of  icvlet  cloth,  will  commonly  nieceed.  The  boat 
is  placed  under  tall,  and  i  smart  breeie  It  eooaidered 
CkToarablo,  hence  tenned  a  mackereLbreen.  The  line 
la  ahoit,  hilt  welgbsd  down  by  a  heavy  plnmmel,  and  in 


bant  Hie  hondred  to  a  thouaand  a  day.     It  li 

tbM  the  graatest  number  of  mackerel  are  cat 

the  beet  movei  most  rapidly,  and  that  even  'then  the 

bock  is  commmty  gorged.     It  Menu  that  llie  ntdierel 

tahea  its  food  by  striking  acrasi  tha  course  of  whit  is 

■uppvaed  to  be  i It  flying  prey. 

The  nnuy.— The  common  Tunny  (TSjuumu  tml- 
garii,)  Is  a  large  fish  belonging  to  the  mackerel  tribe  ; 


although  but  little  known  In  England,  it  is  an  i^ect  of 
ccHialderable  importance  to  many  of  the  nationa  bordering 
on  the  Mediterranean  ;  to  none  more  to,  perhaps,  than 
th«  9lcfliant.  The  tunnlea,  like  the  mackerel,  appear 
in  great  tbcats,  or  baaki,  which  are  believed  to  enter 
tba  Medtlemnesn  at  the  beginning  of  April,  Ibr  the 
porpose  oF  depositing  their  spawn  ;  but  It  is  vary  llkdy 
thBt  instead  of  coming  from  aiiy  great  dlatuoa,  they 


cover  of  the  gtlU  ocalv;  the  (ina  covering  tlie 

gilla  with  five  rays;  tbe  peclural  fins  pointed. 

14.   The  Chalodan  or  Cai-JltA.      The  body 

oblong  ;  tbe  head  small ;  the  teeth  slender  and 


merely  rise  from  the  deeper  parte  of  that  sea,  in  order 
to  reach  the  shoal  water,  that  the  qwwn,  w  ova,  may  ha 
placed  within  tbe  influence  of  the  sun's  rays.  The  ap- 
pearance of  the  mackerel  is  nid  to  iodicste  the  approarb 
of  the  tunnies,  these  last  being  voracloiu  fish,  and  de- 
VDuring  great  quitititlea  of  their  smaller  brethren. 

At  the  time  when  these  liib  make  their  periodical  mp- 
pesrance,  the  stmngesl  and  the  baldest  precede  their 
companions  at  distances  determined  by  their  greater 
vigour  or  courage.  The  form  assumed  by  a  ehoal  of 
tunnies  le  that  of  a  long  triangle,  the  weaker  flsh  bring- 
ing up  the  rear.  The  ^iproach  of  this  living  mass  li 
perceived  at  a  considerable  distance,  from  Ibe  noise 
which  accompanies  their  rapid  movements,  for  the  tail 
of  the  tunny  Is  large  and  powerful,  and  striking  forciblv 
and  rapidly  against  the  water,  produces  a  lound  which 
heard  at  a  great  way  off.     -'■"■■ 


which  Is 


eard  fr 


r,  Is( 


.oed  fror 


rock,  and  repealed  from  shore  to  shore,  resembling  that 
dull  but  Imposing  sound,  which  during  a  deceitful  calm 
on  a  burning  summer's  day  announcea  the  approach  of 

ipila,  however,  of  Ihelr  number,  their  ■trtnglli. 


heirs 


I  often  I 


whole  ahoal  in  the  middle  of  their  t 
unexpected  appearance  of  any  bright  object.  If  we  may 
believe  the  reasoning  of  Pliny,  tbs  Roman  naturalist, 
who  speaking  of  the  tunny,  nys,  "  in  the  iprlng,  the 
tunnies  pals  in  troops,  composed  of  numerous  individu- 
als, from  the  Madllemnean  Into  the  Euilne  or  the 
Black  sea,  and  In  the  strait  which  separates  Europe 
from  Asia,  a  rock  of  dazzling  whltensta,  and  of  great 
elevation,  rises  near  Chalcedony,  on  tbe  Asiatic  shorej 
and  the  sudden  appearance  of  this  rock,  terrlHea  the 
tunnies  to  such  an  extent,  as  to  force  them  to  alter  tfaeic 
conne,  and  tuddanly  turn  tooardt  ttie  Cape  of  Byzan- 
tium, opposite  tbe  Chalcedonlan  shore;  and  this  forced 
direction  of  Ibe  cddds  of  these  Rah,  cauiea  the  liibeiy 
to  be  very  abundant  near  the  Cape  of  Byzantium."  The 
umal  sice  of  this  Ash  la  from  two  to  three  feet  in  length ; 
they  are  at  times,  howavi  ... 


unny 


vfalch 


of  two  hundred  weight. 

Tbe  tunny-fishery  wu  attended  to  with  greet  care  by 
tbe  anclente,  and  atiU  employe  a  vast  number  of  hands 
in  d'flareni  parti  of  tba  Mediterranean,  chiefly  in  Cata- 
lonia, Pnivence,  LIguria,  Sardinia,  and,  as  we  have 
already  mentioned,  Sicily. 

The  tunnlea  are  taken  in  tno  wayi.  In  (he  first  raae, 
when  a  sentinel,  posted  on  an  devatad  spot,  has  made  a 
signal  Ibat  the  fidi  are  in  view,  and  has  pointed  out  tbe 
quarter  fram  which  tbey  are  ei  "        ~  ■" — ''  — 


d  of  a  leader, 


and  Joining  their  neH  form  an 
enclomre,  whid)  alarms  the  tunnlea,  and  gradually 
drives  them  Into  cloeer  ranks :  they  still  continue  to 
add  freih  nets,  continually  driving  tbe  flsh  towards  the 
■bore.  When  tbey  have  reached  water  only  a  few 
fathoms  la  de^th,  tbey  cast  their  laat  and  ISJf  eat  net, 
which  has  a  kind  of  pocket  or  long  bag  attached  to  It; 
id  with  It  ibey  bring 


The  I 


nail  0 


nitb 


tbe  bands,  and  the  larger  are  landed  alter  tbey  are  dee- 
patched  with  boat  hooka.  This  mode  of  Hihing,  whicii 
Is  employed  on  the  coait  of  LsnguedOc,  preduces  nmo- 
times  at  a  single  late  a*  much  at  Gfteen  ton  weight  of 
liih. 

Tba  leoond  mode  t*  that  with  nets,  called    by  tlie 
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bending ;  the  fin  covering  the  gills  with  three 
to  six  spines ;  the  fins  of  the  back  and  anus 
scaly.' 

15.  The  ScioBna,  The  body  nearly  ellipti- 
cal;  the  head  bevel,  the  covers  of  the  fins 
scaly ;  the  fin  covering  the  gills  with  six  rays ; 
the  fins  of  the  back  jagged,  and  hidden  in  a 
furrow  in  the  back. 

la.   The   Perch,*      The  body  oblong;  the 

Italians foMMfv.  These  are  much  more  rom plicated; 
Brydoae  calls  the  whole  apparatus  a  kind  of  aquatic 
castle,  constructed  at  gfvat  cost,— a  double  rotr  of  large 
long  nets,  supported  in  an  upright  position  by  means  of 
corks  fastened  to  their  upper  edge,  and  by  lead  weights 
and  stones  at  the  lower,  are  fixed  by  snchors  in  such  a 
manner  as  to  form  an  enelosure  paiallel  to  the  shore  for 
many  hundred  fiithoms,  sometimes  an  Italian  mile  in 
length,  and  divided  into  many  chambers  by  transverse 
nets,  and  open  oo  the  land-side  by  a  sort  of  door. 

The  flesh  of  the  tunny,  when  uncooked,  bears  a  close 
resemblance  to  beef.  '*  You  would  scarcely  believe," 
•ays  Cetti,  *'  the  diflerent  tastes  of  the  various  parts  of 
the  tunny;  at  each  part  of  the  body,  and  at  various 
depths  from  the  surface,  it  varies ;  here  it  is  like  veal, 
there  poric  The  Sardinian  fishermen  employ  a  host 
of  words,  which  the  memory  can  scarcely  retain,  to  dis. 
tinguish  these  diflerent  morsels.  The  flesh  of  the  belly, 
which  is  the  most  delicious,  is  called  gorra^  and  costs 
twice. as  much  as  the  netta^  which  is  flesh 'of  the  second 
quality."  Like  all  the  mackerel  tribes,  the  tunny 
remains  fresh  and  good  for  a  few  hours  only  after  it  is 
taken ;  if  the  least  tainted  it  is  not  only  unwholesome, 
but  even  a  dangerous  kind  of  food. 

>  The  CaUFUk,  or  Sea-fFotf,  {AnarJUchaa  luptu,) 
This  singular-looking  fish  is  found  in  the  more  northern 
parts  of  Sie  seas  that  surrounds  the  British  islands;  it  is 
seldom  met  with  on  the  southern  coasts. 

The  appearance  of  this  fish,  (says  Mr  Yarrell,)  is  not 
prepossessing.  Independently  oi  a  ferocious-lookiog,  cat- 
like head,  with  an  exceedingly  thick  coarse  skin,  covered 
with  slime,  it  possesses  most  formidable  teeth,  and  nei- 
ther  wants  the  will  nor  the  power  to  attack  others  or 
defend  itself.  It  is  occasionally  caught  with  a  baited  hook, 
at  times  decoyed  into  the  meshes  of  a  net  by  the  tempta- 
tion of  the  fishes  already  entangled ;  but  fights  despe- 
lately,  even  when  out  of  its  own  element,  inflicting 
severe  wounds  if  not  cautiously  avoided.  The  nets  also, 
are  frequently  torn  by  its  powerful  strugglof,  and  a  spirit 
of  retaliation  for  the  labour  thereby  occasioned,  or  for 
personal  injury  inflicted  by  it,  brings  a  speedy  death  to 
the  unfortunate  fish.  Handspikes  and  spars  of  wood  are 
articles  always  at  hand  in  fishing-boats,  and  the  savage 
sea-cat  is  speedily  rendered  incapable  of  doing  further 
barm  by  heavy  well  aimed  blows  upon  the  head. 

As  an  article  of  food  it  is  said  to  be  excellent,  although 
its  appearance  may  disgust  a  squeamish  stomach.  The 
food  of  this  fish  consists  chiefly  of  crabs,  lobsters,  and 
other  crustaceous  animals,  to  enable  it  to  crush  the  bard 
covering  of  its  prey,  it  is  admirably  furnished  with  teeth 
well  adapted  for  the  purpose;  sharp  in  front  to  seiae, 
and  strong  and  rounded  on  each  side  of  the  jaw,  on  the 
roof  of  the  mouth,  and  on  the  tongue  itself,  to  crush. 
This  fish  sometimes  attains  the  size  of  six  or  seven  feet, 
and  in  the  colder  and  more  extreme  northern  seas  is  said 
to  become  still  larger. 

It  swims  rapidly,  with  a  lateral*  undulating  motion, 
and  has  acquired  the  name  of  sea-vrolf  from  its  voracity. 
It  is  called  swine  fish  in  the  Orkneys,  from  a  particular 
motion  of  the  nose.  It  approaches  the  shore  to  deposit 
its  spawn  in  the  months  of  May  and  June,  and  the  young, 
of  a  green  colour,  are  usually  found  among  sea-weed. 

'  The  Common  Perch  was  a  great  favourite  with  the 


head  bevel ;  the  covers  of  the  gills  scaly  and 
toothed ;  the  fin  covering  the  gills  with  seven 
spines  ;  the  fins  in  some  jagged. 

17.  The  Scorpmna  or  FaUur'lasIter.  The 
body  oblong ;  the  head  great,  with  beards ;  the 
covers  of  the  gills  armed  with  prickles ;  the 
fin  covering  the  gills  with  seven  spines. 

18.  The  Mulbu  or  SurmuUt,  The  body 
slender ;  the  head  almost  four-cornered ;  the 
fin  covering  the  gills  with  three  spines  ;  some 
of  these  have  beards ;  a  fish  highly  prized  by 
the  Romans,  and  still  considered  as  a  very 
great  delicacy. 

19.  The  Trigla  or  the  Gurnard.  The  body 
slender  ;  the  head  nearly  four-cornered,  and 
covered  with  a  bony  coat,  the  fin  covering  the 
gills  with  seven  spines  ;  the  pectoral  and  ven- 
tral  fins  strengthened  with  additional  muscles 
and  bones,  and  very  large  for  the  animal's 
size. 

20.  The  Ckfttus  or  BuU-heacL  The  body 
wedge-like  ;  the  head  flat  and  broader  than 
the  body;  the  fin  covering  the  gills  with  six 
spines ;  the  head  furnished  with  prickles, 
knobs,  and  beards. 

SI.  The  Zeus  OT  Doree,  The  body  oblong; 
the  head  large,  bevel ;  the  fin  covering  the 
gills  with  seven  rays ;  the  fins  lagged ;  the 
upper*jaw  with  a  loose  floating  skin  depend- 
ing into  the  mouth. 

23.  The  Trachipterus  or  Sabra.  The  body 
sword-like  ;  the  head  bevel ;  the  fin  covering 
the  gills  with  six  spines;  the  lateral  line 
straight ;  the  scales  in  a  single  order ;  a  loose 
skin  in  both  the  jaws. 

83.  The  GasteraateuM  or  Stickleback,  The 
body  broadest  towards  the  tail ;  the  head  ob- 

Greeks  and  Romans  as  an  article  of  food.  In  modem 
days,  trout  and  salmon  are  preferred.  The  perch  is  ex- 
tensively spread  over  the  lakes  and  rivers  of  Europe  in 
many  varieties.  In  Great  Britain,  its  general  habitat 
is  in  lakes  with  a  clear  Iwttom  and  grassy  margin,  or  in 
slow  running  streams.  It  is  easily  taken  with  various 
kinds  of  bait,  the  most  successful  of  which,  however,  is 
the  minnow.  Its  average  also  is  from  one  pound  to  a 
pound  and  a  half,  though  some  of  three  and  four  pounds 
are  by  no  means  uncommon.  In  some  of  the  Highland 
lochs,  particularly  those  of  Perthshire,  perch  are  re- 
marlobly  fine  and  abundant. 

The  Baste  or  Sea  Perch,  like  the  common  perch, 
was  much  esteemed  by  the  ancients.  It  is  to  be  found 
on  the  coasts  of  England  during  the  summer,  wldle  the 
Dutch  have  establialied  fisheries  of  it.  There  are  various 
species,  among  which  may  be  mentioned  the  Rock-JUk 
or  Griped  Batee  uf  the  Americans,  which  is  abundant 
in  the  vicinity  of  New  York,  where  it  is  brought  to  the 
markets  weighing  often  sixty  or  seventy  pounds. 

The  Granuiaied  Perch  (see  Plate  XXI.  fig.  14.) 
inhabits  the  large  rivers  of  America,  and  is  so  similar  to 
that  of  Europe  as  to  have  been  confounded  with  it. 

The  Comwum  Pike  Perch  is  to  be  found  in  the  rivers 
and  lakes  of  the  north  and  cast  of  Europe,  but  is  unknown 
in  Britain,  France,  and  Italy.  It  attains  a  length  of 
three  or  four  feet,  and  a  weight  of  twenty  pounds.  Lav^ 
qiuantities  of  this  fish,  smoked  and  salted,  are  exportt^ 
from  Prussia  and  Silesia* 
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long^  the  Bn  coTering  the  g^Ils  with  three,  six, 
or  seven  spines ;  prickles  starting  backward 
before  the  back  fins  and  the  fins  of  the  anus.* 

Prickfy-Jbmed  Abdominal  FUh. 

54.  The  Siiurtis  or  Sheath-fish.  The  body 
oblong;  the  head  large;  the  fin  covering  the 
gills  from  four  to  fourteen  spines  ;  the  leading 
bones  or  spines  in  the  back  and  pectoral  fins 
toothed. 

55.  The  Mugul  or  MvUet,  The  body  ob- 
long; the  head  almost  conical ;  the  upper-jaw 
with  a  furroWy  which  receives  the  prominence 
of  the  under;  the  fin  covering  the  gills  with 
seven  rays. 

96.  The  Pofynemtu.  The  body  oblong  ; 
the  head  with  a  beak ;  the  fin  covering  the 
gills  with  from  five  to  seven  spines  ;  the  bones 
that  move  the  pectoral  fins  not  articulated  to 
.those  fins. 

37.  The  Teuthyg.  The  body  almost  ellipti. 
cal ;  the  head  abruptly  shortened ;  the  fin 
covering  the  gills  with  five  rays ;  the  teeth  in 
a  single  row,  close,  strong,  and  even. 

28.  The  Elops  or  Sea-serpent.  The  body 
slender ;  the  head  large ;  the  fin  covering  the 
gills  double,  with  thirty  spines,  and  armed 
externally  with  five  bones  resembling  teeth. 
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SOFT-FimnCD  FI8HE8. 

Sqftfinned  Apodal  Fish. 
29.   The  Mwresna  or  EtL      The  body  round 

'  Tbejlfteen-spined  StiekUhach  or  Greai  Stickleback 

This  fish,  vrhicb  is  the  largest  species  of  the  ttick]eh«cks. 
Is  slender,  being  only  ui  inch  thick,  and  nine  In  length: 
the  snout  is  long ;  and  the  body  of  a  pentagonal  figure 
tovrards  the  tail,  which  is  flat,  the  mouth  is  small,  and 
the  upper  jaw  projects  beyond  the  lower.  The  gills  and 
the  bony  plate  on  the  belly  are  brown  upon  the  upper 
part,  siWery  and  streaked  upon  the  lower.  It  has  two 
pectoral  fins,  one  dorsal,  rising  in  a  triangular  form  from 
the  middle  of  the  back ;  between  tliis  and  the  head  are 
fifteen  distinct  spines  inclined  towards  the  tail,  which, 
when  depressed,  are  insensible  to  the  touch.  The  fins 
of  the  behy  consist  of  two  spines,  the  foremost  of  which 
Is  the  longest  In  the  fin  at  the  anus  there  is  also  a 
covered  spine,  but  the  other  fins  are  soft  and  ramified. 
The  fifteen-spined  sticklebacks,  like  the  last  mentioned 
species,  are  found  in  the  Baltic  sea  and  the  German 
ocean ;  they  are  very  common  in  Holland,  and  also  near 
Lubeck  in  the  duchy  of  Holstein.  M.  Bloch  says,  that 
their  ordinary  sise  does  not  exceed  seven  inches,  and 
that  he  has  found  small  crabs  in  their  stomach.  The 
great  stickleback  does  not  ascend  the  rivers  like  the  other 
kinds,  never  leaving  the  sea,  where  it  is  taken  among 
other  fish.  Large  quantities  are  sometimes  taken  by 
kindling  a  fire  on  the  shore,  which  draws  them  in  shoals 
to  the  nets.    A  kind  of  lamp  oil  is  extracted  from  them 


and  slender  ;  the  head  terminating  in  a  beak ; 
the  fin  covering  the  gills  with  ten  rays;  the 
opening  to  the  gills  pipe-fashion,  placed  near 
the  pectoral  fins;  the  fins  of  the  back, the  anus, 
and  the  tail,  united  in  one.' 

30.  The  Gymnotus  or  Carapo.*  The  body 
roundest  on  the  back,  like  the  blade  of  a  knifei 
the  head  small ;  the  in  covering  the  gills  with 
fiye  rays  ;  the  back  without  a  fin ;  two  beards 
or  filaments  from  the  upper  lip ;  an  inhabitant 
of  BraziL 

31.  The  Anarhieas  or  Wolffish.  The  body 
roundish  and  slender;  the  head  large  and 
blunt;  the  fore*teeth  above  and  below  conical; 
the  grinding  teeth  and  those  in  the  palate 
round;  the  fin  covering  the  gill  has  seven 
raya 

32.  The  Stromateus,  The  body  oblong; 
the  head  small ;  the  teeth  moderately  sharp; 
the  fin  covering  the  gills  with  five  or  six  rays. 

33*  The  Ammotfytes  or  Launce.  The  body 
slender  and  roundish  ;  the  head  terminated  by 
a  beak;  the  teeth  of  a  hair-like  fineness;  the 
fin  covering  the  gills  with  seven  rays. 

Soft  finned  Juguiar  Fish. 

34.  The  Lepadoga^er.  The  body  wedge- 
like; the  head  oblong,  forwarder  than  tfie 
body,  fiattish,  the  beak  resembling  that  of  a 
duck ;  the  pectoral  fins  double,  two  on  each 
side ;  the  ventral  fins  joined  together  ;  a  kind 
of  bony  breastplate  between  the  pectoral  fins; 
the  fin  covering  the  gills  with  ^ye  rays  ;  the 
opening  to  the  gills  pipe-fashion. 

35.  The  Gadus  or  Codfish.  The  body  ob- 
long ;  the  head  wedge-like;  the  fin  covering  the 


gills  with  seven  rays:  several  back  and  anal 
fins.* 

Soft  finned  Thoracic  Fish. 

36.  lYiQ  PUunmeetes  OT  Flatfish.  The  body 
elliptical;  the  head  small;  both  eyes  on  one 
side  of  the  head ;  the  fin  covering  the  gilla 
with  from  four  to  seven  rays. 

and  what  remains  is  used  as  manure.     They  are,  how- 
ever, frequently  eaten  by  the  poor. 

'  See  an  account  of  Eels  given  in  Note  at  page  SSflL 
'  See  an  account  of  the  Gymnotus  given  In  Note 
at  page  879. 

^  The  Cod  is  taken  in  Immense  numbers  tn  all  the 
northern  coasts.  It  is  abundant  among  the  islands  to 
the  north  and  west  of  Scotland.  It  spawns  about  Feb- 
ruary, and  is  in  the  greatest  perfection  as  food  from  the 
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37.  The  EchiiuU  or  SuddngJUh.  The 
body  almost  wedge-like,  moderately  round  ; 
the  head  broader  than  tbe  body ;  the  Gn 
covering   the  gills  with  ten   TRys ; .  an   oval 


(lid  of  October  to  CbrltLmu.  Tbtre  ire  two  virictlu  of 
ihe  Comnian  Cud— tb*  Dvggfr  Bank  Cad,  itlth  ■  ihirp 
noH,  uid  of  %  duk  brown  colour,  uid  Ibe  Saattk  Cod, 
witb  m  blunt  nue,  wid  of  >  yaJlowltb  ub-groon  colour. 

The  HaddacA.—Ttilt  orgll-knoi'ti  Rah  la  t.  apocleo  ttf 
Ihe  cod  j  <t  bu  1  beuded  mouih,  and  tb.-«o  fiiii  dd  the 
btcki  the  uppsr  jax  longcit,  uid  tha  till  ■  lltUi  foiiwd. 
On  e»cb  aid*  of  Itio  bndf,  jut  beyond  tba  (illi,  ttura 
ii  t  duk  apot,  nblcb  the  niperitilloua  uurt  ii  tbe  Im- 
preaaloii  of  St  Folcr't  finger  vid  tLumb,  irhen  be  took 
Ibe  tribute  money  (it  the  commaiid  of  bii  Muter)  out 
of  tbe  iroutb  of  >  fiih  of  thli  ipeciei,  and  which  bil  OHr 
aliice  been  contitiuod  to  the  wholo  imca  of  hwjdocka. 

Haddocki  aeldom  grow  to  uiy  great  alia  ;  they  ttTy 
rarely  become  lo  large  ai  to  weigh  tureln  or  founeen 
pouudt ;  tbay  are  esteemed  mora  dellcato  Mting  when 
■hey  do  not  exceed  thre*  pounda  in  tieigbl.  Theaa  fiih, 
I'uring  alormy  woilher,  are  a^d  to  take  dialler  In  Uia 
^and  or  mud,  or  among  tbe  eea-weeda.  Thry  food  on 
inHaut  artiall  tnutDo  animala,  and  frequently  bacoma  ht 
tin  herriiiga.  The  tamalei  depoait  their  ^lann  on  tbe 
u  Iba  abors.     The  larger  onoa  begin  to  be 


.ima  U)l  May  tbay  are 
a  not  good.  They  then 
noa  are  eitremely  good 


In  loe  In  Not 

than    tno   monthi:  from    tbla 

reckoned  out  of  leaBOii,  and  ■ 

bhgiu  to  recorer.     The  imall 

^ruin    May  till    February ;  and  tboie   that 

enuugh  to  breedj  for  oreu  two  montha  longer. 

The  WTiitii^  ia  another  apedea  of  the  cod,  hut  with- 
out a  beard.  Ita  flesh  ia  mora  delicate  than  thai  of  any 
other  of  the  cod  apecisi. 


Island),  In  the  O^eyi,  and  on  tbe  Yorkibtre  and  Corn- 
wall coasti.  In  Yorkihire,  the  young  are  called  DHt. 
tiet.  Tbe  ling  ia  very  prolific,  of  veradooi  appetite, 
ind  tenicloui  of   life.     lU  uiual  length  ia  from  three 


the  Edinburgh  market.  It  la  abundant  in  Orkney  and 
Shetland.  It  la  a  aomewhal  tough  flali,  but  eicellently 
adapted  for  curing.  Its  usual  length  ia  from  eighteen 
Incliea  to  two  feet. 

To  the  Pkunrntclu  or  FlaLjuh  belong  the  Turbol, 
Sole,  Flounder.  Plnlce,  Dab,  lie. 

IVrMt  have  tometimea  been  linown  lo  weigh  from 
Iwenty-fire  to  thirty  pounda.  Their  pnerml  form  li 
tnmewfaal  tquaro.  The  upper  paru  of  the  body  and 
flni  are  cinereous,  with  dark  apeta ;  and  Ihe  under  parts 


breastplate,  streaked   in  form  of   a    ladder, 
toothed. 

38.   The    L^idoptu   or    Oarftr^fith.    ■  The 
body  iword-like,  the   head   lengthened  out : 


placa  off  the  eoait  of  Holland,  afford  turhots  In  greU 
abundance,  and  In  greater  oicallaDcy  there  thui  any 
other  parts  of  Ihe  world.  Lying  here,  howewr,  In  deep 
waters,  Ibey  ire  aeldom  to  be  caught  bul  by  llnea,  In 
fishing  lor  turbot  or  Ihe  Yorkahlro  coaxt,  tbna  men  go 
oat  In  each  ol  the  boats,  each  mui  provided  with  three 
liDoa,  every  one  of  which  is  furnished  with  two  hundred 
and  eighty  hooks,  baited  and  pUced  exactly  six  feet  two 
Inches  asunder.  These  are  coiled  in  an  oblong  pfeo  d 
wicker-work,  with  tbe  twoks  baited  and  placod  very 
regularly  in  tbe  centra  of  the  coil.  When  they  are 
u*od,  the  nine  are  generally  fastened  together,  ao  as  U 

Undiiig  nearly  thrte  mUei  In  length.  iniiB  ia  atwayi 
laid  acnss  the  current.  An  anchor  and  a  buoy  are  Itied 
at  Ihe  end  of  each  man'a  line.  Tbe  tides  no  hero  sa 
rapidly,  that  the  flahermen  can  only  ihoot  and  haul  their 
linee  in  the  still  water,  at  tbe  tum  of  the  Uda ;  and 
therefore  as  It  it  flood  and  ebb  abmit  eteiy  alternate  di 
hours,  this  Is  the  longest  time  the  lines  on  remito  on 
Ihe  grourd.  When  the  lines  are  laid,  two  of  tbe  men 
ufually  wrap  themselves  In  the  lall  and  sleep,  whilst  the 
third  la  on  watch  to  prevent  their  being  run  down  by 
ahips.  The  vonclty  of  the  turbot  iu  pursuit  of  ita  prey 
is  oftentimes  eurJi,  that  It  carries  tfacm  Into  the  moatha 
of  rlvera,  or  the  entrance  of  ponda  In  salt  raanhea,  which 
cwnmuiilcate  with  the  aea.  But  they  are  ni«  cmlmitcd 
with  merely  employing  agility  and  strength  in  the  pro- 
curing of  their  prey,  they  likewise  have  rscoune  ta 
atraUgem.  They  plunge  themselves  Into  the  mud  or 
aand  at  the  bottom  of  tbe  sea,  atui  cover  thetr  whole 
body,  except  their  eysa  and  mouth.  Thus  coneoaled. 
they  Belie  upon,  and  devour  all  the  smaller  kinda  of  fiafa 
which  incautiously  approach  them.  It  la  said  they  ar« 
lery  particular  In  tbe  choice  of  their  food,  refusing.  In. 
variably,  all  except  living  animala,  or  such  as  aiv  not  in 
tbe  least  degree  putrid.  And  Ibe  Rsbermeti  assert,  thkl 
they  are  never  to  be  canght  with  balti  which  hare  been 
blLten  by  other  Hah.  The  holibut  has  been  known  to 
attain  so  great  a  weight  al  between  two  and  three  huti. 
dred  pounda.  Its  general  shipe  is  Inngsnd  narrow.  The 
upper  parts  are  dusky;  and  tbe  under  parts  irhlte.  The 
akin  Is  tmootb,  and  destitute  of  rpinea.  The  Byes  oi 
tbe  right  side  of  tbs  head. 

Tbe  S«k.— This  weU-known  and  ddlcinu  fish  It 
remarkable  for  one  very  eitraordiniry  ciretunstanea; 
among  various  other  marine  produrlions,  they  have  been 
known  lu  feed  on  shell  Aah,  althou^  Ibdy  are  bmlsbed 
with  no  appsralua  whatever  In  their  mnilh  for  reducing 
them  to  a  slate  calculated  for  digeatloo.  Soma  thai 
were  porrbased  by  Mr  ColHnwn,  (as  bis  letter  losartMl 
in  tbe  Pbllosopiiical  Trannciione  sUtea.)  bad  their  belUei 
hard  and  piomlnent,  appeared  lo  be  filled  with  rovn  «l 
aoma  hard  substance,  which,  on  being  opened,  were 
.  found  to  be  shell-fish.     These,  from  the  bulglnf  tJ  tlv 
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the  6ns  covftring  the  gilU  vilh  wren  rays, 
three  (calea  only  on  the  whole  body;  two  in 
(he  place  of  the  rentral  ilna  j  and  the  third 
Trom  that  or  the  anus. 


ihelli  uid  the  (ntcmning  IntergtlcM,  glre  tfaa  Intotinci 
tomefrhmt  Itwtppnniice  ofitrlngi  orbeidB.  On  furthsr 
eiunlintioii,  lome  of  them  wer»  fwind  neirij'  dltsotied, 
Dtben  partly  to,  but  many  of  Hicm  whole.  The  mait 
ii'ual  rood  of  BDki  It,  the  ipmwn  ind  young  of  other  fiih. 
Thei«fl9h»re  found  on  nil  of  tlie  Britiih  couti;  but 
those  of  lbs  <T«t«m  ibona  are  much  lupeiior  In  iFn  to 
whit  are  liken  In  the  norUi,  dnce  liief  are  tometimet 
found  of  the  weight  of  lEi  or  teien  poiuidi.  The  prin- 
c<pi1  fither]'  for  lolea  la  In  Torbty. 

The  FlBundtr,  or  FbJit,  ii  me  of  the  mnt  comnum 
oF  the.  flit  fiih,  uid  li  abiinduil  In  our  riien  and 
c^otsts.  It  feed)  on  iqnatic  Inierti,  wormi,  uid  muU 
iiisecU.  There  are  more  Tarletiea  of  the  floDnder  thaji 
of  an;  other  ipecies  of  flat-fish. 

The  Btardid  Ftotatder.—'na  tjm  of  thia  fit 
both  on  the  nme  aide  of  the  head.  The  baij  ti 
preaoed,  one  ilde  repr«aentii«  the  back,  aiid  the  ether 
the  abdomao.  The  wboie  bod;  ii  scattered  with  ptf 
spots ;  and  it  ig  bearded  all  round  the  fore  part  of  tlie 
head.  This  fish  li  a  natire  of  th«  Indian  and  R«d 
meaiurtng  leTen  or  eight  inchea  in  langtli.  It  leenu  to 
hare  been  flnt  considered  a  distinct  ipeclel  by  Grono 
but  does  not  occur  In  the  Syitemt  NitDrs  of  Llnna 

The  i'fatM.— PUice  are  very  flat,  and  much 
squars  than  the  generality  of  flat-fish.  Behind  Ihi 
eye  there  li  a  rour  of  ali  tubercle*,  that  reaches  ti 
rommencement  of  the  lateral  line.  The  upper  put  of 
tb<  body  and  fint  are  of  a  dear  brown,  marked  with  large 
bright  orange-coloured  spots ;  the  belly  is  wbile.  These 
lish  are  Toiy  common  on  most  of  our  coasts,  and  soma. 
[imea  taken  of  the  weight  of  flfteeo  pounds,  but  thoy  seldom 
reach  that  size,  caie  of  eight  or  nine  pounds  being  rech- 
nned  a  large  fiab.  The  boat  and  largest  are  taken  of 
II ye,  oo  the  coast  of  Sustei,  and  in  Ireiaud;  alio  olTthc 
Dutch  coasts.  They  are  wateiy  eating  ;  but  are,  not. 
wiihslandinK,  admired  by  some.  They  spawn  in  th< 
fieginning  of  February, 

The  Dab,  or,  aa  it  is  called  in  Edinburgh,  the  Satic 
or  Sall-fraterFhJii,  ii  ftmiid  with  the  preiwdjng  species, 
but  1)  len  cnmmoa.  It  is  generally  of  a  uniform  brown 
colour  00  the  upper  tide,  though  somctimei  clouded 
wilhadarher.  The  scales  are  small  and  rough,  which  is  a 
rharactar  of  this  species.  The  lateral  line  Is  eitremely 
inrunrated  In  the  beginning,  then  goes  quits  itnlght  to 
the  tali.  The  lower  part  of  the  body  is  white.  This  Gih 
i*  In  but  season  during  Pebnuiy,  March,  and  April, 
they  spawn  In  May  and  June,Bnd  become  fiabhy  and  waterr 
the  rest  of  the  summer.  They  are  superior  in  quality 
to  the  plaice  and  Rounder,  but  rather  inferior  In  sis. 

The  Leman  DiA,  Smooth  Dot,  or  Sand  Flutt,  is  not 
so  common  al  (be  above.     It  Is  a  prettier  fiih  to  look  at. 


Soft-Jbuud  Abdommal  Fith. 

39.  The  Xorfcaria.  The  body  crusted  over; 
the  head  broad  with  a  beak;  no  teeth;  the 
fin  covering  the  gills  with  sir  rays. 

10.  The  Alherijia  or  Atherint.      The   body 

oblong;  the  head  of  a  middling  size;  the  lips 
indented;  the  tin  covering  tbe  gills  with  six 
iBjfl  ;  (he  line  on  the  aides  resembling  a  aiWer 

11.  The   Salmo   or  S<Anon.'      (See   Plate 


hsving  rarioui  shades  of  reddish  brown  and  yeiiow.  The 
flesh  is  equal  to  thai  of  the  common  dab,  and  the  aub- 
Hanca  of  the  body  thicker. 

The   HoUbul  is  one  of  Iho  largest  species  of  flat  flsh, 
■■ul  it  chiefly  confined  to  the  Norlhem  seas.     The" 


lilisobtalDedfrum  then 


feet  ail  Inches  in  length,  three  leeKI.  Incbeiin  hrsKtth. 
and  weighing  380  Iba.  tl  was  the  largest  specimen  ever 
sarn  there. 

■  The  Si&ui..— The  Salmon,  which  was  known  to 
the  Romans,  but  ool  to  the  Greeks,  la  a  Boft-flnned  ah- 
dominal  fish.  It  la  distinguished  from  other  Rsb  by 
haying  two  dorsal  fins,  of  which  the  hindermoat  Is  fleshy 
and  without  nys  :  It  has  teeth  both  in  the  jaws  and  In 
the  tongue  -.  and  the  body  is  covered  with  round  and 
minutely  striated  siale&  The  trUam  of  the  back  and 
aidea  Is  gray,  someUmes  spotted  with  black,  and  some, 
times  plain ;  the  coyers  of  the  gills  are  subject  to  the 
same  yarfety;  and  the  belly  Is  sitrery.  The  nose  It 
•harp-p<dnled  ;  and  in  the  malei  the  under  jaw  some- 
turns  up  Id  the  Hwm  of  a  hook.     Rapid  and  stony 
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iscape  the  snares  of  the  fishermen,  and  all  this  sdely 
or  the  purpose  of  finding  a  conrenient  place  for  doposlt- 
ng  iu  eggs.  In  these  peregrinalloos  It  la  that  salmon 
■"caught  in^tba  great  numberathal  supply  ourmailwts 
■      int  only  on  ihe  object  of  thtir  journey. 


idtabli  ^  _ „_, 

they  spring  up  cataracts  and  other  gbstack ,.., 

great  heighL  This  extraordinary  power  seems  to  l» 
owing  to  •  sudden  Jerk  that  the  fish  gircs  to  Its  body 
from  a  bent  into  a  straight  position.  Whan  they  are 
unexpectedly  obstructed  In  their  progTMS,  II  Is  said  they 
swim  a  few  paces  bark,  nirrey  the  object  for  some  min- 
utes, mDlionlesB,  retreat,  end  return  again  to  the  charge; 
:tln(  all  tbeir  force,  with  on*  astesiishlng 
spring  leap  over  every  obetade.  When  the  water  Is 
'>w,  or  sand-banks  Intervene,  they  throw  themselves  on 
no  aide,  and  in  that  position  soon  wwk  themselyea  over 
ito  the  deep  water  beyond.  On  the  river  T.iBy.  In 
reland,  there  is  a  cataract  aboie  nineteen  feet  high: 
here.  In  the  salmon  season,  many  of  the  inhabitants 
lliemselves  In  observing  the  flah  leap  up  Ihe  Its'. 
They  froqnenUy  fall  back  many  times  befbre  they 
tunnount  It ;  and  bai^kets,  made  of  twigs,  are  placed 
near  the  edge  of  tb*  alreani   to  rstch  (hem   in   their 
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XXII.  fig.  1.)  The  body  oblong;  the  head 
a  little  sharp ;  the  fin  covering  the  gills  from 
four  to  ten  rays ;  the  last  fin  on  the  back, 
without  its  correspondingHnuscles,  fat 

The  Parr,  or  Samlet.  This  littio  fish,  (nys  Mr 
Yarrell)  one  of  the  smallest  of  the  British  nUmoniiUB, 
has  given  rise  to  more  discussion  than  any  other  species 
of  the  genus.     Abounding  in  our  salmon  rivers,  and 


conspicuous  for  those  lateral  marlcs  which  are  now  Icnown 
to  be  home  also  for  a  time  by  the  young  of  the  trout  as 
well  as  the  fry  of  the  other  salwumitUBy  and  this  fish  al- 
ways appearing  of  small  comparative  sise,  it  has  fre- 
quently been  insisted  upon  as  the  young  of  the  salmon, 
and  local  regulations  have  as  generally  been  invoked  for 
its  preservation.  The  fry,  however,  of  the  differpnt 
«pecies  of  migratory  talmonitUB  are  even  now  probably 
accurately  known  only  to  a  few  persons :  their  great  sim- 
ilarity when  very  small  has  so  frequently  deceived  even 
those  who  have  lived  the  greater  part  of  their  lives  on 
the  salmon  river  banks,  that  the  fry  marked  by  them,  in 
their  experiments,  believing  tliem  all  to  be  what  they 
considered  the  young  of  the  parr,  have  been  retaken  as 
grilse,  bulUtrout,  salmon-trout,  and  river-trout.  That 
the  parr  is  not  the  young  of  the  salmon,  or  indeed  of  any 
other  of  the  larger  species  of  lalmonidg,  as  still  consid- 
ered by  some,  is  sufficiently  obvious  from  the  circum. 
stance  that  parra  by  hundreds  may  be  taken  in  the  rivers 
all  the  summer,  long  after  the  fiy  of  tiie  year  of  the  larger 
migratory  species  luve  gone  down  to  the  sea ;  and  the 
greater  part  of  those  pam  taken  even  In  autumn  do  not 
exceed  five  inches  in  length,  when  no  example  of  the 
young  of  the  salmon  can  .be  found  under  ^xteen  or 
eighteen  inches,  and  the  young  of  the  bull-trout  and 
salmon-trout  are  large  in  proportion.  The  transverse 
dusky  bars  from  which  this  fish  has  obtained  the  name 
of  brandling  and  fingerling  are  family  marks,  home  by 
all  the  species  of  the  genus  for  a  time,  are  obliterated  by 
degrees,  and  at  periods  depending  on  the  ultimate  sice 
attained  by  the  individual  species  when  adult;  the 
soonest,  probably  In  the  salmon,  and  certainly  the  latest 
in  the  parr. 

The  Trovi. — ^The  general  shape  of  the  trout  Is  rather 
long  than  broad :  in  several  of  the  Scotch  and  Irish  riven, 
they  grow  so  much  thicker  than  tliose  in  England,  that 
a  fish  from  eighteen  to  twenty-two  inches  will  often 
weigh  from  three  to  five  pounds.  This  is  a  fish  of  prey; 
has  a  short  roundish  head,  blunt  nos^,  wide  mouth  filled 
with  teeth,  not  only  in  the  Jaws,  but  in  the  palate  and 
tongue  ;•  the  scales  are  small ;  tlie  back  of  an  ash-colour; 
the  sides  yellow;  and,  wlien  in  season,  is  sprinkled  all 
over  the  Iwdy  and  oovera  of  the  gills  with  small  beautiful 
red  and  black  spots ;  the  tail  is  broad.  The  female  has 
a  smaller  head  and  deeper  body  than  the  male,  and  is  of 
superior  flavour.  In  fact,  the  colour  of  the  trout  and  its 
ppots  vary  greatly  in  difierent  waters,  and  at  different 
seasons. 

This  fish,  although  very  delicate,  and  at  present  well 
known,  was  In  no  esteem  among  the  ancients.  It 
abounded  in  most  of  the  lakes  of  the  Roman  empire,  yet 
is  only  mentioned  by  writen  on  account  of  its  beautiful 
colours. 

In  some  riven  trouts  begin  to  spawn  in  October,  but 
November  is  the  chief  month  of  spawning.  About  the 
end  of  September  they  quit  the  deep  water  to  which  they 
had  retired  during  the  hot  weather,  and  make  great  ef- 
forts to  gain  the  course  of  the  currents,  seeking  out  a 


43.  The  Fisiularia,  The  body  angular,  in 
form  of  a  spindle  ;  the  head  pipe-fashion,  with 
a  beak;  the  fin  covering  the  gills  with  seven 
rays ;  the  under  jaw  covering  the  upper. 

proper  place  for  spawning.  This  is  always  on  a  gravelly 
bottom,  or  when  gravel  and  sand  are  mixed  among 
stones  towards  the  end  and  sides  of  the  streams.  At  this 
period  they  turn  black  about  the  head  and  body,  and 
become  soft  and  unwholesome.  They  are  never  good 
when  they  are  big  with  roe,  which  is  contrary  to  the 
nature  of  most  other  fish.  They  multiply  very  fast, 
though  they  produce  much  less  spawn  than  any  other 
fish,  which  is  probably  owing  to  the  voracioos  fish  in 
these  cold  streams  where  they  reside ;  and  they  would 
be  still  more  numerous,  if  they  were  not  so  greedy  as 
to  devour  each  other.  After  spawning  they  become 
feeble,  their  bodies  are  wasted,  and  tliose  beautiful spou, 
which  before  adorned  them,  are  imperceptible ;  their 
heads  appear  swelled,  and  their  ejres  are  dulL  In  this 
state  they  seek  still  waten,  and  continue  there  sick,  as 
is  supposed,  all  the  winter.  There  are  in  all  trout  riven 
some  barren  female  fish,  which  continue  good  throughout 
the  winter. 

These  fish  begin  to  leave  their  winter  quarten  in 
March,  or  sometimes  earlier,  if  the  weather  be  mild, 
and  approach  the  shallows  and  tails  of  streams,  when 
they  cleanse  and  restore  themselves.  As  they  acquire 
strength  they  advance  still  higher  up  the  riven,  till  they 
fix  on  their  summer  residence  ;  for  which  they  generally 
choose  an  eddy  behind  a  stone,  a  log,  or  bank,  that 
projects  into  the  water,  aud  against  which  the  current 
drives. 

The  varieties  of  the  common  trout  are  almost  infinite; 
from  the  great  lake  trout,  which  weighs  above  sixty  or 
seventy  1^.  to  the  trouts  of  the  little  mountain  brook, 
which  is  scarcely  larger  than  the  finger.  The  gilleroo trout 
and  par,  samlet  or  brandling  may  be  considered  as  form- 
ing distinct  species. 

The  Grtat  Oray  Trout  qf  Lochatet. — According  to 
Sir  William  Jardlue,  this  fish,  as  far  as  can  be  tnioed, 


seems  to  have  been  fint  noticed  alxmt  forty-five  years 
since  by  the  late  Mr  Morison  of  Glasgow,  who  used  to 
exhibit  them  to  his  friends  as  the  trophies  of  his  expedl- 
tions*  The  first  specimens  taken  in  Loch  Awe  by 
Mr  Selby  and  Sir  William  Jardine  were  considered  u 
a  species  undescribed  and  new  to  Britain ;  and  the  name 
of  SalmoferoM  was  given  to  it,  from  its  extreme  voracity 
and  rapacious  habits.  M.  Agassis,  who  saw  specimens 
of  this  fish  when  he  was  in  Edinburgh,  pronounced  it  to 
be  difi*erent  from  any  of  the  large  continental  species. 

In  Scotland  this  fish  appeare  to  be  generally  distri. 
buted  in  all  the  larger  and  deeper  lochs.  Loch  Awe, 
Loch  Laggan,  the  upper  end  of  Loch  Shin,  Lochs  Loyal 
and  Assynt,  they  certainl|r  inhabit,  roving  indiscrimin- 
ately,  and  feeding  almost  entirely  upon  the  smaller  fish. 
By  persons  residing  on  the  banks  they  are  taken  by  nighU 
lines,  few  rising  at  the  artificial  fly:  but  they  may  al- 
ways  be  taken  by  strong  trolling  tackle,  baited  with  a 
small  trout.  They  are  extremely  voracious,  and  having 
seized  the  bait,  they  will  allow  themselves  to  be  dragged 
by  the  teeth  for  foi^  or  fifty  yards ;  and  when  acciden- 
tally freed,  will  immediately  again  seize  it 

'I'his  great  trout  is  almost  entirely  confined  to  the 
loclis,  seldom  venturing  far  either  up  or  down  any  of  the 
streams  commtmicating  with  them,  and  never  descend- 
ing to  tlie  sea.     It  is  known  to  spawn  in  September. 
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43.  The  Esox  or  Pike.^  The  body  round; 
the  head  with  a  beak  ;  the  under  jaw  pierced 
longitudinally  with  small  holes  ;  the  fin  cov- 
ering the  gills  with  from  seven  to  twelve  rays. 

The  most  iisial  mode  of  fishing  for  this  great  Itke 
trout  is  from  a  boat,  which  Is  rowed  gently  thro&gh  the 
water;  the  btit,  u  before  mentioned,  a  small  trout, 
I  guarded  by  six  or  eight  large  boolcs;  the  rod  and  line  of 
great  strength;  for  this  fish  is  considered  to  be  even 
stronger  than  a  salmon  of  the  same  size,  but  not  so  ac- 
tive. Young  fish  from  one  to  two  pounds*  weight  rise 
h^\Y  to  the  usual  trout  flies. 

The  Stdmon-trout,  so  called  from    Its  resemblance 

,  to  the  two  fish  whose  name  it  bears,  attains  the  sise 

of  a  small  salmon ;  is  spotted  in  the  same  maimer  as  the 

trout  \  and,  lilte  it,  spawns  in  winter.     Like  the  sidmoo 

it  sometimes  inhabits  the  sea,  and  sometimes  the  rivers; 

it  lilcewise  ascends  into  the  latter  to  deposit  its  spawn. 

The  salmon-trouts,  however,  do  not  quit  the  sea  so  early 

as  the  salmon,  being  seldom  seen  in  the  rirers  before 

the  month  of  May.     They  spawn  in  the  same  manner 

as  salmon,  in  November  or  December ;  but  as  the  rivers 

are  then  frosen,  they  do  not  retire  to  the  sea  tiU  after 

the  thaw.     Like  all  other  fish  of  the  same  genus,  they 

Hto  upon  aquatic  insects,  worms,  and  small  fish,  and  are 

fond  of  rapid  streams,  with  a  bottom  of  sand  and  gravel. 

Their  flesh  Is  red,  and  welUtasted,  particularly  before 

the  spawning  season.     Its  quality  depends,  in  a  great 

measure,  on  the  greater  or  less  degree  of  purity  of  the 

streams  in  \rhich  the  fish  are  taken ;  their  colour  and 

spots  Tary  extremely  from  the  same  cause.     They  die 

toon  after  they  are  taken  out  of  the  water.  Young  salmon 

trout  are  known  by  the  name  of  whitlings ;  and  many 

have  supposed  them  to  be  young  salmon,  which  opinion 

has  been  proved  to  be  ill-founded. 

Sa]mon*troats  attain  a   considerable  size,  weighing 
sometimes  eight  or  ten  pounds.     Dr  Bloch  describes 
one  that  was  twenty  inches  in  length,  an  inch  and  a  half 
thick,  and  which  weighed  five  pounds  and  three  quarters. 
This  gentleman  discovered,  that  this  fisli,  like  several 
kinds  of  sea- fish,  possesses  the  quality  of  emitting  light 
in  a  dark  place  ;  and  that  the  palate,  tongue,  gills,  and 
eyes,  were  endowed  with  that  property  in  an  eminent 
degree.      When  touched  with  the  finger,  those  parts  cast 
a  considerable  light ;  and  when  any  other  part  was  rub- 
bed  with  the  same  finger,  that  quality  was  likewise 
communicated  to  it.    Tbe  luminous  matter,  the  doctor 
ima^nes,  la    contained  in   the  slimy  substance  which 
covers  thoso  parts ;  for  the  flesh  does  not  afTord  the 
smallest  appearance  of  light.     He  kept  fish  eight  days, 
and  this  luminous  property  diminished  in  proportion  as 
the  viscous  matter  was  dried  up* 

The  OrayUng  is  a  scarce  fish  in  England,  and  Is  not 
io  be  found  in  Scotland  or  Ireland.  They  frequent  rivers 
of  peculiar  temperature  or  current. 

>  The  Pike^  from  its  fierce  disposition  and  great  vor- 
artty,  has  been  called,  not  unaptly,  the  frtMh-ufoUr 
tknrk  ;  it  Is  found  in  almost  all  of  the  fresh  waters  of 
Europe,  and  In  those  of  the  north  of  Asia  and  of  Amer- 
ica, being  everywhere  noted  for  the  great  rapidity  of  its 
growth. 


Tbe  head  of  the  pike  is  large,  flattened  In  front,  and 
compressed  on  tbe  sides.  The  opening  of  the  mouth  is 
extremely  deep,  and  extends  as &r  back  as  the  eyes;  the 
lower  jaw  Is  somewhat  longer  than  the  upper ;  the  front 
teeth  oo  this  jaw  are  strong  but  small,  and  every  other 


44.  The  Argentina  or  Argentine.  The  body 
a  little  round  and  slender ;  ithe  head  with  a 
beak,  broader  than  the  body  ;  the  fin  covering 
the  gills  with  eight  rays  ;  a  spurious  back-fin. 

one  is  moveable.  The  upper  jaw  is  furnished  with  teeth 
in  front  only,  but  the  palate  also  possesses  three  rows  of 
teeth,  the  two  outer  rows  of  which  are  veiy  strong  and 
turned  backwards.  As  many  as  seven  hundred  teeih 
have  been  counted  in  the  jaws  of  a  pike,  without  in- 
cluding those  which  are  fmind  in  the  throat,  and  near 
the  internal  opening  to  the  gills.  The  mouth  of  this 
tyrant  Is,  indeed,  every  way  formidable,  for  even  the 
tongue  itself  is  covered  with  teeth. 

This  fish,  In  the  course  of  the  first  year's  growth,  at. 
tains  the  length  of  eight  or  ten  inches,  in  the  second, 
twelve  or  fourteen,  and  in  the  third,  eighteen  or  twenty. 
It  has  been  fomid  as  much  as  eight  feet  in  length,  and 
in  the  great  fresh-water  lakes  of  the  north  of  Europe, 
and  the  rivers  of  Northern  Asia,  as  for  instance  the 
Volga,  specimens  four  or  five  feet  in  length  are  ftur  from 
rare. 

Among  the  extraordinary  tales  recorded  of  tliis  fish, 
the  following  is  one  of  the  most  remarkable,  and,  at  the 
same  time,  among  the  best  authenticated.  lu  1 497  a 
pike  was  taken  at  Kayserslautem,  In  the  palatinate  of  the 
Rhine,  which  weighed  three  hundred  and  fifty  pounds ; 
a  painting  was  made  of  this  wonderful  fish,  which  is  pre- 
served in  the  castle  of  Lautem,  and  the  skeleton  was 
preserved  at  Manheim.  The  emperor  Barbarossa  had 
placed  this  fish  In  the  lake  in  the  year  1230,  with  a 
ring  of  gilded  copper  attached  to  it,  so  constructed  as  to 
be  capable  of  expanding  with  the  growth  of  the  fish.  So 
that  when  taken,  a  period  of  two  hundred  and  sixty-seven 
years  had  elapsed  from  the  period  when  it  had  been  re. 
consigned  to  the  lake  encumbered  with  this  singular 
memento. 

As  already  observed,  the  pike  is  common  in  all  the 
rivers,  lakes,  and  ditches,  of  the  north  of  Europe,  but  it 
is  much  less  seldom  met  with  towards  the  south.  It  Is 
said  to  have  been  introduced  into  England  in  the  reign 
of  Henry  VIII.  when  it  was  so  rare  that  a  pike  sold 
at  double  the  price  of  a  house  lamb  in  Pebruaiy,  and 
a  pickerel  (  small  pike,)  for  more  than  a  fat  capon. 

The  instances  of  the  voracity  of  this  fish  are  numer- 
ous ;  for,  not  content  with  small  fish  and  frogs,  it  will 
devour  rats,  young  duclcs,  and  occasionally  much  more 
formidable  prey.  In  the  Hitt&ry  of  Stajbrdtkire  it  is 
stated  that,  "  at  Lord  Gower's  esute  at  Trentliam,  a 
pike  seised  the  head  of  a  swan,  as  she  was  feeding  under 
water,  and  gorged  so  mueh  of  it  as  killed  them  both. 
The  servants,  perceiving  the  swan  remain  in  the  same 
position  for  a  considerable  time,  went  in  a  boat,  and 
found  both  swan  and  pike  dead. 

Gesner  says,  that  a  fiunished  pike,  in  the  Rhone,  fixed 
on  the  lips  of  a  mule  that  was  drinking,  and  was  drawn 
out  by  the  beast  before  it  could  disengage  itself. 

In  December,  1765,  a  pike  was  caught  In  the  river 
Ouse,  weighing  upwards  of  twenty-eight  pounds,  and 
was  bought  by  a  gentleman  in  the  neighbourhood  for  a 
guinea.  When  opened,  the  cook  found  a  watch  with 
two  seals  attached  to  it  by  a  black  riband,  in  the  body 
of  the  fish.  These,  it  was  afterwards  discovered,  had 
belonged  to  a  gentleman's  servant,  who  had  been  drowned 
about  six  weeks  before. 

Pikes  are  necessarily  great  destroyers  of  fish  in  ponds, 
but  there  are  two  descriptions  of  fishes,  namely,  the 
perch  and  the  stickleback,  which  they  are  unwilling  to 
attack  ;  the  sharp  spines  of  their  back-fins  sticking  in 
the  throat  of  the  pike,  more  particularly  that  of  the 
stickleback. 

An  instance  lately  occurred  at  Edmonton  of  a  pike 
capturing  a  sparrow,  that  was  perched  on  the  edge  of  a 
«ater-lily  in  a  pond.     The  fish  surprised  the  uususpect- 
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46.   The   Cliq>ea  or  ilerring,^      The  body 
little  oblong;    the    head    with    a    small 

beak;  the  fin  covering  the   gilU  with  eight 

rays. 


ing  bird,  by  springing  out  of  the  wat«r  fend  seizing  it 
by  a  stidden  snap. 

A  singular  encounter,  which  took  place  at  Waldstein, 
between  a  pilce  and  a  fox,  is  commemorated  in  a  German 
print.  Some  country-people  had  taken  a  large  pike, 
but  in  couTeying  it  home  during  the  night,  it  escaped. 
As  it  was  a  large  fish,  they  returned  with  torches  in 
search  of  their  prize,  and  after  some  time  found  it  on  the 
grass,  having  fast  hold  of  a  fox  by  the  nose.  The  fex, 
caught  iu  this  novel  trap,  endeavoured  in  vain  to  escape, 
and  it  was  not  until  the  pike  was  killed,  that  it  was 
possible  to  separate  them. 

Pikes  are  in  the  habit  of  ba^ng  in  the  sun,  when 
they  float  upon  the  surface  of  the  water  ;  at  this  time 
they  are  sometimes  shot,  or  taken  by  a  noose  of  wire, 
fixed  to  a  strong  pole  about  four  yurds  long,  by  which 
the  wire,  with  great  slowness,  is  conducted  over  the 
pike's  head,  gills^  and  fins,  and  then  hoisted  with  a  jerk 
to  land. 

The  Saury  Pike  or  Skipper,  was  firat  described  as  a 
British  species  by  Ray  ;  those  he  saw  were  taken  on 


the  Cornish  coast  The  Rev.  Mr  Low,  in  hU  Natural 
History  of  Orkney,  nys,  that  the  year  preceding  that 
in  which  he  wrote  his  Famna  Orcadmuit,  such  a  glut  of 
these  fish  set  into  the  head  of  Kerstoo  bay,  that  they 
could  be  taken  by  pailfuls:  numbers  were  caught,  and 
heaps  flung  ashore.  According  to  Mr  Neill,  the  saury 
is  not  at  all  an  uncommon  fish  in  the  Frith  of  Fortli, 
numben  running  up  with  the  flood-tide  in  the  autumn ; 
but  they  do  not,  like  other  fishes,  retire  from  the  shallows 
at  the  ebbing  of  the  tide,  but  are  then  found  by  hundreds, 
having  their  long  noses  stuck  in  the  sludge,  and  are 
picked  up  by  people  from  Kincardine,  AUoa,  and  other 
places.  Mr  Pennant  meutioos  that  great  numbers  of 
sauries  were  thrown  ashore  at  Leith,  by  a  storm,  in 
November  1768.  The  saury  has  been  taken  at  Yarmouth 
on  the  east,  and  ofl'  Portland  Island  on  the  south  ;  being, 
on  some  occasions,  even  plentiful  In  Cornwall.  Mr 
Couch  says^> 

"The  skipper  is  more  strictly  than  the  gar-pike  a 
migratory  fish,  never  being  seen  in  the  channel  until  the 
month  of  June,  and  it  commonly  departs  l^efore  the  end 
of  autumn.  It  does  not  swim  deep  in  the  water  ;  and 
in  its  harmless  mannen  resembles  tlie  flyhig  fish,  as  well 
as  in  the  persecution  it  experiences  from  the  ravenous 
inhabitants  of  the  ocean,  ami  the  method  it  adopts  to 
escape  from  their  pursuit.  It  is  gregarious,  and  is  eome- 
times  seen  to  rise  to  the  sur&ce  in  large  shoals,  and  flit 
aver  a  considerable  space.  But  the  most  interesting 
spectacle,  and  that  which  best  displays  their  great  agility, 
is  when  they  are  followed  by  a  company  of  porpoises,  or 
their  still  more  active  and  persevering  enemies  the 
tunny  and  bonito.  Multitudes  then  mount  to  the  sur- 
face, and  crowd  on  each  other  as  they  press  forward. 
When  still  more  closely  pursued,  they  singly  spring  to 
the  height  of  several  feet,  leap  over  each  other  in  singu- 
lar confusion,  and  again  sink  beneath.  Still  further 
urged,  they  mount  again,  and  rush  along  the  surface  by 
repeated  starts  for  more  than  a  hundred  feet,  without 

'  See  an  account  of  the  Herring  in  a  succeeding  page. 


46.  The  Exocetus  or  Fl^fin^-JUk.*  The  body 
oblong;  the  head  almost  throe-cornered;  the 
fin  covering  the  gills  with  seven  rays;  the 
pectoral  fins  placed  high,  and  as  long  as  the 

once  dipping  beneath,  or  scarcely  seeming  to  touch  the 
water.  At  last,  the  pursuer  springs  after  them,  usually 
across  their  course  ;  and  again  they  all  disappear  toge. 
tber.  Amid  such  multitudes — for  more  than  twenty 
thousand  have  been  judged  to  be  out  of  the  water  toge- 
ther  some  must  fall  a  prey  to  the  enemy  :  but  as  many 

hunt  in  company,  it  may  be  long  before  the  pursuit  is 
abandoned.  From  inspection,  we  should  scarcely  judge 
the  fish  to  be  capable  of  such  considerable  flights ;  for 
the  fins,  though  numerous,  are  small,  and  the  pectorals 
far  from  large— though  the  angle  of  their  articulation  is 
well  fitted  to  raise  the  fiah  by  the  direction  of  their  mo- 
tions to  the  surfaee;  the  force  of  its  spring  must  there- 
fore be  chiefly  ascribed  to  the  tail  and  finleta.  It  rarely 
takes  a  bait;  and  when  this  has  happened,  the  boat  has 
been  under  sail,  the  men  fishing  with  a  lask,  or  slice  of 
mackerel  made  to  imitate  a  living  bait  The  skipper  has 
not  been  commonly  taken  since  Uie  drift  fishermen  began 
the  practice  of  sinking  their  nets  a  fathom  or  two  beneath 
the  surface— a  circumstance  which  mariu  the  depth  to 
which  they  swim  ;  but  before  this,  it  was  usual  to  take 
them,  sometimes  to  the  amount  of  a  few  hundreds,  at 
almost  eveiy  shoot  of  the  pilchard  nets."— FofTdTj 
BHHth  PUhM. 

9  The  Flying  Figk.—*'  No  familiarity,''  says  Captain 
Basil  Hall,  *'  with  the  sight,  can  ever  render  us  indifler- 
ent  to  the  graceful  flight  of  these  most  interesting  of  all 
the  finny,  or,  rather,  winged  tribe.  On  the  contrary, 
like  a  luiglit  day,  or  a  smiling  countenance,  the  more 
we  see  of  them,  the  more  we  value  their  presence.  I 
have,  indeed,  hardly  ever  observed  a  person  so  dull,  that 
his  eye  did  not  glisten  as  he  watched  a  shoal,  or,  it  naay 
be  called,  a  covey  of  flying-fish,  rise  from  the  sea,  and 
skim  along  for  several  hundred  yards.  There  is  some- 
thing  in  It  so  peculiar,  to  totally  difierent  from  eveiy 
thing  else  in  other  parts  of  the  world,  that  our  wonder 
goes  on  increasing  every  time  we  see  one  take  its  flight ; 
so  that  we  may  easily  excuse  the  old  Scottish  wife,  who 
said  to  her  son,  when  he  was  relating  what  he  had  seen 
ahroad ;  **  You  may  bae  seen  rivers  o'  milk,  and  moun- 
tains o'  sugar,  but  you'll  ne'er  gar  (make)  me  believe 
you  hae  seen  a  fish  that  could  flee  !' 

"  I  have  endeavoured'  to  form  an  estimate  as  to  the 
length  of  these  flights,  and  find  two  hundred  yards,  or 
about  an  eighth  of  a  mile,  set  down  in  my  notes  as  about 
the  longest  distance,  which  they  perform  in  somewhat 
more  than  half  a  minute.  These  flights,  however,  vaiy 
from  that  length  to  a  mere  skip  out  ol  the  water.  Gener- 
ally speaking,  they  fly  to  a  considereble  distance  in  a 
straight  line,  in  the  wind's  eye,  that  is,  exactly  towards 
the  i^nt  from  which  the  wind  blows,  and  then  gradually 
turn  off*  to  leeward*  But  sometimes  they  merely  skim 
the  surface,  so  as  to  touch  only  the  tops  of  the  waves. 
A  notion  prevails  afloat,  but  I  know  not  bow  just  it  may 
be,  that  they  can  fly  no  longer  than  whilst  their  wings, 
or  fins,  remain  wet.  That  they  rise-as  high  as  twenty  feet 
above  the  water  is  certain,  from  their  being  found  in 
parts  of  a  ship,  which  are  full  as  much  as  that  out  of  the  sea. 
I  remember  seeing  <me  about  nine  inches  in  length,  and 
weighing  not  less,  I.  shesM  suppee^,  than  half  a  pound, 
skim  into  the  Folag^t  main-deck  port  just  abreast  ol 
the  gang-way.  One  of  the  seamen  was  coming  up  the 
quarterdeck  ladder  at  the  moment,  when  the  fidi,  enter- 
ing the  port,  struck  the  astonished  mariner  on  the  temple, 
knocked  him  off  the  step,  and  very  nearly  threw  him 
down  at  full  length. 

'*  The  amiable  Humboldt  good-naturedly  suggests  that 
the  flights  of  these  fish  may  be  mere  gambols,  and 
not  proofs  of  their  being  pureued  by  their  enemy,  the 
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whole  body ;  the  back. fin  at  the  extremity  of 
the  back. 

47.  Oyprimu  or  Cfirp,  The  body  elongated, 
almost  round ;  the  head  with  a  small  beak ; 

dolphin.  I  vrish  I  could  believe  so;  for  it  were  much 
more  agreeable  to  suppose,  that  at  the  end  of  the  fine 
sweep  which  they  talie,  they  fall  safely  oo  the  bosom  of 
the  sea. 

*'  I  do  not  recollect  whether  that  eminent  trareller, 
who  not  only  obsenres  many  more  things  than  most  men, 
but  describes  them  much  better,  has  any  where  men. 
tioiied  his  having  witnessed  one  of  these  chases.  The 
best  I  remember,  was  during  the  first  voyage  I  ever 
made,  through  those  regions  of  the  sun,  the  tropical 
seas,  and  I  will  therefore  describe  it. 

"  We  were  stealing  along  pleasantly  enough,  under 
the  influence  of  a  newly-formed  breeze,  which,  as  yet, 
was  conilned  to  the  upper  sails,  and  every  one  was  look- 
ing  open-mouthed  to  the  eastward,  to  catch  a  little  cool 
air,  or  was  congratulating  his  neighbour  on  getting  rid 
of  the  calm  in  which  wo  had  been  so  long  half-roasted, 
half-suffocated,  when  about  a  dozen  flying  fish  rose  out  of 
the  water,  and  sicimmed  away  to  windward,  at  the  height 
ot  ten  or  twelve  feet  above  the  surface.  Shortly  after, 
discovered  two  or  three  dolphins,  ranging  past  the  ship 
in  all  their  beauty.  Presently,  the  ship  in  her  course, 
put  up  another  shoal  of  those  little  creatures,  which  flew 
in  the  same  direction  which  the  others  had  talten. 

"  A  large  dolphin,  which  had  been  keeping  company 
with  us  at  the  depth  of  two  or  three  fathoms,  and  as 
usual,  glistening  most  beautifully  in  the  sun,  no  sooner 
detect^  our  poor  dear  little  friends  taking  wiog,  than 
he  turned  his  head  towards  them,  and  darting  to  the 
surface,  leaped  from  the  water  with  a  swiftness  little 
short,  as  it  seemed,  of  a  cannon-bail.  But,  although 
the  force  with  which  be  shot  himself  Into  the  air,  made 
him  gain  upon  the  flying'fish  at  first,  yet  the  start  which 
they  had  got,  enabled  them  to  keep  ahead  of  him  for  a 
considerable  time. 

"  The  length  of  the  dolphin's  fint  spring,  could  not 
be  less  than  ten  yards  ;  and  alter  he  fell,  we  could  see 
him  gliding  lilce  lightning  through  the  water,  for  a 
moment,  when  he  again  rose  and  shot  forward  with  a 
speed  considerably  greater  than  at  first,  and  of  course, 
to  a  still  greater  distance.  In  this  manner,  the  merciless 
pursuer  seemed  to  stride  along  the  sea  with  fearful  ra- 
pidity, whilst  his  brilliant  coat  sparlded  and  flashed  In 
the  sun  quite  splendidly.  As  he  fell  headlong  on  the 
water,  at  the  end  of  each  huge  leap,  a  series  of  circles 
were  sent  its  over  the  still  sur&ce,  which  lay  as  smooth 
as  a  mirror.  • 

"  The  group  of  flying-fish  thus  hotly  pursued,  at  length 
dropped  into  the  sea ;  but  we  were  rejoiced  to  observe, 
that  tfaey  merely  touched  the  top  of  the  swell,  and 
scarcely  sunk  into  it  i  at  least,  they  instantly  set  off 
again  in  a  freah,  and  even  more  vigorous  flight.  It  was 
particularly  interesting  to  observe,  that  the  direction 
they  now  took  was  quite  different  from  the  one  in  which 
they  had  set  out ;  thus  implying,  that  they  had  detected 
their  fierce  enemy,  who  was  following  them,  with  giant 
steps,  along  the  waves,  and  was  now  rapidly  gaining 
upon  them.  His  terrific  pace,  indeed,  was  two  or  three 
times  as  swift  as  theirs,— poor  little  things  ! 

*<  The  dolphin  was  fully  as  quick-sighted  as  the  fly. 
ing-fish.  For  whenever  they  changed  their  flight  in  the 
smallest  degree,  he  lost  not  the  tenth  part  of  a  second 
in  sbAping  a  new  course  in  pursuit,  whilst  they  in  a 
manner  really  not  unlike  that  of  the  hare,  doubled  more 
than  once  upon  their  pursuer.  But  it  was  soon  too 
plainly  to  be  seen,  that  the  strength  and  confidence  of 
the  flying-fish  was  fast  ebbing.  Their  flights  became 
shorter  and  shorter,  and  their  course  more  fluttering  and 
uncertain,  whilst   the  enormous   leaps  of  the  dolphin 
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the  hinder  part  of  the  bone  covering  the  gills, 
marked  with  a  crescent ;  the  fin  covering  the 
gills  with  three  rays.' 

48.  The  Cobitu  or  Loach.     The  body  ob- 

appeared  to  giow  only  more  vigorous  at  each  bound.  At 
last,  indeed,  we  could  see,  or  &ncied  we  could  see,  that 
this  skilful  sea^sportsman  so  arranged  all  his  springs, 
that  he  contrived  to  fall  at  the  end  of  each.  Just  under 
the  very  spot,  on  which  the  exhausted  flying- fish  were 
about  to  drop !  Sometimes  this  took  place  at  too  great  a 
distance  for  us  to  see  from  the  deck  exactly  what  hap- 
pened ;  but  on  our  mounting  high  into  the  rigging,  we 
could  discover  that  many  of  the  unfortunate  little  crea- 
tures, one  after  another,  either  fell  right  into  the  dol- 
phin's jaws,  as  they  lighted  on  the  water,  or  were  snapped 
up  instantly  afterwards." 

'  The  Common  Gny.— In  tbefr  genera]  habits  these 
fish  extiibit  so  great  a  degree  of  cunning,  as  to  be  some- 
times  called  by  the  country  people  the  River  Pox.  When 
attempted  to  be  taken  by  a  net,  they  will  oflen  leap  over 
it;  or  immerse  themselves  so  deep  In  the  mud,  as  to 
suffer  the  net  to  pass  over  without  touching  them.  They 
are  also  very  shy  of  taking  a  bait;  but,  during  spawning- 
time,  so  intent  are  they  on  the  busineu  of  depositing 
their  ova,  that  they  will  suffer  themselves  to  be  liandled 
by  any  one  who  attempts  it.  They  breed  three  or  four 
times  in  the  year,  but  tlieir  first  spawning  is  In  the  begin- 
niog  of  May.  Carp  are  found  in  the  slow  rivers  .and 
stagnant  waters  of  Europe  and  Persia;  and  here  prlnd- 
pally  in  deep  holes,  under  the  roots  of  trees,  hollow 
banks,  or  great  beds  of  flags,  &c.  They  do  not  often 
exceed  four  feet  In  length,  and  twenty  pounds  in  weight; 
but  Jovius  mentions  some  caught  in  the  Lago  de  Como, 
in  Italy,  that  weighed  two  hundred  pounds  each,  and 
others  have  been  taken  in  the  Dneister  five  feet  in 
length. 

The  carp  is  the  least  carnivorous  among  fishes.  It  is 
very  tenacious  of  life,  and  can  be  carried  alive  over  land 
for  great  distances.  It  has  beeli  frequently  carried  alive 
from  Strasburgh  to  Paris,  by  keeping  a  little  wet  moss 
in  contact  with  the  giU-iids ;  and  without  even  this  sim- 
ple precaution  it  will  live  for  a  long  time  out  of  water. 
*<  And,  doubtless,"  says  Isaac  Walton,  **  as  of  sea-fish, 
the  herring  dies  soonest  out  of  the  water,  and  of  fresh- 
water fish,  the  trout,  so,  except  Uie  eel,  the  carp  endures 
most  hardness,  and  lives  longest  out  of  his  own  proper 
element.  And,  therefore,  the  report  of  the  carp's  being 
brought  out  of  a  Imvign  country  into  this  nation,  is  the 
more  probable."  One  of  the  recent  editors  of  Walton 
says  that  it  is  a  common  practice  in  Holland  to  keep 
carp  alive  for  three  weeks  or  a  m<nith,  by  hanging  tliem 
in  a  cool  place,  with  wet  moss  in  the  mouth,  and  feeding 
them  with  bread  and  milk. 

The  carp  does  not  delight  in  troubled  waters  :  it  loves 
to  haunt  |dacid  streams  which  steal  along  without  any 
perceptible  current;  such  as  the  moats  and  trenches  of 
old  castles ;  or  retired  shady  ponds,  where  aquatic  plants 
accumulate.  It  feeds  upon  these  vegetables,  and,  from 
the  quietness  of  its  habits,  it  attains  a  great  age.  When 
very  old  its  back  becomes  quite  white.  Gesner  says, 
that  a  carp  has  been  known  to  live  in  the  palatine  above 
a  hundred  years.  In  i782,~a  gentleman  of  Emanuel 
college,  Cambridge,  published  an  account  of  a  carp  which 
had  inhabited  a  small  artificial  pond  in  the  college  for 
thirty-six  years  ;  and  that,  although  the  fish  had  lost  one 
eye,  yet  it  knew,  and  w<Hild  constantly  swim  up  to  its 
fee«ler.  Carps  are  not  timid,  but  rather  fond  of  society ; 
and,  as  in  the  instance  just  given,  they  are  so  &r  capable 
of  being  educated,  as  to  come  and  be  fed  at  stated  hours 
on  being  whistled  to.  There  are  immense  numbers  of 
this  fish  in  the  stilly  part  of  the  Rhine,  near  Strasburgh ; 
and  vast  quantities  are  sent  annually  to  Paris. 

The  food  of  the  carp  is  animal,  as  well  as  vegetable. 
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long;  almost  equally  broad  throughout ;  the 
head  small,  a  little  elongated;  the  eyes  in  the 
hinder  part  of  the  head ;  the  fin  covering  the 
gills  from  four  to  six  rays:  the  covers  of  the 
gills  closed  below. 


49.  The  Amia  or  Bmito.  The  body  round 
and  slender;  the  head,  forehead,  and  breast, 
without  skin  ;  the  fin  covering  the  gills  with 
twelve  rays ;  two  beards  from  the  nose. 

50.  The  Motjnyrus,     The  body  oblong ;  the 


It  eats  worms  and  aquatic  Insects,  and  is  also  said  to 
swallow  the  mud  at  the  bottom  of  its  abode  for  the  sake 
of  larYA  and  seeds.  Hence  the  flaTour  of  its  flesh  de- 
pends upon  the  nature  of  its  food.  Walton  says,  in  his 
usual  quaint  and  amusing  style,  "  the  tongues  of  carps 
are  noted  to  be  choice  and  costly  meat,  especially  to 
them  that  buy  them;  but  Gesner  says,  carps  have  no 
tongue  lilce  other  fish,  but  a  piece  of  flesh  like  fish,  in 
their  mouth,  like  to  a  tongue,  and  should  be  called  a 
palate ;  but  it  is  certain  it  is  choicely  good,  and  that  the 
carp  is  to  be  reckoned  among  those  leather-mouthed  fish, 
which,  I  told  you,  have  their  teeth  in  their  throat;  and 
for  that  reason  he  is  veiy  seldom  lost  by  breaking  his 
bold,  if  your  hook  be  once  stuck  in  his  chops." 

The  general  length  of  the  carp  is  about  two  feet: 
specimens  have,  however,  been  found  of  four  feet  in  j 
length. 

The  frag  Is  said  to  be  the  mortal  enemy  of  the  carp. 
Walton  says,  that  a  pond,  well  stocked  with  carp  has 
been  known  to  lose  all  its  fish  in  a  single  summer,  in 
consequence  of  the  depredations  of  the  frogs.     He  says 
that  a  "  gentleman  of  tried  honesty"  told  him  that  he 
saw.  In  a  hot  day  in  summer,  a  laige  carp  swim  near 
the  top  of  the  water,  with  a  frog  upon  its  head  ;  and 
that  he  upon  that  occasion  caused  his  pond  to  be  let  dry ; 
and  I  say,  of  seventy  or  eighty  carps,  he  only  found  five 
or  six  In  the  said  pond,  and  those  very  sick  and  lean ; 
and  with  every  one  a  frog,  sticking  so  fast  on  the  head 
of  the  said  carps,  that  the  frog  could  not  be  got  off  with- 
out  extreme  force  or  killing.     And  a  person  of  honour, 
now  living  in  Worcesteshire,  assured  me  he  had  seen  a 
necklace,  or  collar  of  tadpoles,  hang,  like  a  ch^n,  or 
necklace  of  beads,  about  a  pike's  neck,  and  so  killed 
him ;  whether  it  were  for  meat  or  malice,  must  be  to 
me  a  question. 

Gold  and  Silver  Carp,  or  what  are  called  Gold  and 
Stiver  Fiskee, — ^the  Cyprintu  Juratut,  of  Llnmeus— 
were  brought  originally  to  England  from  China  about  the 
year  1691. 

The  former  are  of  an  orange  gold  colour,  with  very 
shining  scales,  and  finely  variegated  with  black  and  dark 
brown.  When  young,  its  colour  is  dark  brown  or  black, 
which  is  afterwards  replaced  b^  the  orange  gold  hue.  It 
is  naturalind  in  this  country,  and  In  other  parts  of 
Europe,  and  breeds  freely  in  warm  and  sheltered  situa- 
tions. Our  supply  is  chiefly  obtained  from  Portugal, 
where  this  fish  abounds.  The  silver  fish  differs  from 
the  former  only  In  colour,  which  is  similar  to  silver 
tissue  ;  it  generally  hss  scarlet  fins,  and  Is  curiously 
marked  in  several  parts  of  the  body.  Both  varieties  are 
also  subject  to  variation  In  the  fins,  which  are  occasion- 
ally double  ;  and  specimens  have  been  seen  with  triple 
tails,  but  such  a  developement  is  generally  at  the  ex- 
pense of  some  other  fin* 

When  I  happen  to  visit  a  family  (says  Gilbert 
White)  where  gold  and  silver  fishes  are  kept  in  a  glass 
bowl,  I  am  always  pleased  with  the  occurrence,  because 
It  ofibrs  me  an  opportunity  of  observing  the  actions  and 
propensities  of  those  beings  with  whom  we  can  be  little 
acquainted  in  their  natural  state.  Not  long  since  I  spent 
a  fortnight  at  the  house  of  a  friend,  where  there  was  such 
a  vhary,  to  which  I  paid  no  small  attention,  taking  every 
occasion  to  remark  what  passed  within  its  narrow  limits. 
It  was  here  that  I  first  observed  the  manner  in  which 
fidies  die.  As  soon  as  the  creature  sickens,  the  head 
sinks  lower  and  lower,  and  it  stands  as  It  were  on  its 
head  ;  till,  getting  weaker,  and  losing  all  poise,  the  tail 
turns  over,  and  at  last  it  floats  on  the  surface  of  the 


water,  with  its  belly  uppermost  The  reason  why  fishes, 
when  dead,  swim  in  Uiat  manner  is  very  obvious  ;  be- 
cause when  the  body  Is  no  longer  balanced  by  the  fins  of 
the  belly,  the  broad  muscular  back  preponderates  by  its 
own  gravity,  and  turns  the  belly  uppermost,  as  lighter, 
from  its  being  a  cavity,  and  because  it  contains  the 
swimming  bladders,  which  contribute  to  render  it  buoy.  _ 

ant* 

Some  that  delight  in  gold  and  silver  fishes  have  adopted 
a  notion  that  they  need  no  aliment.  True  it  is,  that 
they  will  subsist  for  a  long  time  without  any  apparent 
food,  but  what  they  can  collect  from  pure  water,  fre- 
quently changed  ;  yet  they  must  draw  some  support 
from  animalcuhe,  and  other  nourishment  supplied  by  the 
water;  because,  though  they  seem  to  eat  nothing,  yet 
indications  of  their  having  eaten  are  found  in  their  glass 
abodes^  That  they  are  best  pleased  with  such  j^ju 
diet  may  easily  be  confuted  ;  since,  if  you  toss  them 
crumbs  they  will  sei«  them  with  great  readiness,  not  to 
say  greediness  :  however,  bread  should  be  given  spar- 
ingly, lest,  turning  sour.  It  corrupt  the  water.  They 
will  also  feed  on  the  aquatic  plant  called  InniM,  or 
duck's  meat,  and  also  on  small  fry. 

Hawkins,  the  editor  of  Walton,  says  that  fine  gravel 
should  be  strewed  at  the  bottom  of  the  vessel  containing 
the  fish  ;  "  frequently  changing  the  water,  and  feeding 
them  with  bread  and  gentles.  Those  who  can  take  more 
pleasure  In  angling  for,  then  hi  beholding  them,  which 
I  confess  I  could  never  do,  may  catch  them  with  gentles; 
but  though  costly,  they  are  but  coarse  food." 

When  they  want  to  move  a  little  (continues  White) 
they  gently  protrude  themselves  with  their  pinnm  pee- 
toralee;  but  it  is  with  their  strong  muscular  toils  only 
that  they,  and  all  fishes,  shoot  along  with  such  incoo.. 
ceivable   rapidity.      It  has  been  said  that  the  eyes  of 
fishes,  are  immovable:  but  these  apparently  turn  them 
forward  or  backward  in  their  sockets,  as  their  occasions 
I  require.    They  toke  little  notice  of  a  lighted  candle, 
though  applied  close  to  their   heads,  but   flounce    and 
seem  much  frightened  by  a  sudden  stroke  of  the  hand 
against  the  support  whereon  the  bowl  is  hung,  especially 
when  they  have  been  motionless,  and  are  perhaps  asleep. 
As  fishes  have  no  eyelids,  it  is  not  easy  to  discern  when 
they  are  sleeping  or  not,  because  their  eyes  are  always 
open.     Nothing  can  be  more  amusing  than  a  glass  bowl, 
containing  such  fishes :   the  double  refractions  of  the 
glass  and  water  represent  them  when  moving  in  a  shift, 
ing  and  changeable  variety  of  dimensions,  shades,  and 
coloure;  while  the  two  mediums,  assisted  by  the  concavo- 
convex  shape  of  the  vessel,  magnify  and  distort  them 
vastly;  not  to  mention  that  the  introduction  of  another 
element  and  its  inhabitanU  into  our  parloure  engages 
the  fancy  in  a  veiy  agreeable  manner.    Some  people 
exhibit  this  sort  of  fish  in  a  very  fanciful  way;  for  they 
cause  a  glass  bowl  to  be  blown  with  a  large  hollow  space 
within,  that  does  not  communicate  with  it.     In  this 
cavity  they  put  a  bird  occasionally,  so  that  you  may  see 
a  goldfinch  or  a  linnet,  hopping  as  it  were  in  the  midst 
of  the  water,  and  the  fishes  swimming  in  a  circle  round 
it.     The  simple  exhibition  of  the  fishes  is  agreeable  and 
pleasant ;  but  in  so  complicated  a  way,  becomes  whim- 
sical and  unnatural,  and  liable  to  the  ol^ection  due  to  him. 


Qui  variare  caplt  rem  prodlgaliter  unam.  * 

The  r«»cA.— -This,  according  to  Artedi,  Is  a  qpecies 
of  the  carp,  and  is  thick  and  bulky  in  proportion  to  its 

1     axwbo  desires  to  bnpertamonatroutvarlatkm  to  SB  ddcct." 
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bead  elongated  ;  the  fin  covering  the  gills 
with  a  single  ray  ,  the  opening  to  die  gills  is 
linear,  and  has  no  bone  covering  them. 

Such  is  the  system  of  Mr  uouan ;  by  re- 
ducing  to  which  any  fish  that  offers,  we  can 
know  its  rank,  its  affinities,  and  partly  its 
anatomy,  all  which  make  a  considerable  part 
in  its  natural  history.  But  to  show  the  use 
of  this  system  still  more  apparently,  suppose 
I  meet  with  a  fish,  the  name  to  me  unknown, 
of  which  I  desire  to  know  something  more. 
The  way  is  first  to  see  whether  it  be  a  cartil- 
aginous fish,  which  may  be  known  by  its 
wanting  fins  to  open  and  shut  the  gills,  which 
the  cartilaginous  kinds  are  wholly  without 
If  I  find  that  it  has  them,  then  it  is  a  spinous 
fish  ;  and  in  order  to  know  its  kind,  I  examine 
its  fins  whether  they  be  prickly  or  soft ;  I  find 

length.  The  colour  of  the  back  is  dusky ;  the  dorsal 
aiid  ventral  fins  of  the  same  colour ;  the  head,  sides,  and 


belly,  are  of  a  greenish  cast,  most  beautifully  mixed  with 
gold,  which  is  in  its  greatest  splendour  when  the  fish  is 
in  highest  season.  They  love  still  waters,  and  are  rarely 
found  in  rivers;  they  are  very  foolish,  and  easily  caught. 
This  is  one  of  those  fish  that  prefer  foul  and  weedy 
waters  ;  and  its  liaunts  in  rivers  are  chiefly  amongst 
weeds,  and  in  places  well  shaded  with  rushes.  These 
fish  thrive  best  in  standing  waters,  where  they  lie  under 
weeds  near  sluices  and  pond-heads.  They  are  much 
more  numerous  in  pools  and  pits  than  in  rivers  ;  but  those 
taken  in  the  latter  are  far  preferable  for  the  table.  They 
begin  to  spawn  in  June,  and  may  be  found  spawning  in 
some  waters  till  September.  The  best  season  is  from 
that  time  till  the  end  of  May.  These  fish  do  not  often 
exceed  four  or  five  pounds  in  weight.  Mr  Pennant, 
however,  mentions  one  that  weighed  ten  pounds.  Tench 
are  in  great  repute  with  us  as  delicious  and  wholesome 
food  ;  but  in  Guernsey  they  are  considered  bad  fish,  and 
in  contempt  called  shoemaker.  Gesner  even  says,  that 
it  is  insipid  and  unwholesome.  Like  the  barbel,  it  was 
unnoticed  by  early  writers ;  and  Ausonius,  by  whom  it 
was  first  mentioned,  treats  it  with  that  disrespect  which 
evinces  the  capriciousness  of  taste.  These  fish  are 
sometimes  found  in  waters  where  the  mud  is  excessively 
fetid,  and  the  weeds  so  thick  tliat  a  hand.net  can  hardly 
be  thrust  down.  In  these  situations  they  grow  to  a  large 
8126,  and  their  exterior  becomes  completely  tinged  by  the 
nud.  Their  flavour  from  tliis,  if  cooked  immediately 
on  being  taken  out,  is  often  very  unpleasant ;  but  if  they 
«re  transferred  into  clear  water,  they  soon  recover  from 
khe  obnoxious  taint  A  tench  was  taken  at  Thorn ville- 
Royal  in  Yorkshire,  in  1802,  of  such  enormous  size,  and 
■o  shigular  in  its  shape,  as  rather  to  be  accounted  a  iunu 
natnrm  than  a  regular  product.  A  piece  of  %vater  which 
had  been  ordered  to  be  filled  up,  and  into  which  wood 
and  rubbish  tiad  been  thrown  for  some  years,  was  directed 
lo  be  cleared  out.  So  little  water  remained,  and  in  such 
quantity  were  the  weeds  and  mud,  that  it  was  expected 
DO  fish  would  be  found,  except  perhaps  a  few  eels ;  but, 
greatly  to  the  surprise  of  the  persons  employed,  nearly 
two  hundred  brace  of  tench,  and  as  many  perch,  were 
ditfoovered.     After  the  pond  was  supposed  to  be  quite 


them  soft ;  it  is  therefore  to  be  ranked  among 
the  soft-finned  fishes.  I  then  examine  its  ven- 
tral or  belly  fins,  and  finding  that  the  fish  has 
them,  I  look  for  their  situation,  and  find  they 
lie  nearer  to  the  tail  than  the  pectoral  fins. 
By  this  I  find  the  animal  to  be  a  soft-finned 
abdominal  fish.  Then,  to  know  ivhich  of  the 
kinds  of  these  fishes  it  is,  I  examine  its  figure 
and  the  shape  of  its  head  :  J  find  the  body 
rather  oblong  ;  the  head  with  a  small  beak  ; 
the  lower  jaw  like  a  saw  ;  the  fin  covering  the 
gills  with  eight  rays.  This  animal  must, 
therefore,  be  the  herring,  or  one  of  that  family, 
such  as  the  pilchard,  the  sprat,  the  shad,  or 
the  anchovy.  To  give  another  instance :  upon 
examining  the  fins  of  a  fish  to  me  unknown,  I 
find  them  prickly  ;  I  then  look  for  the  situation 
of  the  ventral  fins ;  I  find  them  entirely  want. 

cleared,  an  animal  was  observed  to  be  under  some  roots, 
which  was  conjectured  to  be  an  otter.  The  place  was 
surrounded ;  and  on  making  an  opening,  a  tench  was 
found  of  a  most  singular  form,  having  literally  taken  the 
shape  of  the  hole  in  which  he  had  of  course  been  many 
years  confined.  His  length  was  four  feet  nine  inches, 
his  circumference  two  feet  three  inches,  and  his  weight 
near  twelve  pounds.  The  colour  was  also  singular,  his 
belly  being  tinged  with  vermilion  like  that  of  a  char. 
This  extraordinary  animal,  after  having  been  examined 
by  many  gentlemen,  was  carefully  put  into  a  pond.  At 
first  it  merely  floated,  and  after  a  while  it  swam  gently 
away.  When  Mr  Daniel  produced  his  *'  Rural  Sports  " 
it  was  alive  and  well. 

The  Chub, — ^This  fish,  which  is  called  cheven,  nab, 
or,  botling,  very  much  resembles  the  carp,  but  is  of  a 


.w»  ^s 


longer  form.  The  body  is  oblong,  rather  round,  and  is 
of  an  equal  thickness  in  the  greater  part  of  the  slope ; 
the  scales  are  large ;  the  irides  silvery  ;  the  cheeks  of 
the  same  colour ;  the  head  and  back  of  a  deep  dusky 
green ;  the  sides  silvery,  but  in  the  summer  yellow ;  the 
belly  white  ;  the  pectoral  fins  of  a  pale  yellow ;  the  ven- 
tral and  anal  fins  red ;  and  the  tail  forked,  of  a  brownish 
hue,  but  tinged  with  blue  at  the  end.  It  is  altogether  a 
handsome  fish,  but  in  no  esteem  for  the  table,  being  very 
coarse,  and  when  out  of  season  full  of  small  hairy  bones  : 
the  roe  however  is  very  good  ;  and  this  fish  stewed  as 
t!arp  will,  it  is  said,  deceive  a  connoisseur.  Its  name 
is  derived  from  the  shape  of  the  head,  cop  being  an  old 
English  word  for  head  ;  and  Uie  French  and  Italians 
know  it  by  a  name  synonymous  with  ours.  The  haunts 
of  these  fish  are  rivers  whose  bottoms  are  of  sand  or  clay, 
or  which  are  bounded  by  clayey  banks,  in  deep  boles, 
under  hollow  banks,  shaded  by  trees  or  weeds.  They 
are  also  found  in  the  Esk,  a  river  noted  for  the  crystal- 
line  clearness  of  its  waters,  flowing  over  a  rocky  liottom. 
These  fish  often  float  on  the  surface,  and  are  sometimes 
found  in  deep  waters,  where  the  currents  are  strong.  In 
ponds  fed  by  a  rivulet  they  grow  to  a  large  size.  They 
seldom,  however,  exceed  the  weight  ojf  four  or  five 
pounds,  though  Salvaniis  speaks  of  them  as  increasing 
to  eight  or  nine.  They  deposit  their  spawn  in  April ; 
and  are  in  great  perfection  during  the  months  of  Decem- 
ber and  January. 
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ing  ;  this  then  muBt  be  a  prickly.finned  apodal 
fish.  Of  this  kind  there  are  but  three  :  and 
by  comparing  tlie  fish  with  the  description,  I 
find  it  either  of  the  trichurus  kind,  the  sword- 
fish,  or  the  gilUhead.  Upon  examining  also 
its  internal  structure,  I  shall  find  a  very  great 
similitude  between  my  fish  and  that  placed  at 
the  head  of  the  family. 


CHAP.  II. 

OF   SPINOUS   FISHES   IN   QSNSRAIm 

HAviife  given  a  method  by  which  Spinous 
Fishes  may  be  distinguished  from  each  other, 
the  history  of  each  in  particular  might  natur- 
ally be  expected  to  follow  ;  but  such  a  distinct 
account  of  each  would  be  very  disgusting, 
from  the  unavoidable  uniformity  of  every  des- 
cription.  The  history  of  any  one  of  this  class 
very  much  resembles  that  of  all  the  rest :  they 
breathe  air  and  water  through  the  gills ;  they 
live  by  rapine,  each  devouring  such  animals 
as  its  mouth  is  incapable  of  admitting ;  and 
they  propagate,  not  by  bringing  forth  their 
young  alive,  as  in  the  cetaceous  tribes,  nor 
by  distinct  eggs,  as  in  the  generality  of  the 
cartilaginous  tribes,  but  by  spawn,  or  peas, 
as  they  are  generally  called,  which  they  pro- 
duce by  hundreds  of  thousands.  These  are 
the  leading  marks  that  run  through  their 
whole  history,  and  which  have  so  much 
swelled  books  with  tiresome  repetition. 

It  will  be  sufiicient  therefore  to  draw  this 
numerous  class  into  one  point  of  view,  and 
U)  mark  how  they  difier  from  the  former 
classes ;  and  what  they  possess  peculiarly 
striking,  so  as  to  distinguish  them  from  eacn 
other.  The  first  object  that  presents  itself, 
and  that  by  which  they  differ  from  all  others, 
are  the  bones.  These,  when  examined  but 
slightly,  appear  to  be  entirely  solid;  yet  when 
viewed  more  closely,  every  bone  will  be  found 
hollow,  and  filled  with  a  substance  less  rancid 
and  oily  than  marrow.  These  bones  are  very 
numerous,  and  pointed ;  and,  as  in  quadru- 
peds, are  the  props  or  stays  to  which  the 
muscles  are  fixed  which  move  the  difierent 
parts  of  the  body. 

The  number  of  bones  In  all  spinous  fishes 
of  the  same  kind,  is  always  the  same.  It  is 
a  vulgar  way  of  speaking  to  say,  that  fishes 
are  at  some  seasons  more  bony  than  at  others ; 
but  this  scarcely  requires  contradiction.  It  is 
true  indeed,  that  fish  are  at  some  seasons  much 
fatter  than  at  others :  so  that  the  quantity  of 
the  flesh  being  diminished,  and  that  of  the 
bones  remaining  the  same,  they  appear  to 
increase  in  number,  as  they  actually  bear  a 
greater  proportion. 


All  fish  of  the  same  kind,  as  was  said,  have 
the  same  number  of  bones :  the  skeleton  of  a 
fish,  however  irregularly  the  bones  may  fall 
in  our  way  at  table,  has  its  members  very 
regularly  disposed ;  and  every  bone  has  its 
fixed  place,  with  as  much  precision  as  we 
find  in  the  orders  of  a  regular  fabric.  But 
then  spinous  fish  difier  in  the  number  of  bones 
according  to  the  species:  for  some  have  a 
greater  number  of  fins  by  which  they  move 
ill  the  water.  The  number  in  each  is  always 
in  proportion  to  the  number  and  size  of  these 
fins :  for  every  fish  has  a  regular  apparatus 
of  bones  and  muscles  by  which  the  fins  are 
moved ;  and  all  those  fish,  where  they  are 
numerous  or  large,  must,  of  consequence,  be 
considerably  bony.  Indeed,  in  the  lai^er 
fish,  the  quantity  of  flesh  is  so  much,  and  the 
bones  themselves  are  so  large,  that  they  are 
easily  seen  and  separated  ;  but  in  the  smaller 
kinds  with  many  fins,  the  bones  are  as  numer 
ous  as  in  the  great ;  yet  being  so  very  minute, 
thev  lurk  almost  i»  eveiy  part  of  the  flesh, 
and  are  dangerous  as  well  as  troublesome  to 
be  eaten.  In  a  word,  those  fish  which  are 
large,  fat,  and  have  few  fiiis,.as»  found  to  be 
the  least  bony ;  those  which  are  small,  lean, 
and  have  many  fins,  are  the  most  bony  of  all 
others.  Thus,  for  instance,  a  roach  appears 
more  bony  than  a  carp,  because  it  is  leaner 
and  smaller;  and  it  is  actually  more  bony 
than  an  eel,  because  it  has  a  greater  number 
of  fins. 

As  the  spinous  fish  partake  less  of  the 
quadruped  in  their  formation  than  any  others, 
so  they  can  bear  to  live  out  of  their  own  ele- 
ment a  shorter  time.  In  general,  when  taken 
out  of  the  water  they  testify  their  change  by 
panting  more  violently  and  at  closer  intervals, 
the  thin  air  not  furnishing  their  gills  the  pro- 
per play ;  and  in  a  few  minutes  they  expire. 
Some  indeed  are  more  vivacious  in  air  than 
others ;  the  eel  will  live  several  hours  out  of 
water;  and  the  carp  has  been  known  to  be 
fattened  in  a  damp  cellar.  The  method  is 
by  placing  it  in  a  net  well  wrapped  up  in 
wet  moss,  the  mouth  only  out,  and  then  hung 
up  in  a  vault  The  fish  is  fed  with  white 
bread  and  milk;  and  the  net  now  and  then 
plunged  into  the  water.  The  animal,  thus 
managed,  has  been  known  not  only  to  live 
for  a  fortnight,  but  to  grow  exceedingly  fat, 
and  of  a  superior  flavour.  From  tliis  it  would 
seem  that  the  want  of  a  moisture  in  the  gilis 
is  the  chief  cause  of  the  death  of  these  ani- 
mals ;  and  could  that  be  supplied,  their  lives 
might  be  prolonged  in  the  air,  almost  as  well 
as  in  their  own  element 

Yet  it  is  impossible  to  account  for  the  dif- 
ferent operations  of  the  same  element,  upon 
animals  that,  to  appearance,  have  the  some  con. 
formation.  To  some  fishes,  bred  in  the  sea,  fresh 
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▼ater  is  immediate  destruction  :  on  the  other 
band,  some  fishes,  that  live  in  our  lakes  and 
ponds,  cannot  bear  the  salt  water.  Whence 
this  difference  can  arise,  is  not  easily  to  be 
accounted  for.  The  saline  quality  of  the 
water  cannot  properly  be  given  as  the  cause; 
since  no  fishes  imbibe  any  of  the  sea's  saltness 
with  their  food>  or  in  respiration.  The  flesh 
of  all  fishes  is  equally  fresh,  both  in  the  river, 
and  in  the  saltest  depths  of  the  ocean;  the 
salt  of  the  element  in  which  they  live  no  way 
mixing  with  their  constitution.  Whence 
then  is  it  that  animals  will  live  only  there, 
and  will  quickly  expire  when  carried  into  fresh 
water  ?  It  may  probably  arise  from  the  supe- 
rior weight  of  the  sea-water ;  as  from  the  great 
quantity  of  salt  dissolved  in  its  composition,  it 
is  much  heavier  than  fresh  water,  so  it  is  pro- 
bable it  lies  with  greater  force  upon  the 
organs  of  respiration,  and  gives  them  their 
proper  and  necessary  play ;  on  the  other  hand, 
those  fish  which  are  used  only  to  fresh  water, 
cannot  bear  the  weight  of  the  saline  fluid,  and 
expire,  in  a  manner  suflbcated  in  the  gross- 
ness  of  the  strange  element 

But  though  there  are  some  tribes  that  live 
only  in  the  sea,  and  others  only  in  tresh  water, 
yet  there  are  some  whose  organs  are  equally 
adapted  to  either  element ;  and  that  spend  a 
part  of  (heir  season  in  one,  and  a  part  in  the 
other.     Thus  the  salmon,  the  shad,  the  smelt, 
and  the  flounder,  annually  quit  their  native 
ocean,  and  come  up  our  rivers  to  deposit  their 
spawn.     This  seems  the  most  important  busi- 
ness of  their  lives ;  and  there  is  no  danger 
which  they  will  not  encounter,  even  to  the 
surmounting  precipices,  to  find  a  proper  place 
for   the  deposition  of  their  future  ofiispring. 
The  salmon,  upon  these  occasions,  is  seen  to 
ascend  rivers  five  hundred  miles  from  the  sea; 
and  to  brave  not  only  the  danger  of  various 
enemies,  but  also  to  spring  up  cataracts  as  high 
as  a  house.     As  soon  as  they  come  to  the  bot- 
tom of  the  torrent,  they  seem  disappointed  to 
meet  the  obstruction,  and  swim  some  paces 
back:  they  then  take  a  view  of  the  danger  that 
lies  before  them,  survey  it  motionless  for  some 
minutes,  advance,  and  again  retreat;  till  at 
last  summoning  up  all  their  force,  they  take 
a   leap  from  the  bottom,  their  body  straight, 
and  strongly  in  motion ;  and  thus  most  fre- 
quently  clear  every  obstruction.     It  sometimes 
happens,  however,  that  they  want  strength  to 
niaike  the  leap ;  and  then,  in  our  fisheries,  they 
are  taken  in  their  descent     But  this  is  one 
of  the  smallest  dangers  that  attend  these  ad- 
venturing animals  in  their  progress  :  number, 
less  are  the  methods  of  taking  them ;  as  well 
by  the  hook,  as  by  nets,  baskets,  and  other 
inventions,  which  it  is  not  our  business  here 
to  describe.     Their  capture  makes,  in  several 
colli) tries,  a  great  article  of  commerce;  and 


being  cured  in  several  different  manners,  either 
by  salting,  pickling,  or  drying,  they  are  sent 
to  all  the  markets  of  Europe. 

As  these  mount  up  the  rivers  to  deposit 
their  spawn,  others,  particularly  the  eel,  de- 
scend the  fresh  water  stream,  as  Redi  assures 
us,  to  bring  forth  their  young  in  the  sea. 
About  the  month  of  August,  annually,  these 
animals  take  the  opportunity  of  the  most  oh- 
scure  nights,  and  when  the  rivers  are  flooded 
by  accidental  rains  seek  the  ocean.  When 
they  hate  reached  the  sea,  and  produced  their 
young,  for  they  are  viviparous,  they  again 
ascend  the  stream,  at  different  times,  as  op- 
portunity offers,  or  as  the  season  is  favourable 
or  tempestuous.  Their  passage  begins  usually 
about  the  end  of  January,  and  continues  till 
towards  the  end  of  May,  when  they  are  taken 
in  the  river  Amo  by  millions,  and  so  small 
that  a  thousand  of  them  goes  to  a  pound. 
There  is  nothing  more  certain  than  that  they 
descend  our  own  rivers  after  floods  in  great 
abundance,  and  are  thus  caught  in  nets  to 
very  great  advantage.  They  are  possessed 
also  of  a  power  of  climbing  over  any  obstacle ; 
for,  by  applying  their  glutinous  and  slimy 
bodies  to  the  surface  of  the  object  they 
desire  to  surmount,  they  can  thus  creep  up 
locks,  weirs,  and  every  thing  that  would 
prevent  their  ascending  the  current  of  the 
stream. 

But  the  length  of  the  voyage  performed  by 
these  fishes,  is  short,  if  compared  to  what  is 
annually  undertaken  by  some  tribes,  that  con- 
stantly reside  in  the  ocean.  These  are  known 
to  take  a  course  of  three  or  four  thousand  miles 
in  a  season,  serving  for  prey  to  whales,  sharks, 
and  the  numerous  flocks  of  water.fowl,  that 
regularly  wait  to  intercept  their  progress. 
These  may  be  called  fish  of  passage,  and  bear 
a  strong  analogy  to  birds  of  passage,  both  from 
their  social  disposition,  and  the  immensity  of 
their  numbers.  Of  this  kind  are  the  cod,  the 
haddock,  thewhiting,themackarel,the  tunny, 
the  herring,  and  the  pilchard.  Other  fish  live 
in  our  vicinity,  and  reside  on  our  coasts  all  the 
year  round ;  or  keep  in  the  depths  of  the  ocean, 
and  are  but  seldom  seen  :  but  these,  at  stated 
seasons,  visit  their  accustomed  haunts  with 
regular  certainty,  generally  returning  the 
same  week  in  the  succeeding  year,  and  often 
tlie  same  day. 

The  stated  returns,  and  the  regular  progress 
of  these  fish  of  passage,  is  one  of  the  most  ex- 
traordinaiy  circumstances  in  all  the  history  of 
nature^  What  it  is  that  impels  them  to  such 
distant  voyages  ;  what  directs  their  passage ; 
and  what  supports  them  by  the  way ;  and  what 
sometimes  prompts  them  to  quit,  for  several 
seasons,  one  shore  for  another,  and  then  return 
to  their  accustomed  harbour ;  are  questions  that 
curiosity  may  ask,  but  philosophy  can  hardly 
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resolve.     We  must  dismiss  inquiry,  satisfied 
with  the  certainty  of  the  facts. 

The  cod  seems  to  be  the  foremost  of  this 
wandering  tribe,  and  is  only  found  in  our 
northern  part  of  the  world.  This  animal's 
chief  place  of  resort  is  on  the  banks  of  New- 
foundland, and  the  other  sand-banks  that  lie 
off  Cape  Breton.  That  extensive  flat  seems 
to  bo  no  other  than  the  broad  top  of  a  sea- 
mountain,  extending  for  above  five  hundred 
miles  long,  and  surrounded  with  a  deeper  sea. 
Hither  the  cod  annually  repair  in  numbers 
beyond  the  power  of  calculation,  to  feed,  on  the 
quantity  of  worms  that  are  to  be  found  there 
in  the  sandy  bottom.  Here  they  are  taken  in 
such  quantities,  that  they  supply  all  Europe 
with  a  considerable  share  of  provisiotL  The 
English  have  stages  erected  all  along  the 
shore  for  salting  and  drying  them ;  and  the 
fishermen,  who  take  them  with  the  hook 
and  line,  which  is  their  method,  draw  them 
in  as  fast  as  they  can  throw  out.  This  im- 
mense capture,  however,  makes  but  a  very 
small  diminution  when  compared  to  their 
numbers ;  and  when  their  provision  there  is 
exhausted,  or  the  season  for  propagation  re- 
turns, they  go  off  to  the  polar  seas,  where 
they  deposit  their  roes  in  full  security.  From 
thence  want  of  food  forces  them,  as  soon  as 
the  first  more  southern  seas  are  open,  to  repair 
southward  for  subsistence.  Nor  is  this  fish  an 
unfrequent  visitant  upon  our  own  shores : 
but  the  returns  are  not  so  regular,  nor  does 
the  capture  bear  any  proportion  to  that  at 
Newfoundland. 

The  haddock,  the  whiting,  and  the  mack- 
erel are  thought  by  some  to  be  driven  upon 
our  coasts  rather  by  their  fears  than  their 
appetites  ;  and  it  is  to  the  pursuit  of  the  larger 
fishes  we  owe  their  welcome  visits.  It  is 
much  more  probable,  that  they  come  for  that 
food  which  is  found  in  more  plenty  near  the 
shore  than  farther  out  at  sea.  One  thing  is 
remarkable,  that  their  migrations  seem  to  be 
regularly  conducted.  The  grand  shoal  of 
haddocks  that  comes  periodically  on  the 
Yorkshire  coasts,  appeared  there  in  a  body  on 
the  tenth  of  December,  ]  766  ;  and  exactly  on 
the  same  day  in  the  following  year.  This 
shoal  extended  from  the  shore  near  three 
miles  in  breadth,  and  in  length  for  more  than 
forty.  The  limits  of  a  shoal  are  precisely 
known ;  for  if  the  fishermen  put  down  their 
lines  at  the  distance  of  more  than  three  miles 
from  shore,  they  catch  nothing  but  dog-fish: 
a  proof  that  the  haddock  is  not  there. 

But  of  all  migrating  fish,  the  herring  and 
the  pilchard  take  the  most  adventurous  voy- 
ages. Herrings  are  found  in  the  greatest 
abundance  in  the  highest  northern  latitudes. 
In  those  inaccessible  seas,  that  are  covered 
with  ice  for  a  great  part  of  the  year,  the  her. 


ring  and  pilchard  find  a  quiet  and  sure  retreat 
from  all  their  numerous  enemies ;  thither 
neither  man,  nor  their  still  more  destructive 
enemy,  the  fin-fish,  or  the  cachalot,  dares  to 
pursue  them.  The  quantity  of  insect  food 
which  those  seas  supply,  is  very  great ; 
whence,  in  that  remote  situation,  defended  by 
the  icy  rigour  of  the  climate,  they  live  at  ease, 
and  multiply  beyond  expression.  From  this 
most  desirable  retreat,  Anderson  supposes  they 
would  never  depart,  but  that  their  numbers 
render  it  necessary  for  them  to  migrate ;  and, 
as  with  bees  from  a  hive,  they  are  compelled 
to  seek  for  other  retreats. 

For  this  reason,  the  great  colony  is  seen  to 
set  out  from  the  icy  sea  about  the  middle  of 
winter;  composed  of  numbers,  that  if  all  the 
men  in  the  world  were  to  be  loaded  with  her- 
rings,  they  would  not  carry  the  thousandth 
part  away.  But  they  no  sooner  leave  their 
retreats,  but  millions  of*  enemies  appear  to 
thin  their  squadrons.  The  fin-fish  and  the 
cachalot  swallow  barrels  at  a  yawn ;  the  por- 
poise,  the  grampus,  the  shark ,  and  the  whole 
numerous  tribe  of  dog-fish,  find  them  an  easy 
prey,  and  desist  from  making  war  upon  each 
other  ;  but,  still  more,  the  unnumbered  flocks 
of  sea* fowl,  that  chiefly  inhabit  near  the  pole, 
watch  the  outset  of  their  dangerous  migration, 
and  spread  extensive  ruin. 

In  this  exigence  the  defenceless  emigrants 
find  no  other  safety  but  by  crowding  closer 
together,  and  leaving  to  the  outmost  bands  the 
danger   of  being   first  devoured;   thus,  like 
sheep  when  frighted,  that  always  run  together 
in  a  body,  and  each  finding  some  protection 
in    being  but  one  of  many  that  are  equally 
liable  to  invasion,  they  are  seen  to  separate 
into  shoals,  one  body  of  which  moves  to  the 
west,  and    pours   down  along    the   coasts  of 
America,  as  far  as  South  Carolina,  and  but 
seldom    farther.       In    Chesapeake    Bay,  the 
annual   inundation  of  these  fish  is  so  great, 
that  they  cover  the  shores  in  such  quantities 
as   to  become  a  nuisance.     Those  that  hold 
more   to   the   east,  and  come  down  towards 
Europe,  endeavour  to  save  themselves  from 
their  merciless  pursuers,  by  approaching  the 
first  shore  they  can  find ;  and  that  which  first 
offers  in  their  descent,  is  the  coast  of  Iceland, 
in  the  beginning  of  March.     Upon  their  arri- 
val on  that  coast,  their  phalanx,  which  has 
already  suffered  considerable  diminutions,  is 
nevertheless,  of  amazing  extent,  depth,  and 
closeness,  covering  an  extent  of  shore  as  large 
as  the  island  itself.     The  whole  water  seems 
alive;  and  is  seen  so  black  with  them  to  a 
great  distance,  that  the  number  seems  inex- 
haustible.    There  the  porpoise  and  the  shark 
continue    their   depredations ;   and   the  birds 
devour    what   quantities   they   please.        By 
these  enemies  the  herrinsrs  are  cooped  up  into 
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BO  close  a  body,  that  a  shoyel,  or  any  hollow 
vessel,  put  into  the  water,  takes  them  up 
without  farther  trouble. 

That  body  which  comes  upon  our  coasts, 
begins  to  appear  off  the  Shetland  isles  in 
April.  These  are  the  forerunners  of  the 
grand  shoal  which  descends  in  June ;  while 
its  arrival  is  easily  announced,  by  the  number 
of  its  greedy  attendants,  the  gannet,  the  gull, 
the  shark,  and  the  porpoise.  When  the  main 
body  is  arrived,  its  breadth  and  depth  is  such 
as  to  alter  the  very  appearance  of  the  ocean. 
It  is  divided  into  distinct  columns,  of  five  or 
six  miles  in  length,  and  three  or  four  broad; 
while  the  water  before  them  curls  up,  as 
if  forced  out  of  its  bed.  Sometimes  they 
sink  for  the  space  of  ten  or  fifteen  minutes, 
then  rise  again  to  the  surface;  and,  in  bright 
weather,  reflect  a  variety  of  splendid  colours, 
like  a  field  bespangled  with  purple,  gold,  and 
azure.  The  fishermen  are  ready  prepared  to 
give  them  a  proper  reception ;  and,  by  nets 
made  for  the  occasion,  they  take  sometimes 
above  two  thousand  barrels  at  a  single  draught. 

From  the  Shetland  isles,  another  body  of 
this  great  army,  where  it  divides,  goes  off  to 
the  western  coasts  of  Ireland,  where  they  meet 
with  a  second  necessity  of  dividing.  llie  one 
takes  to  the  Atlantic,  where  it  is  soon  lost  in 
that  extensive  ocean ;  the  other  passes  into  the 
Irish  sea,  and  furnishes  a  very  considerable 
capture  to  the  natives. 

In  this  manner  the  herrings,  expelled  from 
their  native  seas,  seek  those  bays  and  shores 
where  they  can  find  food,  and  the  best  defence 
against  their  unmerciful  pursuers  of  the  deep. 
In  general,  the  most  inhabited  shores  are  the 
places  where  the  larger  animals  of  the  deep 
are  least  fond  of  pursuing ;  and  these  are  chosen 
by  the  herrings  as  an  asylum  from  great  dan- 
gers. Thus,  along  the  coasts  of  Norway,  the 
German  shores,  and  the  northern  shores  of 
France,  these  animals  are  found  punctual  in 
their  visitations.  In  these  different  places 
they  produce  their  young;  which,  when  come 
to  some  degree  of  maturity,  attend  the  general 
motions.  After  the  destruction  of  such  num- 
bers, the  quantity  that  attempts  to  return  is 
but  small ;  and  Anderson  doubts  whether  they 
ever  return. 

Such  is  the  account  given  of  the  migration 
of  these  fishes,  by  one  who,  of  all  others,  was 
best  acquainted  with  their  history;  and  yet 
many  doubts  arise,  in  every  part  of  the  migra- 
tion. The  most  obvious  which  has  been  made 
is,  that  though  such  numbers  perish  in  their 
descent  from  the  north,  yet,  in  comparison  to 
those  that  survive,  the  account  is  trifling :  and 
it  is  supposed,  that  of  those  taken  by  man,  the 
proportion  is  not  one  to  a  million.  Their 
regularly  leaving  the  shore  also  at  a  stated 
time,  would  imply  that  they  are  not  in  these  | 


visits  under  the  impulse  of  necessity.  In  fact, 
there  seems  one  circumstance  that  shows  these 
animals  governed  by  a  choice  with  respect  to 
the  shores  they  pitch  upon ;  and  not  blindly 
drove  from  one  shore  to  another.  What  I 
mean,  is  their  fixing  upon  some  shores  for 
several  seasons,  or,  indeed,  for  several  ages 
together ;  and,  after  having  regularly  visited 
them  every  year,  then  capriciously  forsaking 
them,  never  more  to  return.  The  first  ^reat 
bank  for  herrings  was  along  the  shores  of  Nor- 
way. Before  the  year  1 584,  the  number  of  ships 
from  all  parts  of  Europe  that  resorted  to  that 
shore  exceeded  some  thousands.  The  quantity 
of  herrings  that  were  then  assembled  there 
was  such^  that  a  man  who  should  put  a  spear 
in  the  water,  as  Olaus  Magnus  asserts,  would 
see  it  stand  on  end,  being  prevented  from 
falling.  But  soon  after  that  period,  these 
animals  were  seen  to  desert  the  Norway  shores, 
and  took  up  along  the  German  coast,  where 
the  Hanse- Towns  drove  a  very  great  trade  by 
their  capture  and  sale ;  but,  for  above  a  century, 
the  herrings  have,  in  a  great  measure  forsaken 
them ;  and  their  greatest  colonies  are  seen  in 
the  British  channel,  and  upon  the  Irish  shores 
It  is  not  easy  to  assign  a  cause  for  this  seem- 
ingly capricious  desertion  :  whether  the  num- 
ber of  their  finny  enemies,  increasing  along 
the  northern  coasts,  may  have  terrified  the 
herring  tribe  from  their  former  places  of  re- 
sort ;  or,  whether  the  quantity  of  food  being 
greater  in  the  British  Channel,  may  not  allure 
them  thither;  is  not  easy  to  determine.'  ^^ 

'  The  Herring f  with  the  pilchard,  spnt,  shad,  anchoTy, 
and  white-bait,  belongs  to  the  Clupeas  genus.  It  weighs 
about  Ave  ounces  and  a  half.     The  upper  part  of  the 


'.^^W<»5i>^' 


body  is  blue  or  daric  green,  and  the  lower  parts  of  a  silverj 
white.  Owing  to  the  gill-lids  being  veiy  loose  and 
opening  wide,  the  herring  dies  almost  the  fnstant  it  is 
taken  out  of  the  water;  hence,  perhaps,  the  saying,  *'  as 
dead  as  a  herring/'  In  twenty-four  hours  the  gill-covers 
present  an  extravasated  appearance. 

The  herring  Is  not  found  fei  warn,  regions,  nor  farther 
south  than  the  northern  coasts  of  Prance.  The  meet 
interesting  point  connected  with  its  natural  history  is 
the  annual  movement  which  it  makes.  Pennant,  whose 
zoological  labours  entitle  him  to  much  respect,  about  the 
middle  of  the  last  century  gave  an  account  of  their  per. 
iodical  migration,  which  has  been  implicitly  copied  by 
nearly  every  succeeding  writer,  Goldsmith  among  the 
rest.  In  a  work  on  sulgects  of  marine  natural  history, 
published  quite  recently.  Pennant's  account  is  substan. 
tially  repeated,  and  it  is  stated  in  addition  that  the  dif. 
ferent  columns  of  herrings,  in  the  course  of  their  migra- 
tions, are  led  by  herrings  of  more  than  ordinaiy  size. 
Other  writers  have  stated  that  the  annual  visitations  of  the 
herring  are  adjusted  with  the  most  scrupulous  precision  to 
the  character  of  the  country  along  which  they  pass,  and 
that  wherever  the  soil  Is  meagre  and  the  climate  severe, 
there  they  never  fail  to  resort     This  Is  going  much 
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The  pilchard,  which  is  a  fish  differing  little 
from  the  herring,  makes  the  coast  of  Cornwall 
its  place  of  principal  resort  Their  arrival  on 
that  coast  is  soon   proclaimed  by  their  atten- 

farther  than  Mr  Pennant^  who  notices  the  caprice 
which  the  herrings  exercise  with  regard  to  their  haunts. 
The  promulgation  of  these  and  similar  erroneous  notions 
is  productive  of  mischief  in  various  wajrs.  The  belief 
that  a  particular  part  of  the  coast  was  invariably  haunted 
by  the  herrings,  excited  hopes  of  commercial  prosperity 
from  the  fishery,  and  led  to  the  formation  of  establish- 
ments which  it  was  afterwards  found  necessary  to 
abandon,  owing  to  tlie  laws  which  direct  the  arrivid  of 
the  fish  being  so  completely  fluctuating.  Factitious 
views  of  the  designs  of  Providence  have  been  taken, 
which,  being  founded  on  errori  were  liable  to  be  sud- 
denly  overthrown  ;  whereas,  within  the  bounds  of  ascer. 
tained  facts,  there  are  to  be  found  abundant  manifesta- 
tions of  beneficent  design,  the  evidence  of  which  rests 
upon  a  more  secure  foundation.  The  very  uncertainty 
which  characterizes  the  herrings  in  the  choice  of  their 
haunts  is  attended  with  advantage,  as  it  occasions  atten- 
tion to  be  directed  to  agriculture  and  to  other  means  of 
subsistence  than  that  which  the  ocean  supplies,  and 
thus  the  chances  of  scarcity  are  lessened. 

So  fiur  from  the  arctic  seas  being  the  great  resort  to 
which  the  herrings  retire  for  the  winter  after  having 
deposited  their  spawn,  it  is  nearly  certain  that  they  are 
not  in  the  habit  of  leaving  the  seas  on  the  shores  of 
which  they  periodically  appear.  They  leave  the  shore 
for  the  deep  sea,  and  the  return  of  warm  weather  again 
brings  them  around  the  coasts.  The  herring,  it  may 
also  be  stated,  is  nearly  unicnown  within  the  polar  seas, 
and  has  scarcely  been  observed  by  the  navigators  of 
those  regions  ;  nor  are  they  taken  by  the  Greenlanders. 
A  small  variety  of  the  herring  is  sometimes  found,  and 
is  noticed  by  Sir  John  Franklin.  The  young  are  found 
at  the  mouth  of  the  Thames,  and  on  the  coasts  of  Essex 
and  Kent  during  the  winter.  The  Dutch  at  one  period 
carried  on  the  fishery  in  the  deep  sea  at  all  seasons. 
On  the  western  coast  of  Scotland  the  fishery  has  some, 
times  terminated  before  that  on  the  eastern  coast  has 
commenced.  It  has  sometimes  commenced  earlier  in  a 
southern  part  of  the  coast  than  further  north,  and  on 
the  western  coast  of  the  coun^  Cork  before  any  other 
part  of  the  united  Icingdom.  These  facts  are  all  ad- 
verse to  the  accounts  which  have  been  given  of  a  grand 
movement  in  military  order  from  the  Arctic  seas.  On 
the  east  coast  of  Scotland  the  herrings  often  spawn  at 
a  different  period  from  those  which  resort  to  the  western 
coast,  and  at  the  same  time  their  condition  is  quite  dissi- 
milar.  Mr  Jesse,  In  his  "  G leanings  In  Natural  History," 
states  tliat  the  herrings  of  Cardigan  bay  are  much  supe. 
rior  to  those  taken  at  Swansea.  Dr  John  MaccuUoch 
is  of  opinion  that  this  may  arise  from  their  obtaining  more 
abundant  or  difierent  food.  He  states  that  in  Scotland 
no  migration  takes  place  even  between  the  two  coasts, 
and  that  when  the  herrings  first  appear  on  the  western 
coast  it  is  not  in  shoals ;  and  Instead  of  being  taken  by 
the  net,  they  are  taken  by  the  line.  Sir  Humphry 
Davy  has  remarked  as  follows  in  his  "  Salmonia:" — **  It 
has  always  appeared  to  me,  that  the  two  great  sources 
of  change  of  places  of  animals,  was  the  providing  of 
food  for  themselves,  and  resting-places  and  food  for 
their  young.  The  great  supposed  migrations  of  her- 
rings fron  the  pdes  to  the  temperate  xone,  have  ap. 
peered  to  me  to  be  only  the  approach  of  successive  shoals 
from  deep  to  shallow  water,  for  the  purpose  of  spawn- 
ing." The  presumption,  therefore,  is  that  the  herring  is 
a  permanent  inhabitant  of  our  seas,  and  that  there  are 
different  varieties  of  the  species.  Mr  Yarrell  says  :— 
*'  There  are  three  species  of  herrings  nid  to  visit  the 
Baltic,  and  three  seasons  of  roe  and  spawning.  The 
^tiumling,  or   small  spring  herring,  spawns  when  the 


dants  the  birds  and  the  larger  fishes ;  and  the 
whole  country  prepare  to  take  the  advantage 
of  this  treasure,  providentially  thrown  before 
them.     The  natives  sometimes  enclose  a  baf 

ice  begins  to  melt ;  then  a  large  summer  herring  ;  and 
lastly,  towards  the  middle  of  September,  the  autuma 
herring  makes  its  appearance  and  deposits  its  spawn.'* 
I'he  same  naturmlist  has  discovered  what  he  believes  t<> 
be  a  second  species  of  British  herring :  it  is  found  heavy 
with  roe  at  the  end  of  January,  which  it  does  not  de- 
posit till  the  middle  of  February.  The  flavour  is  milder 
than  that  of  the  common  herring,  but  it  is  net  so  large, 
its  length  being  seven  inches,  and  its  depth  two. 

The  frequent  changes  of  their  haunts  by  herrings  have 
been  a  fruitful  source  of  speculation,  though  this  fact  is 
adverse  to  the  accounts  which  give  to  their  migration  all 
the  regularity  which  would  seem  to  belong  to  so  well 
organised  an  army.     At  one  time  they  frequent  a  parti- 
cular part  of  the  coast  for  several  years,  and  they  afUr. 
wards  suddenly  abandon  it.     The  chuige  is  doubtless 
occasioned  by  circumstances  which  it  is  their  nature  to 
obey.     In  the  time  of  Charles  I.  the  Long  island,  one 
of  the  western  islands  of  Scotland,  was  a  favomite  rssori 
of  the  herring,  and  buildings  were  erected  for  the  pur- 
pose of  establishing  a  fishery,  but  it  was  abandoned  in 
consequence  of  the  fish  ceasing  to  frequent  that  part  of 
the  coast.     Dr  Macculloch,  in  his  work  on  the  "  High- 
lands and   Western  isles  of  Scotland,"  has  introduced 
some  remarks  which  are  too  apt  to  be  omitted  in  this 
place.     '*  As  vulgar  philosophy  (he  says)  is  never  satis- 
fied nnless  it  can  find  a  cauw  for  eveiything,  this  dis- 
appearance  of  the  herring  has  been  attributed  to  the 
manufacture  of  kelp.     But  kelp  was  not  introduced  for 
very  many  years  after  the  herrings  had  left  the  Long 
island,  as  well  as  many  other  coasts  which   they  had 
frequented.      It  is  also  a  popular  belief  that    naval 
engagements,  or  even  the  firing  of  guns,  cause  them  to 
change  their  haunts.     Thus  their  desertion  of  Sweden 
was  attributed  to  the  battle  of  Copenhagen;  and  now, 
when  guns  are  at  peace,  the  steam-boats  are  the  '  sufli. 
cient  reason.'     The  one  reason  is  as  valid  as  the  other. 
It  is  a  chance  if  there  has  been  a  gun  fired  in  the  west- 
em  islands  since  the  days  of  Cronwell,  and  they  have 
shiflcd  their  quarters  within  that  period  many  a  time. 
They  have  long  left  loch  Houm,  and  loch  Torridon, 
where  steam-bMts  never  yet  smoked;   and   since   the 
steam-boat  has  chosen  to  go  to  Inverary,  they  have  also 
thought  fit  to  prefer  loch  Fyne  to  all  the  western  bays. 
But  theories  like  this  have  at  least  the  merit  of  antiquity. 
Long  before  the  days  of  gunpowder,  the  ancient  higfa- 
Unders  thought  that  the  fish  deserted  those  coasts  where 
blood  had  been  shed ;  so  that  the  gun  hypothe'sis  is  only 
an  old  one  revived,  with  the  necessary  modifications." 

Assuming  that  the  herring  approaches  our  shores  from 
the  deep  surrounding  seas,  and  does  not  migrate  from  the 
polar  seas  alone,  there  are  three  difiTerent  circumstances 
which  may  occasion  its  movements  : — I.  For  the  pur- 
pose of  spawning.  S.  In  pursuit  of  food.  3.  To  escape 
from  enemies  which  prey  upon  them. 

The  herring  spawns  towsrds  the  end  of  October  «r  the 
beginning  of  November:  and  for  the  purpose  of  vivlfica- 
tion,  it  is  necessary  that  it  should  be  deposited  in  shallow 
water,  where  it  may  receive  the  heat  of  the  sua.  This 
instinctive  movement  is  felt  in  the  middle  of  July,  and 
they  are  thus  brought  within  the  reach  of  man  when  they 
are  in  the  highest  perfection.  They  are  worthless  as 
food  after  having  deposited  their  spawn,  and  the  fishing 
season  of  course  terminates.  Mr  Yarrell  is  of  opinion, 
from  repeated  examinations,  that  the  herringsile,  or  young 
herrings,  do  not  mature  any  roe  during  their  first  year ; 
and  hence  they  are  not  impelled  to  retire  to  the  deep  sea, 
but  haunt  the  coasts.  The  weight  of  spawn  in  the  her. 
ring  is  480  grains,  and  the  number  of  eggs  between  3000 
and  4000.     This  spawn  has  been  thrown  ashore  in  Ork- 
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of  several  miles  extent  with  their  nets  called 
9tdne9.  To  direct  them  in  Ibeir  operations, 
there  were  some  years  ago  (bat  I  believe  they 

are  discontinued)  several  men  placed  on  emi- 

• 

ney,  found  around  the  isle  of  Man  and  all  along  the 
wtsstem  snores  of  Scotland,  and  in  the  western  loohs. 
A  greater  degree  of  observation  would  most  probably 
prove  that  it  is  deposited  around  the  British  cosists  gen- 
erally, particularly  the  coast  of  Scotland. 

Fishermen  have  remarked  that  the  herring  was  most 
abundant  where  the  medusas,  and  other  marine  animals 
which  give  the  sea  a  luminous  appearance,  were  to  be 
found.  The  movements  of  herrings  are  doubtless  fre- 
quently determined  by  the  time  and  place  where  food  is 
abundant.  If  it  is  not  to  be  found  in  one  spot  it  must 
be  sought  for  in  another ;  and  the  apparent  caprice  which 
they  show  iu  frequenting  places  at  irregular  times  and 
irregular  intervals,  is  determined  by  a  provident  regard 
to  the  abundance  of  food  with  which  those  places  are 
supplied. 

Lastly,  in  endeavouring  to  escape  from  whales,  gram- 
puses, sharks,  and  other  enemies,  the  movements  of  the 
herring  are  the  result  of  necessity ;  and  nothing  seems 
more  unlikely  than  that  they  should,  under  such  circum* 
stances,  dispUy  an  instinctive  attachment  to  particular 
places.  % 

Herrings  enter  the  Frith  of  Forth  about  the  end  of 
December  or  the  beginning  oi  January,  and  remain  two 
or  three  weeks  at  the  mouth  of  the  estuary  before  they 
attempt  to  ascend.  This  delay  seems  grei^ly  to  depend 
on  the  state  of  the  weather,  for  in  some  seasons  when  it 
is  mild  and  fine,  the  herring  has  been  observed  to  swarm 
In  the  Frith  ofi*  Musselburgh  in  the  early  part  of  Janu- 
ary ;  whilst  in  the  rough  and  stormy  seasons  they  do  not 
make  their  appearance  in  that  part  of  the  river  before 
the  middle  of  February,  and  always  disappear  before  the 
end  of  March.  They  seem  to  visit  the  Frith  regularly 
every  winter,  and  a  season  very  seldom  passes  without  a 
few  being  captured  and  sent  to  the  Edinburgh  market. 
Some  years  they  appear  in  much  larger  shoals  than  in 
others,  the  reason  of  which  is  not  accounted  for.  In  the 
year  1816,  pilchards  were  taken  in  the  Frith  of  Forth 
ki  great  alMindance,  when  not  a  dozen  herrings  were 
seen  during  the  whole  winter.  Since  that  time  not  a 
single  pilchard  has  been  known  to  enter  the  estuary. 

In  June,  July,  and  August,  herring  are  taken  off  the 
Dunbar  and  Berwick  coasts  in  considerable  number, 
from  whence  the  Edinburgh  market  is  abundantly  sup- 
plied, when  scarcely  a  single  herring  is  to  be  seen  higher 
in  the  Frith  of  a  siae  worth  the  notice  of  the  fisher- 
men. 

Herrings  are  said  to  deposit  their  spawn  towards  the 
end  of  October,  but  this  spawning  does  not  account  ibr  the 
number  of  small  fry,  two  inches  in  length,  that  are  found 
in  the  Frith  of  Forth  during  the  month  of  July ;  and  the 
young  herrings  that  are  taken  from  six  to  seven  inches 
long  in  the  month  of  February,  mixed  with  fiy  from  two 
to  Uiree  inches  in  length.  When  herrings  are  brought 
to  the  market  in  the  first  two  months  of  the  year,  they 
are  foimd  full  of  spawn,  and  in.  the  middle  of  March 
they  are  observed  to  be  very  lank,  with  not  a  single  ovum 
to  be  seen.  Hence  it  is  not  improbable,  that  the  same 
species  of  herring  might  spawn  twice  in  the  year,  early 
in  the  month  of  March  and  also  towards  the  end  of 
October. 

The  most  common  length  of  a  full-grown  herring  is 
eleven  inches,  and  two  and  a  quarter  deep.  Each  jaw  on 
the  anterior  part  is  furnished  with  six  or  eight  teeth  placed 
in  one  row,  which  are  more  perceptible  on  the  lower  than 
on  the  upper  jaw ;  the  vomer  is  supplied  with  a  double 
row,  about  sixteen  in  number;  on  each  side  Is  anothsr 
row  of  teeth,  which  are  rather  smaller;  the  tongue  is  also 
armed  with  teeth,  arranged  in  three  or  four  rows,  with 
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nerices  near  the  shore,  called  huers,  who,  with 
brooms  in  their  hands,  gave  signals  where  the 
nets  were  to  be  extended,  and  where  the  shoals 
of  fishes  lay  :  this  they  perceived  by  the  colour 


their  points  directed  inwards;  the  under  jaw  is  longest, 
and  is  tipped  with  black  ;  eyes  large  and  silvery,  placed 
nearer  to  the  point  of  the  nose  than  to  the  posterior 
margin  of  the  operculm.  The  first  ray  of  the  dorsal  fin 
in  an  adult  fish  arises  exactly  half  way  between  tiie  point 
of  the  upper  jaw  and  the  base  of  the  middle  caudal  rays  ; 
the  origin  of  the  ventral  fins  is  placed  behind  the  third 
dorsal  ray,  half  way  between  the  point  of  the  lower  jaw, 
and  a  little  beyond  the  end  of  the  middle  caudal  rays. 

The  tail  is  deeply  forked,  the  middle  rays  less  than 
half  the  length  of  the  longest  ray  of  the  same  fin ;  the 
second  ray  of  the  dorsal  fin,  a  little  longer  than  the  base 
of  that  fin ;  the  scales  are  large,  oval,  and  very  decidu. 
ous,  placed  in  fiileen  rows  between  the  dorsal  and  ven. 
tral  flits.  Most  authors  suppose  that  the  belly  of  the 
herring  is  not  serrated  in  any  stage  of  its  growth,  which 
is  said  to  form  a  good  specific  distinction  between  it  and 
the  sprat;  but  it  will  be  found  that  this  is  not  the  case, 
for  a  herring  less  than  six  inches  in  length  is  as  dis- 
tinctly serrated  on  the  belly  with  thirty-six  teeth, 
between  the  ventral  and  anal  fins,  as  a  sprat  of  equal 
sise ;  but  as  the  herring  increases  in  size,  so  the  serra- 
tures  become  obliterated,  and,  by  the  time  the  fish  reaches 
to  the  length  of  eight  inches,  the  belly  will  be  found  to 
be  no  longer  serrated,  but  carinated. 

The  most  prominent  specific  distinction  of  the  herring, 
from  the  sprat,  white-bait,  and  pilchard,  is  in  the  posi- 
tion of  the  dorsal  fin,  which  is  placed  exactly  in  the 
middle  of  the  fish,  half  way  between  the  point  of  the 
upper  jaw,  and  the  end  of  the  longest  caudal  ray. 

Dr  Knox  considers  the  food  of  the  herring,  while 
inhabiting  the  depths  of  the  ocean,  to  consist  principally 
of  minute  entomostracous  animals;  but  it  Is  certainly 
less  choice  (adds  Mr  Yarrell)  in  its  selection  when  near 
the  shore.  Dr  Neill  found  five  young  herrings  in  the 
stomach  of  a  large  female  herring;  he  has  also  known 
them  to  be  taken  by  the  fishermen  on  their  lines,  the 
hooks  of  which  were  baited  with  limpets.  The  young 
of  the  white-bait  and  small  shrimps  are  often  found  in 
the  stomach  of  herrings  when  they  are  not  in  roe  ;  but 
when  they  are  about  to  spawn,  their  stomachs  (as  is  ob- 
served in  most  other  fishes  at  that  period,)  appear  as  if 
empty  and  destitute  of  any  perceptilde  food.  On  the 
authority  of  Dr  Fleming  the  fry  have  even  been  caught 
with  a  troat-fly. 

On  the  coasts  of  the  West  Highlands,  lierrings  for 
many  years  past  have  been  taken  with  the  rod,  the  hook 
dressed  with  a  white  feather  (generally  from  some  of  the 
gulls.)  Near  Oban,  and  upon  the  shores  of  Mull  and 
Jura,  twelve  dozen  are  sometimes  taken  by  a  single  boat 
during  the  evening. 

Jbfodls  of  taking  and  cttring  HTtingt. — ^The  herring, 
fishery  is  only  carried  on  during  the  spawning  season, 
when  the  fish  are  in  the  highest  perfection.  The  Yar- 
mouth herring-fishery  commences  about  the  middle  of 
September,  but  the  season  varies  at  different  parts  of 
the  coast.  On  the  coast  of  Sutherland  the  early  her- 
ring-fishery commences  in  June  ;  the  late  fishery  about 
the  middle  of  July,  and  continues  until  September. 
On  the  coast  of  Cromarty  large  shoals  appear  as  early 
as  the  month  of  May.  The  great  object  is  to  obtain  a 
supply  for  the  purpose  of  curing,  although,  in  the  early 
part  of  the  season,  large  numbers  of  fresh  herrings  are 
brought  to  the  London  market  from  Yarmouth;  and 
the  cQOsampiion  at  Norwich  and  other  places,  which 
are  not  at  a  great  distance  from  the  coast,  is  also  con- 
siderable. The  fish  are  sometimes  so  rich  in  the  early 
part  of  the  season  as  to  be  unfit  for  curing,  and  on  this 
arrount  they  are  brought  into  the  market  for  immediate 
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of  the  water,  which  assumed  a  tincture  from 
the  shoals  beneath.  By  these  means,  they 
sometimes  take  twelve  or  fifteen  hundred  bar- 
rels  of  pilchards  at  a  draught ;  and  they  place 

consumption.  The  spawning  season  being  oirer  b^  the 
end  of  October  or  the  beginning  of  November,  the  fish- 
ing terminates,  as  the  herrings  are  then  in  a  poor  and 
exhausted  condition. 

The  description  of  Tessel  fitted  out  for  the  herring- 
fishery  on  the  eastern  and  western  coasts  of  Scotland 
is  called  a  "  buss/'  of  from  fifty  to  eighty  tons  burden, 
cutter- built.  They  ply  from  loch  to  loch  in  pursuit 
of  the  herrings,  and  come  to  anchor  in  the  nearest 
harbour  when  the  fish  appear.  A  man  or  two  is  left 
on  board  the  buss  to  take  charge  of  her,  and  the  rest 
go  out  in  the  boats,  each  manned  with  four  hands,  for 
the  purpose  of  setting  the  nets.  Each  boat  has  two 
trains  of  nets,  230  or  240  yards  long,  and  from  eleven 
to  twelve  yards  deep.  In  deep  water  both  trains  are 
tied  together  by  the  back-rope,  one  end  to  windward 
and  the  other  to  leeward.  The  boats  are  fastened  at 
each  end  and  allowed  to  drive  to  leeward  witli  the  nets. 
Every  half-hour,  or  ofiener,  the  men  endeavour  to 
asceitain  if  there  are  any  herrings  in  the  net.  This 
they  do  by  following  along  the  line  of  the  back-rope, 
and  here  and  there  raising  a  piece  of  netting.  By  this 
means  they  not  only  find  when  they  are  upon  good 
fishing-ground,  but  learn  whether  the  herrings  swim 
high  or  low,  and  they  raise  or  sink  the  nets  accordingly, 
by  shortening  or  lengthening  the  buoys  by  which  the 
nets  are  kept  up.  Sometimes  they  traverse  ten  or 
twenty  miles  in  a  night,  setting  their  nets  ten  or  twelve 
times  In  different  places.  The  fishing  is  never  carried 
on  but  in  the  night,  and  the  darkest  nights,  accompanied 
by  a  slight  breeze,  are  the  most  propitio«is.  In  the 
morning,  at  daylight,  the  fishermen  take  their  cargo  to 
their  respective  busses.  When  the  herrings  are  in 
great  numbers,  their  labours  are  comparatively  light. 
I'he  nets  are  set  in  the  evening,  a  small  anchor 
Is  fixed  to  each  end  of  the  train,  and  they  are  not  hauled 
or  raised  until  morning.  In  this  case  the  trains  are 
not  joined  together,  but  are  set  separately,  and  near  the 
buss,  on  board  of  which  the  men  sleep.  The  crews  of 
the  busses  are  engaged  by  the  mouth,  and  a  great  pro- 
portion of  them  are  landsmen,  pursuing  other  labours 
when  the  fishing  season  is  over.  Each  man  receives, 
in  addition  to  his  wages,  a  certain  quantity  of  herrings, 
when  the  season  Is  a  good  one,  and  a  smaller  proportion 
when  it  is  unfavourable. 

The  Dutch  Herring  Fithery, — Mr  William  Chambers, 
in  his  Recollections  of  a  Continental  Tour,  gives  ati  in- 
teresting description  of  the  Dutch  herring  fishery. 
"The  Dutch  greatly  excel,"  he  says,  **  in  the  art  of  curing 
tierriugs.  The  herring  in  a  salted  state  Is  the  animal 
delicacy  of  Hdland,  and  enjoys  a  veiy  difTereut  estima- 
tion from  that  of  the  common  salt  herring  in  Britain. 
Yet  the  fish  of  both  countries  are  the  same,  being  caught 
In  the  same  fishing-grounds  ;  and  there  is  no  reason  why 
our  herrings  should  be  in  any  respect  inferior  in  quality 
and  mercantile  value.  There  are  about  eighty  vessels 
employed  In  the  Dutch  herring  fisheiy,  nearly  all  of 
which  belong  to  Vlaardingen  and  Maas-sluis,  two  ports 
on  the  Maas,  situated  between  Rotterdam  and  the  sea. 
The  fishing  is  conducted  on  an  organized  plan.  All  the 
vessels  set  sail  on  a  fixed  day,  namely,  the  15lh  of  June, 
which  is  held  as  a  day  of  rejoicing  and  merriment.  They 
are  accompanied  by  a  vessel  of  war,  which  carries  a 
chaplain  for  the  fleet  ;  and  to  this  vessel,  at  the  beat  of 
drum,  the  fishermen  proceed  on  Sundays  for  public 
worship.  The  fishing-grounds  are  towards  the  northern 
coasts  of  Scotland ;  but  agreeably  to  a  law  of  old  standing, 
no  vessel  is  expected  to  approach  within  three  leagues  of 
the  shore.     The  first  day  that  nets  are  allowed  to  be 


them  in  heaps  on  the  shore. — It  often  hap. 
pens  that  the  quantity  caught  exceeds  the 
salt  or  the  utensils  for  curing  them ;  and  they 
then  are  carried  off  to  serve  for  the  purposes 

hauled  is  the  84th  of  June,  when  the  fishing  at  once  com- 
mences in  all  its  vigour.  The  whole  process  of  curing 
is  conducted  on  shipboard.  Immediately  on  being 
caught,  the  herrings  are  bled,  gutted,  cleaned,  salted, 
and  barrelled.  The  bleeding  is  effected  by  cutting  them 
across  the  back  of  the  neck,  and  then  hanging  them  up 
for  a  few  seconds  by  the  tail.  By  being  thus  relieved 
of  the  blood,  the  fish  retain  a  certain  sweetness  of  flavour 
or  delicacy  of  flesh  which  unbled  herrings  cannot  possibly 
possess.  The  rapidity  of  the  process  of  curing  must 
likewise  aid  in  preserving  the  native  delicacy  of  the  ani- 
mal,  for  the  herring  is  salted  and  in  the  barrel  in  a  very 
few  minutes  after  it  has  been  swimming  in  the  water. 
The  superiority  of  the  Dutch  herrings,  I  was  assured,  is 
solely  ascribable  to  this  mode  of  curing,  though  it  is  not 
unlikely  that  something  is  also  owing  to  the  nature  of 
the  salt  employed,  as  I  have  somewhere  seen  it  men- 
tioned that  the  salt  in  use,  in  reference  to  other  processes 
of  curing  in  Holland,  is  of  a  less  bitter  quality  than 
that  which  is  commonly  employed  in  this  country.  The 
first  herrings  caught  and  cured,  to  the  extent  of  two  or 
tlu^e  barrels,  are  instantly  dispatched  by  a  fast-sailing 
vessel  fur  Holland,  where  their  arrival  is  anxiously  ex- 
pected. On  landing  at  Maas^uis,  one  barrel,  decorated 
with  flowers  and  with  flags  flying.  Is  dispatched  to  the 
Hague  as  an  ofTering  to  his  majesty,  who  on  this  occasion 
presents  the  fortunate  fishers  witli  1000  guilders.  The 
other  barrels  are  sold  by  public  auction,  and  generally 
fetch  from  900  to  1100  guilders.  These  precious  barrels 
are  then  subdivided  among  tlie  dealers,  who  retail  them 
at  a  high  price.  A  single  herring  of  this  first  importa- 
tion brings  one  and  a  half  to  two  guilders — that  is,  half 
a  crown  to  three  shillings  and  fourpence  each.  So  highly 
are  they  esteemed,  that  a  single  herring  is  considered 
a  handsome  present ;  and  it  is  a  custom  to  make  such 
gifts  to  friends  and  acquaintances  on  this  auspicious  oc- 
casion. Livery  servants  may  be  seen  passing  through 
the  streets  with  a  plate,  on  which  lie  one  or  two  herrbigs, 
covered  with  a  fine  white  cloth  and  a  neat  card  of  pre- 
sentation. When  a  second  importation  takes  place,  the 
price  falls  perhaps  to  a  guilder,  to  half  a  guilder,  to  five- 
pence,  and,  fiiutlly,  to  a  penny  each.  The  period  of  my 
visit  was  shortly  after  the  early  importations  of  the  her- 
rings from  the  Dutch  fleet,  and  I  observed  some  shops 
still  decorated  with  the  gaudy  crowns  of  flowers  with 
which  their  exterior  had  been  invested  a  few  weeks  be- 
fore. Both  in  Holland  and  in  the  countries  up  the 
Rhine,  I  had  an  opportunity  of  seeing  these  delicious 
Dutch  herrings  brought  to  table.  Two  or  three  of  them 
form  a  dish  at  dinner,  and  are  partaken  of  as  an  entre. 
met,  or  something  tasteful  between  the  courses.  I  ob- 
served that  some  persons  at  the  table-d'hOtes  began  their 
meals  by  taking  a  small  piece  of  them.  They  are  always 
brought  to  the  table  raw,  and  cut  across,  as  if  crimped. 
At  Rotterdam,  on  asking  for  one  boiled,  I  shocked  the 
feelings  of  our  domestic  attendant,  who  expressed  no 
small  degree  of  surprise  at  so  singular  a  proposition." 

The  Pilchard,  {Ciupea  pilchardtu,)  is  a  species  of  the 
herring- tribe,  and    difiers  from   the  common  herring^ 


chiefly,  in  being  rather  shorter  In  the  head,  and  thicker 
in  the  body,  and  in  having  its  dorsal  or  back-fin,  some- 
what forwarder:  but  it  may  be  more  readily  distinguished 
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of  manure.  This  fishery  employs  not  only 
great  numbers  of  men  at  sea,  training  them 
to  naval  affairs,  but  also  numbers  of  women 
and  children  at  land,  in  salting  and  curing 

bjr  its  scales,  which  are  nearly  half  as  large  again  as  those 
of  a  herring  of  the  same  size.  It  is  found,  during  the 
months  of  August  and  September,  in  great  shoals,  or 
sekooU,  as  they  are  called  by  the  fishermen,  on  the  south- 
west coast  of  Engfoad,  and  afibrd  employment,  for  a 
time,  to  a  great  number  of  boats  and  men,  belonging  to 
the  fishing-towns  of  Cornwall.  This  fish  is  also  met  with 
off  the  French  coast,  and  other  parts  of  Europe,  but  its 
chief  place  of  resort  appears  to  be  the  coasts  of  Cornwall 
and  DoTon.  The  pilchard  is  rarely  met  with  in  the 
London  maricets,  but  there  is  a  fish,  found  sparingly 
among  the  sprats,  which  has  obtained  its  name,  which 
in  reality,  is  merely  a  small,  and  we  belieye,  undescribed 
species  of  herring.  The  value  of  this  fishery  was  well 
known  as  long  back  as  the  reign  of  Elizabeth,  when  an 
act  of  parliament,  containing  the  following  clause,  was 
passed  : — '*  No  stnmger  should  transport  beyond  seas, 
any  pilcherd  or  other  fish  in  cask,  vnlesse  hee  did  bring 
into  the  realme  for  every  sixe  tuones,  two  hundred  of 
clap  boon)  fit  to  make  cask,  and  so  rateably,  vpon  payne 
of  forfeiting  the  sud  pilcherd  or  fish."  The  reason  the 
Mtranger  waa  obliged  to  bring  in  a  certain  quantity  of 
wood,  appears  to  have  arisen  from  the  circumstance  of 
Cornwall  being  neariy  without  timber  of  any  kind. 

Thert  are  several  signs  by  which  the  presence  of  a 
shoal  of  pilchards  may  be  known  ;  the  luminous  appear. 
ance  of  the  sea  at  night,  the  number  of  birds  of  prey  which 
accompany  it,  and,  when  seen  from  a  moderate  distance, 
the  appearance  of  the  water,  which  seems  for  miles 
around  to  be,  as  it  were,  boiling  or  bubbling. 

When  the  annual  visit  of  the  pilchards  is  expected,  to 
prevent  their  passing  unnoticed,  men  are  continually 
OQ  the  alert,  watching  from  all  the  elevated  spots  on  the 
coast,  from  which  stations  they  are  also  able  by  signs  to 
direct  the  operations  of  their  friends  at  sea,  so  that  they 
may  be  enabled  to  enclose  as  many  of  the  fish  as  possible. 
The  largest  net  which  is  employed  is  called  a  Man,  and 
is  upwanis  of  sixty  fathoms  (three  hundred  and  sixtyfeet,) 
in  length,  and  thirty-six  feet  in  depth ;  the  lower  part  of 
this  net  is  kept  down  by  means  of  leaden  weights,  while 
the  upper  floats  en  the  surface,  being  rigged  out  with  a 
number  of  corks ;  if  one  of  these  nets  is  found  to  be  in- 
sufficient for  the  purpose  of  surrounding  the  shoal,  a 
second,  or  even  a  third,  is  attached  to  it.  The  «nm  now 
forms  a  kind  of  wall,  within  which  the  fish  are  enclosed, 
and  the  object  of  the  fishermen  is  to  bring  this  net  as 
near  as  possible  to  the  shore,  so  that  at  low  water,  the 
fish  shall  have  all  means  of  escape  cut  off,  except  by 
overleaping  the  net.  As  soon  as  the  tide  is  out,  a  net 
called  a  trmtk-Mei,  which  differs  from  the  »ean  in  being 
smaller,  and  without  leads,  is  cast  among  the  pilchards, 
and,  cords  being  attached  to  its  four  comers,  it  is  hauled 
on  shore,  along  with  as  many  fish  as  it  may  happen  to 
contain ;  and  this  is  repeated  until  the  whole  of  them 
are  taken  or  have  made  their  escape. 

While  these  means  are  employed  for  the  capture  of  the 
larger  quantity,  other  boats  are  engaged  in  taking  the 
scattered  parts  of  the  shoal  by  means  ci  driving-nets. 
The  boats  and  nets  of  the  teanert  being  very  expensive, 
are  generally  provided  by  some  capitalist  or  company  of 
proprietors,  and  the  men  during  the  season  are  paid  a 
■mall  weekly  sum,  and  also  a  certain  portion  of  the  cap- 
tured fish.  As  soon  as  they  are  brought  on  shore,  they 
are  carried  off  in  baskets  to  the  curing-house,  where  they 
are  carefully  laid  in  rows  one  above  the  other,  with  d- 
temate  layers  of  salt,  till  a  pile  of  considerable  height  is 
formed.  They  are  said  now  to  be  in  Bulk,  and  are  al- 
lowed to  remain  in  this  state  from  a  fortnight  to  five 
weeks.    During  this  time  a  quantity  of  brine  ftnd  oil 


the  fish  ;  in  making  boats,  nets,  ropes,  and 
casks,  for  the  purposes  of  taking  or  fitting  them 
for  sale.  The  poor  are  fed  with  the  superfluity 
of  the  capture  ;  the  land  is  manured  with  the 

has  drained  from  them,  which  runs  off  through  gutters 
in  the  floor  and  is  carefully  collected;  they  are  next 
thrown  into  a  large  wooden  trough  which  contains  a  false 
bottom,  formed  of  battens  or  long  strips  of  wood,  and  are 
freed  from  the  salt  and  impurities  that  are  attached  to 
them;  they  are  now  very  carefully  and  neatly  packed  in 
hogsheads,  arranged  in  circles,  one  within  the  other,  the 
heads  all  pointing  inwards. 

As  soon  as  the  hogshead  is  full,  a  circular  board  is 
placed  on  the  top  of  the  fish,  and  they  are  pressed  very 
closely  U^ether  by  the  application  of  heavy  weights,  the 
weights  being  large  blocks  of  granite.  This  pressure  re- 
duces the  bulk  of  the  fish  by  nearly  one  third,  and  the 
hogshead  has  to  be  filled  up  three  times  before  it  is  con. 
sidered  well  packed.  A  quantity  of  pore  oil  runs  ofi^ 
during  this  part  of  the  process,  throu^  a  small  hdo  in 
the  bottom  of  the  cask.  It  is  calculated,  that  a  hogshead 
of  pilchards  which  weigh  about  four  hundred  weight  and 
a  quarter,  will  yield  m>m  three  to  four  gallons  of  oil, 
worth  about  £17  a  tun,  or  rather  better  than  \t.  id,  a 
gallon. 

The  oil  is  used  in  the  manufacture  of  cart-grease,  and 
for  many  other  purposes  to  which  the  more  common  kind 
of  whale-oil,  called  train-oil,  is  applied.  Attempts  have 
been  made  to  purify  this  oil,  so  as  to  render  it  serriceable 
to  the  currier,  but  hitherto  without  success,  on  account 
of  the  quantity  of  salt  and  glutinous  matter  which  it 
contains.  The  pilchards,  when  thus  packed,  are  exported 
chiefly  to  the  West  Indies,  for  the  use  of  the  slave-popu- 
lation, and  to  different  parts  of  the  Mediterranean  and 
are  likewise  salted  and  dried  in  great  quantities  for 
winter-provision,  by  the  poorer  classes  in  Cornwall  and 
Devon. 

The  myriads  of  fish  that  a  shoal  of  pilchards  contains, 
are  almost  beyond  the  power  of  calculation ;  some  of  the 
shoals  will  form  almost  solid  nutsses,  covering  a  surface 
frequently  of  six  square  miles,  and  extending  in  depth 
upwards  of  one  hundred  feet.  In  successful  times,  as 
many  as  from  five  to  seven  hundred  hogsheads  have  been 
taken  from  one  shoal.  The  annual  value  of  the  fish  that 
are  exported  is  from  fifty  to  sixty  thousand  pounds. 

The  appearance  of  a  shoal  of  pilchards  on  a  dark  night, 
when  enclosed  by  the  nets,  is  splendid  beyond  descrip. 
tion :  struggling  and  leaping  in  every  direction,  to  escape 
from  their  confinement,  or  to  avoid  the  attacks  of  their 
numerous  enemies  (particularly  the  dog-fish,)  who  are 
imprisoned' along  with  their  victims,  they  appear  like  so 
many  flakes  of  flre»  and  the  sea  itself  seems  like  a  lake 
of  liquid  flame. 

Tlie  pilchard  fisheries,  according  to  eridence  laid  be- 
fore a  committee  of  the  house  of  commons,  appear,  of 
late  years,  to  have  decreased  considerably.  Several  causes 
have  tended  to  produce  this  state  of  the  fishery;  among 
others,  the  removal  of  a  bounty  of  8#.  6d.  a  hogshead, 
which  had  been  paid  to  the  exporten  till  within  these  five 
or  six  years,  and  the  increase  of  duty  at  present  is  as 
much  as  16#.  2d.  a  hogshead,,  imposed  by  the  govern- 
ment at  Naples,  to  which  place  large  quantities  were 
exported. 

The  fishery  is  also  ii^'ured  by  the  illegal  practice  of 
employing  drift  and  other  nets  too  near  the  shore, 
by  which  means  the  shoals  are  dispersed  as  they  q>- 
proach.  It  is  likely,  however,  that  the  statute  of  the 
1 4th  of  Charles  IT.  will  soon  be  more  strictly  enforced. 
This  Act  imposes  a  fine  upon  all  persons  who  "  shall 
in  any  year,  from  the  first  of  June  till  the  last  day  of 
November,  presume  to  take  ffsh  in  the  high  sea,  or  in 
any  bay,,  port,  creek,  or  coast,,  of  or  belonging  to 
Cornwall  and  Devon,  with  any  drift-net,  trammel,  or 
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offals ;  the  merchant  finds  the  gain  of  com- 
mission,  and  honest  commerce  ;  the  fisherman  a 
comfortable  subsistence  from  his  toil  **  Ships,'' 
says  Dr  Borlase,  '*  are  often  freighted  hither 

stream  net  or  oets,  or  any  other  nets  of  that  sort  or 
kind,  unless  it  be  at  the  distance  of  one  league  and  a  haif 
at  least  from  the  respective  shores.*' 

The  number  of  boats  at  present  engaged  in  this 
fishery  is  about  1000,  giving  employment  to  3500  mea 
at  sea,  and  upwards  of  5000  men,  women,  and  childreo, 
on  shore. 

The  fFhUe-hail  {Clupea  alba,)  which  is  found  so 
plentifully  in  the  Thames,  and  is  so  well  known  in  the 


neighbourhood  of  London,  as  a  delicate  and  well-flavoured 
fish,  was  supposed  by  naturalists  to  be  the  young  of  tlie 
sliad,  until  Mr  Yarrell,  iu  the  Magasine  of  Natural  His- 
tory, proved  it  to  be  a  distinct  species.  In  many  respects 
it  diilers  materially  from  all  the  other  British  species  of 
Clupea,  not  only  in  specific  characters,  but  also  in  its 
habits,  and  Is  one  as  distinctly  marked  as  any  of  its  con- 
geners. Prom  the  beginning  of  April  to  the  end  of 
September,  this  fish,  according  to  Mr  Yarrell,  may  be 
caught  iu  the  Thames  as  high  up  as  Woolwich  or  Biack- 
wall,  every  flood  tide,  in  considerable  quantity;  while 
during  the  first  three  months  of  this  period,  neither  spe- 
c'ies  of  the  genus  Clupea  of  any  age  or  size,  except 
occasionally  a  young  sprat,  can  be  found.  About  the 
end  of  March,  or  early  in  April,  white-bait  begin  to 
make  their  appearance  in  the  Thames,  and  remain  till 
the  end  of  September,  when  they  are  no  longer  to  be 
found  in  the  river.  In  the  months  of  June,  July, 
and  August,  provided  the  weather  be  fine,  immense 
quantities  are  consumed  by  visitors  to  Greenwich  and 
Blackwall,  where  epicures  of  all  orders  assemble  for  a 
white-bait  feast.  The  fishery  for  these  fish  is  continued 
in  the  Thames  frequently  so  late  as  September,  and 
specimens  of  young  fish  of  the  year,  from  four  to  five 
inches  long,  are  then  not  uncommon,  but  mixed,  even 
at  this  late  period  of  the  season,  with  othere  of  veiy 
small  size,  as  if  the  roe  had  continued  to  be  deposited 
throughout  the  summer. 

The  white-bait  (says  Dr  Parnell,  in  a  communication 
in  the  first  volume  of  the  Magazine  of  Zoology  and 
Botany,  to  which  we  are  indebted  for  the  present  ac- 
count) is  not,  as  it  was  formerly  considered  to  be,  pe- 
culiar to  the  Thames,  as  I  have  found  it  to  inhabit  the 
Frith  of  Forth  in  considerable  numbers  during  the  sum- 
mer months.  From  the  beginning  of  July  to  the  end  of 
September  they  are  found  in  gi*eat  abundauce  in  the 
neighbourhood  of  Queensferry,  and  opposite  Hopetoun 
House,  whei-e  I  captured  on  one  dip  of  a  small  net,  of 
about  a  foot  and  a  lialf  square,  between  two  and  three 
hundred  fish,  the  greater  part  of  which  were  white-bait 
of  small  size,  not  more  than  two  inches  in  length:  the 
remainder  were  sprats,  young  hening,  and  fry  of  other 
fish.  In  their  habits  they  appear  to  be  similar  to  the 
young  of  the  herring,  always  keeping  in  shoals,  and 
occasionally  swimming  near  the  surface  of  the  water, 
where  they  often  fall  a  prey  to  aquatic  birds. 

I  have  no  doubt  (continues  Dr  Paniell)  that  the  white- 
bait  will  be  found  to  exist  in  the  Frith  of  Forth*  through- 
out the  whole  of  the  year  in  considerable  quantity,  and 
that  the  fishermen  would  find  it  a  new  source  of  income, 
equal  or  superior  to  the  spirting  fisheiy,  did  they  use 

*  Tito  white-bait  has  alio  been  obaerved  bv  Dr  Panell  in 
abaadance  in  the  Solway  Frith.      '""^^'^  oy  wf  i  anieu  m 


with  salt,  and  into  foreign  countries  with  the 
fish,  carrying  off  at  the  same  time  a  part  of 
our  tin.  The  usual  produce  of  the  number 
of  hogsheads  exported  for  ten  years,  from  1747 

the  mode  of  fishing  for  white-bait  that  Is  practised  in  the 
Thames.  But  in  consequence  of  the  large  extent 
of  the  estuary,  and  of  no  means  being  used  exclusively 
for  the  capture  of  these  fish,  we  oati  form  but  a  ^iaiut 
idea  of  the  number  that  may  there  exist. 

The  white-bait  net  which  is  used  in  the  Thames  is 
not  large;  the  mouth  of  it  measures  only  ^iMNit  three 
feet  across,  but  the  meah  of  the  hoes,  or  bag-end  of  the 
net,  is  very  small.  A  boat  is  moored  in  the  tide^way, 
where  the  water  is  from  twenty  to  thirty  feet  deep;  and 
the  net  with  its  wooden  frame  is  fixed  to  the  side  of  the 
boat.  TJie  tail  of  the  hose,  swimming  loose,  is  from 
time  to  time  brought  into  the  boat,  the  end  untied,  and 
its  contents  shaken  out.  The  wooden  frame  forming 
the  mouth  of  the  net  does  not  dip  more  than  fiour  feet 
below  the  surface  of  the  water. 

The  largest  specimen  of  Clupea  alba  that  I  have  met 
with,  taken  from  the  Frith  of  Forth,  measures  five 
inches  In  length.  The  upper  part  of  the  back,  from  the 
nape  to  the  tail,  is  of  a  pale  graenisli  ash-celour,  the 
sides,  gill  covers,  pectoral,  vetSral,  and  anal  fins,  of  a 
beautiful  pure  white ;  the  doi^sal  and  caudal  fins  straw 
colour,  minutely  spotted  with  dark  brown.  The  head 
on  the  summit  in  young  specimens  is  marked  with  a 
Uiige  brown  spot,  which  is  divided  anteriorly  by  a  white 
line.  £ach  orbit  on  the  superior  maiigin  is  tinged  with 
black,  as  well  as  the  posterior  inferior  margin,  but  In  a 
less  degree.  The  shape  of  the  body  resembles  that  of 
the  young  herring,  but  it  is  more  compressed  and  of  a 
deeper  form. 

The  first  ray  of  the  dorsal  fin  commences  exactly 
midway  between  the  point  of  the  upper  jaw  and  the  end 
of  the  middle  caudal  ray;  the  ventral  fins  are  placed 
behind  the  third  ray  of  tlie  dorsal;  the  tail  is  deeply 
forked,  the  middle  ray  being  not  quite  half  the  length  of 
the  longest  ray  of  the  same  fin. 

The  head,  in  a  specimen  five  inches  long,  is  not 
quite  one-fourth  the  length  of  tho  whole  fish.  In  a  fish 
four  inches  long,  the  hei^  is  exactly  one-fooith  the  entire 
length.  In  one  two  inches  long,  the  head  measures  more 
than  one-fourth  the  whole  length.  Each  jaw  on  the 
anterior  part  is  furnished  with  a  few  small  slender  teeth, 
about  six  in  number,  placed  in  one  row ;  which  are 
more  perceptible  on  Uie  lower  than  on  the  upper  jaw ; 
on  the  roof  of  the  mouth  as  well  as  on  the  tongue,  are 
placed  three  or  more  rows  of  teeth,  which  can  be  easily 
felt  by  the  assistance  of  the  point  of  a  needle.  Id  this 
respect  my  observations  difler  from  those  of  Mr  Yarrell, 
who  says,  the  tongue  of  the  white-bait  has  an  elevated 
central  ridge  without  teeth ;  but  it  is  probable  that  that 
author  did  not  examine  a  dried  specimen,  for  until  in 
that  state,  it  is  almost  impossible  to  perceive  the  te^i, 
in  consequence  of  their  extreme  minuteness.  This  is 
a  most  important  character,  and  at  once  removes  it  from 
the  shad,  which  has  the  tongue  and  roof  of  the  mouth 
destitute  of  teeth. 

The  white-bait,  four  Inches  long,  difi*ers  from  the 
herring,  sprat,  and  pilchard  of  the  same  length,  in  the 
following  characters  : 

The  herring  has  the  dorsal  fin  half-way  between  the 
point  of  the  upper  jaw  and  end  of  the  long  caudal  rays ; 
with  the  head  nearly  one-fifth  the  entire  length.  The 
white-bait  has  the  dorsal  fin  much  nearer  the  tip  of  the 
tail,  than  to  the  point  of  tlie  upper  jaw,  with  the  head 
one-fourth  the  length  of  the  whole  fish ;  the  body  is  more 
compressed,  of  a  much  lighter  colour,  and  the  belly  much 
rougher  under  the  pectorals,  than  is  observed  in  the 
herring. 

The  sprat  has  the  origin  of  the  ventral  fins  situated 
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to  1756  inclusive,  amounted  to  nearly  thirty 
thousand  hogsheads  each  year ;  every  hogs- 
bead  has  amounted,  upon  an  average,  to  the 
price  of  one  pound  thirteen  shillings  and 
threepence.  Thus  the  money  paid  for  pilchards 
exported,  has  annually  amounted  to  near  fifty 
thousand  pounds.^ 

Whence  these  infinite  numbers  are  derived, 
still  remains  obscure  ;  but  it  will  increase  our 
wonder  to  be  told,  that  so  small  a  fish  as  the 
stickleback,  which  is  seldom  above  two  inches 
long,  and  diat  one  would  think  could  easily 
fina  support  in  any  water,  is  yet  obliged  to 
colonise,  and  leave  its  native  fens  in  search  of 
new  habitations.  Once  every  seventh  or  eighth 
year,  amazing  shoals  of  these  appear  in  the 
river  Welland,  near  Spalding,  and  come  up 
the  stream,  forming  one  great  column.  There 
are  supposed  to  be  multitudes  collected  in  some 
of  the  fens,  till  overcharged  with  numbers, 
they  are  periodically  obliged  to  migrate.  An 
idea  may  be  had  of  their  numbers,  when  we 
are  informed,  that  a  man,  employed  by  a 
farmer  to  take  them,  for  the  purpose  of  man- 
uring  his  grounds,  has  got,  for  a  considerable 
time,  four  shillings  a  day  by  selling  them  at 
a  halfpenny  a  bushel ! 

Thus  we  see  the  amazing  propagation  of 

Anterior  to  a  Tertlcal  line  dropped  from  the  first  dorsal 
ray,  with  forty-eight  Tertebne ;  the  white-bait  has  fifty.six 
▼ertebrsB,  with  the  origin  of  the  ventral  fins  placed  behind 
the  third  ray  of  the  dorsal.  In  the  pilchard  the  dorsal 
fin  is  placed  exactly  in  the  centre  of  gravity,  so  that 
when  the  fith  it  held  up  by  the  anterior  rays,  the  body 
preserves  an  equilibrium,  whereas  if  the  white*bait, 
herring,  or  sprat,  be  taken  up  by  the  same  part,  the  head 
will  be  observed  to  dip  considerably. 

The  stomach  of  the  white-bait  I  have  fSound  frequently 
filled  with  minute  Crustacea. 

Sprai  or  Owvit  Bmriitg,  (amp€a  spraUtu,)  This  little 
fish,  although  well  known  to  every  one  by  the  name  of  Sprat 
or  Garvie  herring,  is  not  admitted  by  all  to  be  a  distinct 
species,  being  considered  as  the  young  of  the  pilchard  or 
the  herring.  This  mistake  is  not  to  be  wondered  at, 
since  authors  either  omit  the  most  important  characters, 
or  place  reliance  on  characters  which  do  not  exist. 

Sprats  are  found  in  the  Frith  of  Forth,  throughout  the 
whole  of  the  year,  and,  like  many  small  animals,  appear 
to  be  veiy  susceptible  of  cold.  During  the  warm  sum- 
mer months,  they  are  seen  sporting  about  in  large  shoals, 
in  every  part  of  the  Frith,  occupying  a  considerable  ex- 
tent of  water,  and  causing  a  rip|>la  on  the  surface  with 
tlieir  fins,  while  they  become  the  principal  food  of  many 
marine  birds,  which  assail  them  in  the  water,  or  prey  on 
them  from  above.  As  the  cold  weather  advances,  these 
little  fish  are  no  longer  seen  in  the  lower  part  <tf  the 
ealuary,  but  are  found  to  ascend  the  Frith  to  a  consider- 
able distance,  and  to  select  that  part  of  the  river  where 
tlie  fresh  and  salt  wators  mingle  together ;  for  it  is  a  well 
known  law  in  chemistry,  that  when  two  fluids  oi  difTer. 
ent  densities  come  In  contact,  the  tomperature  of  the 
mixture  is  elevated  for  a  time  in  proportion  to  the  dif. 
ference  in  density  of  the  two  fluids.  Owing  to  mutual 
penetration  and  condensation,  such  a  mixtore  is  con- 
stantly  taking  place  in  the  rivers  that  run  into  the  sea, 
and  the  tomperature  of  the  mixed  water  is  accordingly 
elevated.  In  the  jrear  1890^  the  sprat  was  remarkably 
abundant  all  over  the  British  coast,  but  more  particularly 


fishes  along  our  own  coasts  and  rivers  ;  but 
their  numbers  bear  no  proportion  to  the  vast 

Quantities  found  among  the  islands  of  the  Jn- 
ian  ocean.  The  inhabitants  of  these  coun- 
tries are  not  under  the  necessity  even  of  pro. 
viding  instruments  for  fishing :  it  is  but  going 
down  to  the  shore,  and  there  the  fish  are  found 
in  great  numbers  in  the  plashes  that  still  con- 
tinue  to  have  water  in  them.  In  some  of  these 
places  the  Quantity  is  so  great  that  they  are 
left  in  shoals  on  those  swamps,  dried  up  by 
the  sun,  and  their  putrefaction  contributes  to 
render  the  country  unhealthful. 

This  power  of  increasing  in  these  animals, 
exceeds  our  ideas,  as  it  would  in  a  very  short 
time  outstrip  all  calculation.  A  sinele  herring, 
if  suffered  to  multiply  unmolested  and  undi- 
minished for  twenty  years,  would  show  a  pro- 
geny greater  in  bulk  than  ten  such  globes  as 
that  we  live  upon.  But  happily  the  balance 
of  Nature  is  exactly  preserved ;  and  their  con- 
sumption is  equal  to  their  fecundity.  For  this 
reason  we  are  to  consider  the  porpoise,  the 
shark,  or  the  cod-fish,  not  in  the  light  of  plun- 
derers  and  rivals,  but  of  benefactors  to  man- 
kind. Without  their  assistance,  the  sea  would 
soon  become  overcharged  with  the  burden  of 
its  own  productions  ;  and  that  element,  which 

on  the  coasts  of  Kent  and  Essex,  where  they  were  taken 
in  immense  quantity,  so  that  they  were  sold  at  sixpence 
a  bushel  as  manure  for  the  land. 

The  sprat  Is  generally  ccmsidered  as  a  delicious  avell- 
ilavottred  and  wholesome  fish,  and  is  eaten  hi  consider- 
able quantity  in  this  country,  both  in  the  fresh  and  salted 
conditions,  but  is  very  seldom  brought  to  the  Edinburgh 
market.  They  spawn  eai'Jy  in  the  month  of  March,  and 
feed  on  small  cnistaceous  animals. 

The  most  common  site  of  a  sprat  is  from  four  to  five 
inches  In  length,  but  it  Is  observed  occasionally  to  exceed 
six  inches  and  a  half,  when  it  is  named  in  the  neigh- 
bourhood of  Alloa  the  King  of  Garvies. 

The  colour  of  the  back  is  a  deep  glossy  blue,  the  sides, 
belly,  and  gill-covers  of  a  pure  silvery  whito,  passing 
into  green  and  blue  reflections,  when  viewed  in  difierent 
lights;  the  dorsal  and  eatidal  fins  dusky,  minutoly  spotted 
with  black  ;  the  pectoral  and  ventral  fins  whito,  slightly 
tinged  with  orange.  On  the  crown  of  the  head  is  a  dark 
spot  placed  between  the  eyes,  which  is  very  perceptibly 
seen  when  young,  but  as  the  fish  increases  in  sixe  the 
spot  gradually  becomes  obliteratod.  The  eye  is  large,  the 
diameter  being  not  less  than  one-fourth  of  the  whole 
head ;  the  upper  and  lower  margins  are  tinged  with 
black.  Each  operculum  has  a  slight  notch  placed  on 
its  upper  and  posterior  edge.  The  teeth  in  the  jaws  are 
small,  slender,  and  few  in  number;  they  are  situated  on 
the  most  anterior  parts,  and  are  more  obvious  on  the 
lower  than  on  the  upper  jaw;  the  tongue  as  well  as  the 
roof  of  the  mouth  is  also  armed  with  fine  teeth,  their 
pointo  being  slightly  bent  inwards.  The  under  jaw  is 
the  longest.  The  belly  is  strongly  serrated  as  far  as 
the  anal  aperture.  The  convexity  of  the  dorsal  and  ab. 
dominal  lines  is  much  greater  than  is  observed  either  In 
the  white»bait  or  the  herring. 

The  sprat  difiers  from  the  herring,  white-bait,  pilchard, 
and  shad,  in  two  most  striking  characters;  in  having  only 
forty-eight  vertebne,  and  in  having  the  origin  of  the 
ventral  fins  placed  before  a  vertical  line  dropped  from 
the  commencement  of  the  first  dorsal  ray. 
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at  present  distributes  health  and  plenty  to  the 
shore,  would  but  load  it  with  putrefaction. 

In  the  propagation  of  all  fish,  some  degree 
of  warmth  seems  absolutely  necessary,  not 
only  to  their  preservation,  but  to  the  advance- 
ment of  their  posterity.  Their  spawn  is  al- 
ways deposited  in  those  places  where  the  sun 
beams  may  reach  them,  either  at  the  bottom 
of  shallow  shores,  or  floating  on  the  surface  in 
deeper  waters.  A  small  degree  of  heat  answers 
all  the  purposes  of  incubation,  and  the  animal 
issues  from  the  egg  in  its  state  of  perfect  for- 
mation, never  to  undergo  any  succeeding 
change. 

Yet,  still  I  have  some  doubts  whether  most 
fish  come  from  the  egg  completely  formed. 
We  know  that  in  all  the  frog  tribe,  and  many 
of  the  lizard  kind,  they  are  produced  from  the 
egg  in  an  imperfect  form.  The  tadpole,  or 
young  frog,  with  its  enormous  head  and  slen- 
der tail,  are  well  known;  a  species  of  the  lizard 
also,  which  is  excluded  from  the  shell  without 
le^s,  only  acquires  them  by  degrees,  and  not 
till  after  some  time  does  it  put  off  its  serpent 
form.  It  is  probable  that  some  kinds  of  fish 
in  like  manner  suffer  a  chance  ;  and  though 
it  be  too  inconsiderable  to  strike  the  fisherman 
or  the  inattentive  spectator,  yet  it  makes  a 
very  material  difference  to  the  naturalist,  and 
would,  perhaps,  disarrange  his  most  favourite 
systems.  A  slight  alteration  in  the  fins  or 
bones  that  cover  the  gills  would  overturn  the 
whole  fabric  of  the  most  applauded  ichthyolo- 
gist; and  yet,  as  I  observed,  it  is  most  proba- 
ble that  these  minute  alterations  often  take 
place. 

As  a  proof  of  this,  during  the  month  of 
July,  there  appear  near  Greenwich,  innumer- 
able shoals  of  small  fishes,  which  are  known 
to  the  Londoners  by  the  name  of  White  bait 
It  is  universally  agreed  that  they  are  the 
young  of  some  fish ;  they  are  never  seen  but 
at  this  time  of  the  year,  and  never  found  to 
have  any  roe,  a  circumstance  that  proves  their 
not  being  come  to  maturity.  The  quantity  is 
amazing ;  and  the  fish  that  produces  them  in 
such  numbers  must  be  in  plenty,  though  it  is 
not  yet  known  what  that  fish  is,  as  they  cor- 
respond with  no  other  species  whatever.  They 
roost  resemble  the  smelt  in  form  ;  and  yet  they 
want  a  fin,  which  that  animal  is  never  without 
They  cannot  be  the  bleak,  as  they  are  never 
(bund  in  other  rivers  where  the  bleak  breed 
in  great  abundance.  It  is  most  probable, 
therefore,  that  they  are  the  young  of  some 
animal  not  yet  come  to  their  perfect  form,  and 
therefore  reducible  to  no  present  system « 

The  time  that  spinous  fishes  continue  in  the 
pea  is  in  proportion  to  the  size  of  the  kind.  It 
is  a  rule  that  chiefly  holds  through  nature, 
that  the  larger  the  animals  are,  the  longer 
they  continue  before  exclusion.     This  I  say 


holds  generally  through  all  nature,  though  it 
is  not  easy  to  assign  a  cause  for  so  well  known 
a  truth.  It  may  probably  be,  that  as  all  large 
bodies  take  a  longer  time  to  g^w  hot  than 
small  ones,  so  the  larger  the  egg,  the  longer 
influence  of  vital  warmth  it  requires  to  reach 
through  all  its  recesses,  and  to  unfold  the 
dormant  springs  that  wait  to  be  put  into 
motion. 

The  maimer  in  which  the  eggs  of  fishes  are 
impregnated  is  wholly  unknown.  All  that 
obviously  offers  is,  that  in  ponds  the  sexes  are 
often  seen  together  among  the  long  grass  at 
the  edge  of  the  water;  that  there  they  seem  to 
struggle;  and  that  during  this  time  they  are 
in  a  state  of  suffering;  they  grow  thin  ;  they 
lose  their  appetite,  and  their  flesh  becomes 
flabby ;  the  scales  of  some  grow  rough,  and 
they  Jose  their  lustre^  On  the  contrary,  when 
the  time  of  coupling  is  over,  their  appetite 
returns ;  they  re-assume  their  natural  agility, 
and  their  scales  become  brilliant  and  beau* 
tifuL 

Although  the  usual  way  with  spinous  fishes 
is  to  produce  by  spawn ;  yet  there  are  some, 
such  as  the  eel  and  the  blenny,  that  are  knowr 
to  bring  forth  their  young  alive.  Bowlker, 
who  has  written  a  treatise  upon  fishing,  seems 
to  determine  the  question  relative  to  the  vivi- 
parous production  of  eels,  upon  the  authority 
of  one  or  two  credible  witnesses.  An  eel, 
opened  in  the  presence  of  several  persons  of 
credit,  was  found  to  have  an  infinite  number 
of  little  creatures,  closely  wrapped  up  together 
in  a  lump,  about  the  size  of  a  nutmeg,  which 
being  put  into  a  basin  of  water,  soon  separated, 
and  swam  about :  yet  still,  whether  these  may 
not  have  been  worms  generated  in  the  animal's 
body,  remains  a  doubt ;  for  there  are  scarcely 
any  fishes  that  are  not  infested  with  worms  in 
that  manner.^ 

With  respect  to  the  growth  of  fishes,  it  is 
observed,  that  among  carps,  particularly  the 
first  year,  they  grow  to  about  the  size  of  the 
leaf  of  a  willow-tree  ;  at  two  years,  they  are 
about  four  inches  long.  They  grow  but  one 
inch  more  the  third  season,  which  is  five  inches. 
Those  of  four  years  old  are  about  six  inches ; 
and  seven  after  the  fifth.  From  that  to  eight 
years  old  they  are  found  to  be  large  in  pro- 
portion to  the  goodness  of  the  pond,  from  eight 
to  twelve  inches.  With  regard  to  sea-fish, 
the  fishermen  assure  us,  that  a  fish  must  be 
six  years  old  before  it  is  fit  to  be  served  up  to 
table.  They  instance  it  in  the  growth  of  a 
mackarel.  They  assure  us  that  those  of  a 
year  old  are  as  large  as  one's  finger ;  that  those 
of  two  years,  are  about  twice  that  length ;  at 
three  and  four  years,  they  are  that  small  kind 
of  mackarel  that  have  neither  milts  nor  roes  ; 


*  The  eel,  it  is  known,  it  TiTiparouiL 
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and  between  five  and  six,  they  are  those  full- 
grown  fish  that  are  served  up  to  our  tables. 
In  the  same  manner,  with  regard  to  flat  fishes, 
they  tell  us,  that  the  turbot  and  barbel  at  one 
year  are  about  the  size  of  a  crown-piece ;  the 
second  year,  as  large -as  the  palm  of  one's 
hand ;  and  at  the  fifth  and  sixth  year,  they  are 
large  enough  to  be  served  up  to  table.  Thus 
it  appears,  that  fish  are  a  considerable  time 
in  coming  to  their  full  growth,  and  that  they 
are  a  long  time  destroyed  before  it  comes  to 
their  turn  to  be  destroyers.' 

All  fish  live  upon  each  other  in  some  state 
of  their  existence.       Those  with  the  largest 
mouthfl  attack  and  devour  the   larger  kinds  ; 
those  whose  mouths  are  less,  lie  in  wait  for 
the  smaller  fry ;  and  even  these  chiefly  subsist 
upon  spawn.  Of  those  which  live  in  the  ocean, 
of  the  spinous  kinds,  the  dorado  is  the  most 
voracious.     This  is  chiefly  found  in  the  tro- 
pical climates ;  and  is  at  once  the  most  active 
and  the  most  beautiful  of   the  finny  region. 
It  is  about  six  feet  long ;  the  back  all  over 
enamelled  with  spots  of  a  bluish  green  and 
silver ;   the   tail   and  fins  of  a  gold  colour ; 
and  all  have  a  brilliancy  of  tint,  that  nothing 
but  nature's  pencil  can  attain  to;  the  eyes  are 
placed  on  each  side  of  the  head,  large  and  beau- 
tiful, surrounded  with  circles  of  shining  gold. 
In  the  seas  where  they  are  found,  these,  fish  are 
ttlwaya  in  motion,  and  play  round  ships  in  full 
sail  with  ease  and  security :  for  ever  either 
pursuing  or  pursued,  they  are  seen  continu- 
ally in  a  state  of  warfare;  either  defending 
themselves  against  the  shark,  or  darting  after 
the  smaller  fishes.     Of  all  others,  the  Flying, 
fish  most  abounds  in  these  seas ;  and  as  it  is 
a    small   animal,  seldom  growing  above  the 
size  of  a  herring,  it  is  chiefly  sought  by  the 
dorado.     Nature   has  furnished  each  respec- 
tively with  the  powers  of  pursuit  and  evasion. 
The  dorado  being  above  six  feet  long,  yet  not 
thicker  than  a  salmon,  and  furnished  with  a 
full  compliment  of  fins,  cuts  its  way  through 
the    water  with   amazing   rapidity :   on   the 
other  hand,  the  flying-fish  is  furnished  with 
two  pair  of  fins  longer  than  the   body,  and 
these  also  moved  by  a  stronger  set  of  muscles 
than  any  other.    This  equality  of  power  seems 
to  furnish  one  of  the  most  entertaining  spec- 
tacles those  seas  can  exhibit.     The  efforts  to 
seize  on  the  one  side,  and  the  arts  of  escaping 
on    the   other,  are    perfectly  amusing.     The 
dorado  is   seen,  upon   this  occasion,  darting 
after  its  prey,  which  will  not  leave  the  water, 
while  it  has  the  advantage  of  swimming,  in 
the    beginning  of  the   chase.     But,    like   a 
bunted  hare,  being  tired  at  last,  it  then  has 
recourse   to   another  expedient  for  safety  by 

>  Traite  des  Peches,  par  Monsieur  Duhamel.    Sect. 
8.  p.  100. 


flight.  The  long  fins,  which  began  to  grow 
useless  in  the  water,  are  now  exerted  in  a  dif- 
ferent manner,  and  different  direction,  to  that 
in  which  they  were  employed  in  swimming : 
by  this  means,  the  timid  little  animal  rises 
from  the  water,  and  flutters  over  its  surface 
for  two  or  three  hundred  yards,  till  the  mus- 
cles employed  in  moving  the  wings  are  en- 
feebled by  that  particular  manner  of  exertion. 
By  this  time,  however,  they  have  acquired  a 
fresh  power  of  renewing  their  efforia  in  the 
water,  and  the  animal  is  capable  of  proceed, 
ing  with  some  velocity  by  swimming:  still, 
however,  the  active  enemy  keeps  it  in  view, 
and  drives  it  again  from  the  deep;  till,  at 
length,  the  poor  little  creature  is  seen  to  dart 
to  shorter  distances,  to  flutter  with  greater 
efibrt,  and  to  drop  down  at  last  into  the  mouth 
of  its  fierce  pursuer.  But  not  the  dorado  alone, 
all  animated  nature  seems  combined  against 
this  little  fish,  which  seems  possessed  of  double 
powers,  only  to  be  subject  to  greater  dangers. 
For  though  it  should  escape  from  its  enemies 
of  the  deep,  yet  the  tropic  bird  and  the  alba- 
tross are  for  ever  upon  the  wing  to  seize  it 
Thus  pursued  in  either  element,  it  sometimes 
seeks  refuge  from  a  new  enemy;  and  it  is 
not  un frequent  for  whole  shoals  of  them  to  fall 
on  shipboard,  where  they  furnish  man  with 
an  object  of  useless  curiosity. 

The  warfare  in  fresh  water  is  not  carried 
on  with  such  destructive  activity  ;  nor  are  the 
inhabitants  of  that  element  so  numerous.  It 
would  seem  that  there  is  something  more 
favourable  to  the  fecundity  of  fishes  in  the 
ocean  than  in  an  element  less  impregnated 
with  salt.  It  has  been  the  opinion  of  some 
philosophers  that  all  fish  are  natives  of  that 
great  reservoir ;  and  that  only  colonies  have 
been  sent  up  rivers,  either  through  accident, 
or  the  necessity  of  procuring  subsistence. 
They  have  been  led  to  this  opinion  by  the 
superior  fecundity  of  sea-fish,  which  breed 
twenty  to  one ;  as  well  as  by  their  superiority 
in  strength  and  size,  over  those  of  the  same 
kind  found  in  lakes  and  rivers.  This  is  a 
matter  too  remotely  speculative  to  be  worth 
pursuing ;  but  certain  it  is  that,  in  fresh  water, 
fishes  seem  to  abate  much  of  their  courage  and 
rapacity  ;  pursue  each  other  with  less  violence, 
and  seem  to  be  less  powerfully  actuated  by 
all  their  appetites.  The  greediness  with 
which  sea-fish  devour  the  bait  is  prodigious, 
if  compared  with  the  manner  they  take  it  in 
fresh  water.  The  lines  of  such  fishermen  as 
go  otf  to  sea  are  coarse,  thick,  and  clumsy, 
compared  to  what  are  used  by  those  who  fish 
at  land.  Their  baits  are  seldom  more  than 
a  piece  of  a  fish,  or  the  flesh  of  some  quadruped, 
stuck  on  the  hook  in  a  bungling  manner ;  and 
scarcely  any  art  is  employed  to  conceal  the 
deception.    But  it  is  otherwise  in  fresh  water; 
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the  lines  most  often  bo  drawn  to  a  hair-like 
fineness ;  they  must  be  tinctured  of  the  pecu- 
liar colour  of  the  stream  ;  the  bait  must  be 
formed  with  the  nicest  art,  and  even,  if  pos- 
sible, to  exceed  the  perfection  of  nature:  yet 
still  the  fishes  approach  it  with  diffidence,  and 
often  swim  round  it  with  disdain.  The  cod, 
on  the  banks  of  Newfoundland,  the  instant 
the  hook,  which  is  only  baited  with  (he  guts 
of  the  animal  last  taken,  is  dropped  into  the 
water,  darts  to  it  at  once,  and  the  fishermen 
have  but  to  pull  up  as  fast  as  they  throw 
down.  But  it  is  otherwise  witii  those  who 
fish  in  fresh  waters,  they  must  wait  whole 
hours  in  fruitless  expectation ;  and  M«  patience 
ofafiaherman  is  proverbial  among  us.' 

'  Fiah  utualfy  taken  hy  angtera  in  Ortat  Britain, — ^The 
BarUlf  to  called  from  its  four  barbs,  two  of  whlcJi  are 
at  the  comers  of  its  mouth,  and  the  others  at  the  end  of 
its  snout,  is  a  heavy,  dull  fish,  and  gives  very  Inferior 


sport  to  the  angler,  In  proportion  to  his  sIm  and  strength. 
They  begin  to  shed  their  spawn  about  the  middle  of 
April,  and  come  in  season  about  a  month  or  six  weeks 
after.  In  their  usual  haunts,  among  weeds,  &o.»  they 
are  fond  of  rooting  with  their  nose  like  the  pig.  In  sum- 
mer, they  frequent  the  most  powerful  and  rapid  cuirents, 
and  settle  among  logs  of  wood,  piles,  and  weeds,  where 
they  remain  for  along  time  apparently  immovable;  dur- 
ing the  winter  time,  they  return  to  deep  bottoms.  The 
most  killing  baits  for  the  barbel  are  the  spawn  of  trout, 
salmon,  or  indeed  of  any  other  fish,  especially  if  it  be 
fresh,  respecting  which,  the  barbel  is  very  cunning;  the 
pasto  that  imitates  it  must,  therefore,  be  well  made, 
and  of  fresh  flavour.  It  is  also  an  advisable  plan  to  bait 
,the  water  over  night,  by  spawn  or  a  quantity  of  cut 
worms.  The  barbel  will  also  bite  well  at  the  cobworm, 
gentles,  and  cheese,  soaked  in  honey.  The  rod  and 
line,  with  which  you  fish  for  barbel,  must  both  be  ex- 
tremely long,  with  a  running  plummet  attached  to  the 
latter,  as  they  swim  V9ry  close  to  the  bottom.  By  a 
gentle  inclination  of  the  rod,  you  may  easily  ascertain 
when  there  is  a  bite;  immediately  upon  which  the  fish 
should  l>e  struck,  and  seldom  escapes,  unless  he  break 
the  lino. 

The  Bitak,  or  Blay,  is  a  common  river  fish,  so  called 
from  its  bleak  or  white  appearance,  that  spawns  in  March ; 
and  Is  fond  of  many  of  the  baits  for  trout.  It  is  usually 
raught  with  a  smsil  artificial  fly  of  a  brown  colour;  and 
the  hook  should  be  suited  in  size  to  the  fly*  The  bleak 
seldom  exceeds  six  inches  In  length ;  its  flesh  is  highly 
valued  by  epicures,  and  beads  are  made  of  its  scales. 

Bream  (see  it  figured  at  page  297)  shed  their  spawn 
about  midsummer,  and  although  they  are  occasionally 
met  with  In  slow  running  rivers,  are  reckoned  a  pond 
fish,  where  they  will  thrive  in  the  greatest  perfection ; 
and  have  been  known  to  weigh  from  eight  to  ten  lbs.  In 
fbbing  for  them,  the  angler  should  be  very  silenl,  and 
toke  all  possible  care  to  keep  concealed  from  the  fish, 
v^hlch  are  angled  for  near  the  bottom.  His  tackle  also 
must  be  strong.  This  fish,  according  to  Dr  Shaw,  is  a 
native  of  many  parts  of  Europe,  Inhabiting  the  still  lakes 
and  rivers,  and  sometimes  found  even  In  the  Caspian 
sea. 


This  comparative  neglect  of  food,  which  is 
found  in  all  the  tribes  of  fresh-water  fishes, 
renders  them  less  turbulent  and  less  destruc- 
tive among  each  other.     Of  all  these  the  pike 

Buli  head,  or  MiUer'a  thumb,  is  a  small  ugly  fish, 
which  hides  itself  in  brooks  and  rivers  under  a  gravelly 
bottom.  They  spawn  In  April,  and  their  average  length 
is  from  four  to  five  inches.  When  their  gill  fins  are  cut 
9ff  they  servo  as  good  baite  for  pike  and  trout,  and,  like 
the  cray  fish,  when  belied,  their  flesh  turns  red. 

Carp  (see  it  described  at  page  305)  Is  a  fish  that  by 
ite  frequency  of  spawning,  and  quickness  of  growth,  is 
greatly  used  to  stock  ponds,  where  it  thrives  better,  and 
lives  longer  than  in  rivers.  Gesner  speaks  of  one  who 
lived  to  100  years  old ;  there  Is  much  doubt  about  Its 
general  age,  but  it  is  supposed  to  be  a  very  long  IWrd 
fish.  They  ^wn  three  or  four  times  a  year,  bat  the 
earliest  time  Is  about  the  commencement  oi  May.  They 
are  observed  to  live  uncommonly  long  out  of  water,  and 
in  Holland  are  frequently  kept  alive  for  three  weeks,  or 
a  month.  In  a  oool  place,  by  being  hung  with  wet  mots 
In  a  net^  and  fed  with  bread,  steeped  in  milk,  in  ang^ 
ling  for  carp,  it  is  necessary  to  make  use  of  strong  tackle, 
with  a  fine  gut  next  the  hook,  and  a  float  formed  of  the 
quill  of  a  goose.  They  bite  almost  close  to  the  bottom, 
and  are  rarely  caught  if  angled  for  in  a  boat.  From  its 
subtlety.  It  has  been  sometimes  called  the  water  fox. 
The  river  carp  is  accustomed  to  haunt,  in  the  winter,  the 
most  quiet  and  broad  parte  of  the  stream.  In  summer 
they  live  in  deep  holes,  reaches,  and  nooks,  under  tiie 
roots  of  trees,  and  among  great  banks  of  weeds,  until 
they  are  in  a  rotten  condition.  The  pond  carp  loves  a 
rich  and  fat  soil,  and  will  seldom  or  never  thrive  in  cold, 
hungry  waters.  The  carp  ponds  of  Germany  yield  a 
considerable  income  to  the  gentry. 

The  Chub,  (see  It  figured  at  page  307)  or  Ckevin,  is, 
like  the  perch,  a  yery  bold  biter,  and  will  rise  eagerly 
at  a  natural  or  artificial  fly.  They  spawn  in  June,  or 
at  the  latter  end  of  May,  at  which  time  they  are  easily 
caught  by  a  fly,  Sk-beetle  with  its  legs  and  winp  cut  off, 
or  still  more  successfully  by  a  large  snail.  When  they 
are  fished  for  at  mid-water,  or  at  bottom,  a  float  should 
be  made  use  of;  when  at  top,  it  is  cu^tomaiy  to  dip  for 
them,  or  to  use  a  fly,  as  if  a  trout  were  the  angler's  ob. 
ject.  Strong  tackle  is  also  requisite,  as  they  are  a  heavy 
fish,  and  usually  require  a  landing  net  to  pull  them  out. 
Their  average  length  is  from  ten  to  fourteen  inches. 

Dace,  Dart,  or  Dare,  are  a  very  active  and  cautious 
fish,  and  rise  to  a  fly,  either  real  or  artificial.  It  is 
necessary,  in  angling  for  them,  to  remain  In  concealment 
as  much  as  possible.  They  spawn  In  February  and 
March,  and  their  flesh  is  but  inferior  in  point  of  flavour. 
They  frequent  gravelly,  clayey,  and  sandy  bottoms, 
leaves  of  the  water  lily,  and  deep  holes,  if  well  shaded. 
In  sultry  weather  they  are  frequenUy  caught  in  the 
sliallows;  and  during  that  period,  are  best  taken  witli 
grasshoppers  or  gentles.  In  fishing  at  bottom  for  roach 
and  dace,  who  are  similar  in  their  haunte  and  disposition, 
bread  soaked  in  water,  and  kneaded  to  a  good  consistency, 
and  then  made  up  together  with  bran  into  round  balls, 
and  thrown  into  the  place  where  It  is  proposed  to  angle, 
will  be  found  very  serviceable,  but  must  always  be  thrown 
up  the  stream.  There  is  a  mode  of  intoxicating  dace, 
and  by  this  means  rendering  them  an  easy  prey ;  but  this 
is  no  part  of  the  real  angler's  sport.  The  Thames  is 
well  known  to  abound  In  dace,  and  the  graining  of  the 
Mersey  is  thought  to  be  a  variety  of  the  same  species. 

The  Eei  (see  an  account  of  eels  at  page  286)  is  rarely 
angled  for,  but  it  is  usually  caught  by  the  process  of 
sniggling  or  bobbing,  with  night  lines,  &c.  Being  fond 
of  quiet  In  the  day  time,  all  who  expect  much  sport  in 
eel  fishing  must  devote  their  evenings  and  even  whole 
nighto  to  the  pursuit.     The  method  for  sniggling  for  eels 
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Is  the  most  active  and  voracioiu ;  and  our  poets, 
whose  business  it  is  to  observe  the  surface  of 
nature,  have  called  it  the  tyrant  of  the  watery 
plain.     In  fact,  in  proportion  to  its  strengtn 

is  as  follows  : — Take  a  common  ueedle,  attached  in  the 
middle  by  fine  waxed  twine,  a  packthread  line,  or  a  strong 
small  hook  fixed  to  this  kind  of  line ;  place  a  large  lob- 
worm, by  the  head  end,  on  your  needle  or  hook,  and  draw 
him  on  to  his  middle ;  affix  another  needle  to  the  end  of 
a  long  stick,  and  guide  your  bait  with  it  into  any  of  the 
known  haunts  of  the  fish,  between  mill  boards,  or  into 
clefts  of  banks  or  holes,  holding  the  line  in  your  hand ; 
now  give  the  eel  time  to  gorge  the  bait,  and  then  by  a 
sharp  twitch  fix  the  needle  across  his  throat,  or  the  hook 
into  his  body ;  tire  him  well,  and  your  triumph  is  cer- 
tain.    Although  this  is  not  strictly  a  method  of  angling, 
the  lovers  of  that  sport  will  find  it  so  successful  a  mode 
of  diversifying  their  pursuits,  where  eels  are  common, 
that  the  present  appeared  the  most  convenient  place  to 
insert  it.     Bobbing  is  a  rough  species  of  angling.     The 
best  method  is  to  provide  yourself  with  a  considerable 
number  of  good-sized  worms,  and  string  them  from  head 
to  tail,  by  a  needle,  on  fine  strong  twine,  viz.  to  the 
amount  of  a  pound,  or  a  pound  and  a  half  in  weight. 
Wind  them  round  a  card  into  a  dozen  or  fifteen  links, 
and  secure   the   two  ends  of  each   link  by  threads. 
Now  tie  a  strong  cord  to  the  bundle  of  strung  worms, 
about  a  foot  from  which  put  on  a  bored  plummet,  and 
angle  with  a  line  from  two  to  three  feet  long,  attached 
to  a  stout  tapering  pole.     Eels,  and  perhaps  pike,  are 
found  in  no  part  of  Great  Britain  in  such  numbers  or 
variety  as  in  the  marshy  parts  of  the  counties  of  Cam- 
bridge and  Lincoln.     The  silver  eel  is  the  finest,  and  is 
very  common  in  Scotland      The  manner  in  which  this 
fish  is  propagated,  has  long  been  a  matter  of  dispute. 
They  have  neither  spawn  nor  melt,  as  known  organs  of 
generation.     Walton  gravely  argues  for  their  being  bred 
of  corruption,  "as  some  kind  <»  bees  and  wasps  are;" 
others  strongly  contend  for  their  being  viviparous.     It 
is  a  subject,  indeed,  upon  which  naturalists  have  no  cer. 
tain  information.    The  lamprey,  (see  it  noticed  at  page 
280)  "  a  lambendo  netras,  from  licking  the  rocks,"  says 
the  quaint  author  of  the  Worthies  of  England,  is  a  spe- 
cies of  eel,  variously  esteemed.    In  Worcestershire  and 
Gloucestershire,  the  Severn  lamprey  is  regarded  as  a 
luxury ;  and,  by  the  city  of  Gloucester,  a  pie  made  of 
this   fish  is  annually  presented  to  the  queen.     In  the 
north  of  Great  Britain  it  is  much  disliked.    Eels  bait 
in  a  shower,  and  in  windy,  gloomy  weather,  at  the  lob 
and  garden  worm,  designed  for  other  fish,  particularly 
trout     Unlike  other  fish,  they  are  never  out  of  season. 
They  are  a  very  greedy  fish,  and  if  you  wish  to  angle 
for  tliem  in  the  ordinary  way,  they  will  take  a  lam- 
prey, vrasp,  grubs,  minnows,  &c.,  but  particularly  the 
first. 

The  Pinnock,  or  Hirling,  Is  a  species  of  sea  trout 
which  usually  attains  the  length  of  from  nine  to  four- 
teen inches,  and  is  principally  known  in  Scotland  ;  the 
whitling,  another  species,  is  irom  sixteen  to  twenty-four 
inches  long»  They  will  both  rise  equally  at  an  artificial 
fly,  but  require  generally  a  more  showy  one  than  the 
common  trout.     "^ 

The  OrayUng^  or  Umber,  (noticed  at  page  SOS) 
spawns  in  May,  and  is  in  the  best  condition  in  Novem- 
ber. They  will  greedily  take  all  the  baits  that  a  tJ-out 
does,  and  frequent  the  same  streams.  They  are  said  to 
have  the  fragrant  smell  of  the  plant  ThymaUus.  Their 
average  length  is  from  sixteen  to  eighteen  inches ;  and 
they  must  be  angled  for  with  very  fine  tackle^  as  they  are 
a  remarkably  timid  fish.  When  hooked,  they  must  also 
be  cautiously  worked,  as  the  hold  in  their  mouth  easily 
gives  way;  but  they  will  speedily  return  to  the  bail. 
It  is  fine  Mting,  unknown  to  Scotland  or  Ireland. 
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and  celerity,  the  pike  does  some  mischief; 
but  what  are  its  effects  compared  to  those  of 
the  cachalot  or  the  shark  I  they  resemble  the 
petty  depredations  of  a  robber,  put  in  com- 

The  Gudgeon  (figured  at  page  295)  is  a  fish  in  some 
request,  both  for  its  flavour  and  the  sport  it  afibrds  to  the 
inexperienced  angler.  It  is  very  simple,  and  is  allured 
with  almost  any  kind  of  bait.  It  spawns  two  or  three 
times  during  the  year;  is  generally  from  five  to  six 
inches  long,  and  fond  of  gentle  streams  with  a  gravelly 
bottom.  In  angling  for  gudgeon,  the  bottom  should  be 
previously  stirred  up,  as  this  rouses  them  from  a  state  of 
inactivity,  and  collects  them  In  shoals  together.  Some 
anglers  use  two  or  three  hooks  in  gudgeon  fishing.  A 
float  is  always  used,  but  the  fish  should  not  be  struck 
on  the  first  motion  of  it ;  as  they  are  accustomed  to 
nibble  the  bait  before  they  swallow  It.  It  frequently 
happens,  that  in  angling  for  gudgeons,  perch  are 
caught 

The  Loach,  or  Groundling,  sheds  its  spawn  in  April, 
and  remains  in  the  gravel;  where  they  are  usually 
caught  with  a  small  red  worm.  They  are  principally 
fowid  in  the  north  of  Great  Britain,  and  in  the  streams 
of  the  mountainous  parts.  They  are  about  three 
inches  in  length ;  and  their  flesh  is  pleasant  and  whole- 
some. 

The  Minnow,  or  Minim,  one  of  the  smallest  river 
fish,  seldom  exceeds  two  inches  in  length*  They  spawn 
generally  about  once  in  two  or  three  years,  and  swim 
together  in  shoals,  in  shallow  waters,  where  they  are 
very  free,  and  bold  in  biting.  They  serve  also  as  excel- 
lent baits  for  pike,  trout,  chub,  perch,  and  many  other 
fish,  which  prey  upon  and  devour  them  greedily. 

The  Mullet  takes  almost  the  same  baits  as  the  trout, 
and  will  very  eagerly  rise  to  an  artificial  fly ;  they  are 
considered  free  baiters,  and  come  and  go  with  the  tide. 
If  artificial  flies  are  made  use  of,  their  size  should  be 
larger  than  those  generally  used  to  insnare  the  trout. 
They  are  £>und  in  their  greatest  perfection,  in  the  river 
Arun,  Sussex ;  but  are  seldom  or  never  seen  in  Scot- 
land. 

The  Par,  or  Samkt,  (see  it  figured  and  described  at 
page  SOSQ  is  a  fish  that  is  known  by  diflerent  names  in 
diflerent  parts  of  Great  Britain.  On  the  river  Wye  it 
is  usually  called  a  skirling;  in  Yorkshire,  a  brandling; 
in  Northumberland,  a  rack-rider  ;  and  in  some  parts  of 
England,  a  fingering,  from  the  resemblance  of  Its  spotted 
streaks  to  the  human  fingers.  Par,  or  Samlet,  is  its 
Scottish  name,  and  In  that  pai-t  of  Britain  it  is  best 
known.  Some  have  afllrmed,  that  it  is  the  blended 
spawn  of  the  trout  and  salmon,  lliis  opinion  is  strength- 
ened by  the  circumstances  of  their  usually  frequenting 
the  same  haunts  with  the  salmon  and  sea  trout,  and  their 
being  forked  in  their  tail  like  the  former. 

The  Perch  (see  it  noticed  at  page  298)  is  a  very  bold 
biting  fish,  and  afibrds  excellent  amusement  to  the 
angler.  He  is  distinguished  by  the  beauty  of  his 
colours,  and  by  a  large  erection  on  his  back,  strongly 
armed  with  stifl'and  sharp  bristles,  which  he  can  raise 
or  depress  at  pleasure.  Defended  by  this  natural  excres- 
cence, be  bids  defiance  to  the  attacks  of  the  ravenous 
and  enormous  pike,  and  will  even  dare  to  attack  one  of 
his  own  species.  Perch  spawn  about  the  beginning  of 
March,  and  measure  from  eight  to  fourteen  inches. 
In  fishing  for  perch  with  a  minnow,  or  brandling,  the 
hook  should  be  run  through  the  back  fin  of  the  bait, 
which  must  hang  about  six  inches  from  the  ground.  A 
large  cork  float  should  be  attached  to  the  line,  which 
ihmild  be  leaded  about  nine  inches  from  the  hook.  It 
must  be  ob^enred,  that  they  invariably  refuse  a  fly. 

The  Pike,  Luc€^  or  Jack,  (see  it  figured  and  described 
at  page  SOS)  is  a  fish  of  enormous  sice,  and  the  greatest 
voracity ;  indeed,  so  notorious  Is  he  for  the  latter  quality, 
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petition  with  the  ravages  of  a  conqueror  1 
However,  the  pike  will  attack  every  fish  less 
than  itself;  and  it  is  sometimes  seen  choked, 
by  attempting   to   swallow   such   as  are  too 

as  to  have  gained  the  appellation  of  the  freth  water 
shark.  They  are  also  great  breeders.  Their  usual  time 
of  shedding  Uieir  spawn  is  about  March,  in  extremely 
shallow  waters.  The  finest  pike  are  those  which  feed 
in  clear  rivers;  those  of  fens  or  meres,  being  of  very 
inferior  quality.  They  grow  to  a  vast  size  in  these  last 
mentioned  places,  where  they  feed  principally  on  frogs, 
and  such  like  nutriment.  They  are  reckoned  to  be  the 
most  remarkable  for  longevity  of  all  fresh  water  fish; 
are  solitary  and  melancholy  in  their  habits,  generally 
swimming  by  themselves,  and  remaining  alone  in 
their  haunts,  until  compelled  by  hunger  to  roam  in 
quest  of  food.  There  are  three  modes  of  catching  pike : 
by  the  ledger,  the  trolling,  or  walking  bait,  and  the 
trimmer. 

The  Pope,  or  Ruff,  is  a  fish  very  similar  in  its  nature 
and  appearance  to  the  perch,  and  is  frequently  caught 
when  fishing  for  the  latter.  They  spawn  in  March  and 
April,  and  are  taken  with  a  brandling,  gentles,  or  caddis. 
They  are  extremely  voracious  in  their  disposition,  and 
will  devour  a  minnow,  which  is  almost  as  big  as  them, 
selves.  In  their  favourite  haunts  of  gentle  deep  streams, 
overhung  by  trees,  they  swim  in  shoals  together ;  and 
you  may  fish  fur  them  either  at  the  top  or  the  bottom  of 
the  water,  as  they  are  known  to  bait  in  almost  any  wea- 
ther, and  in  any  situation.  Their  average  length  is  from 
six  to  seven  inches. 

Roach  are  frequently  taken  with  flies  under  water. 
They  will  bite  at  all  the  baits  which  are  prepared  for  chub 
or  dace,  and  are  considered  a  simple  and  foolish  fish.  They 
spawn  in  May,  and  turn  red  when  boiled.  The  compact- 
ness of  their  flesh  gave  rise  to  the  proverb,  '*  sound  as  a 
roach.*'  Tlie  roach  haunts  shallow  and  gentle  streams, 
and  the  mouths  of  small  streams  which  nm  into  larger 
ones.  In  angling  for  roach,  the  taddo  must  be  strong, 
and  the  float  large  and  well  leaded. 

The  Rudt  or  FintctUB^  is  a  very  scarce  flsh,  found 
only  in  the  river  Cbarwell,  in  Oxfordshire,  and  a  few 
of  the  lakes  of  Lincolnshire  and  Yorkshire.  It  sheds 
its  spawn  in  April,  will  take  all  kinds  of  worms,  and  will 
rise  at  an  artificial  fly.  It^ colour  is  a  kind  of  yellowish 
brown,  and  its  average  length  from  nine  to  fifteen 
inches. 

Saiftum  (see  page  SOI)  are  accustomed  to  quit  the 
fresh  waters,  and  retire  into  the  sea  at  the  approach  of 
winter,  which,  at  the  commencement  of  April,  they 
usually  leave  for  rivers;  but  the  Wye  and  Usk  in  Mon- 
mouthshire, and  the  Exe  in  Devonshire,  have  them  in 
season  during  the  six  wintry  months.  The  finest  species 
are  caught  in  the  Exe,  Thames,  and  Tamar,  but  not  so 
abundantly  as  in  many  other  places.  Salmon  prefer  more 
chilly  streams,  and  are  consequently  found  in  greater 
numbers  northward,  in  the  rivers  of  Scotland,  particularly 
in  the  Tweed,  the  Tyne,  the  Clyde,  and  the  Tay.  In 
the  latter,  they  occasionally  occur  at  the  immense  weight 
of  seventy  pounds ;  and  in  the  Tweed,  and  Clyde,  at 
about  fifty  or  sixty  pounds  weight.  They  are  also  found 
in  all  the  great  streams  of  Europe  north  of  51^,  and  in  the 
United  States  of  America  north  of  4 1®.  Some  recent  ac- 
counts of  the  north-west  coast  of  America,  describe  them 
also  as  abounding  there.  In  the  American  rivers,  they 
seldom  exceed  from  fifteen  to  twenty  pounds  weight. 
They  appear  some  time  in  the  rivers  before  they  are  in 
a  healthy  state ;  and  the  best  season  for  the  angler  to 
commence  his  operation,  is  in  the  dose  of  the  month  of 
May,  or  the  eariy  part  of  Junot  The  usual  time  for  the 
salmon  to  deposit  their  spawn,  is  from  the  first  of  Sep- 
tember to  the  latter  end  of  October,  when  they  grow 
very  sickly  both  in  appearance  and  flavour.    Previous  to 


large  a  morsel.  It  is  immaterial  of  what 
species  the  animal  it  pursues  appears  to  be, 
whether  of  another  or  its  own,  all  are  indis- 
criminately devoured  ;  so  that  every  fish  owes 

this,  they  generally  retire  to  brooks  which  branch  out  ir- 
regularly from  the  main  river,  or  remain  in  shallows, 
where  they  sometimes  are  scarcely  covered  with  water. 
During  their  residence  in  fresh  water,  ft  is  a  well  authen- 
ticated circumstance,  that  they  always  lie  with  their 
heads  pointing  up  the  river;  and  never  swim  down  the 
stream,  unless  during  the  period  of  their  emigration  to 
the  sea,  or  when  their  position  is  molested.  The  length 
of  the  rod  for  catching  salmon  should  be  from  about  seven- 
teen to  twenty  feet,  which,  however,  can  be  regulated 
according  to  the  breadth  and  general  size  of  the  river  in 
which  the  angler  pursues  his  operations.  The  reel,  which 
on  these  occasions,  forms  the  most  material  appendage 
to  the  rod,  is  made  of  brass ;  it  should  be  constructed 
with  the  utmost  nicety,  and  capable  vX  the  swiftest  cir- 
cumvolutions. The  line,  wliich  is  fastened  to  the  reel, 
may  be  composed  either  of  strong  silk  or  twisted  horse 
hair,  gradually  diminishing  at  the  top,  and  having  a  loofi 
at  the  end  of  the  wheel,  and  another  at  the  cast  lines,  to 
fasten  them  to  each  other.  Let  this  last  line  be  very 
carefully  twisted  with  the  fingers,  and  shorter  than  the 
rod,  so  that  none  of  the  knots  may  come  within  the  top 
ring ;  sixteen  to  twenty  horse  hairs  may  be  used  in  the 
upper  linlu,  but  they  must  be  diminished  toward  the 
hook,  where  they  are  best  made  of  three  small  round 
twisted  silk  worm  guts,  or  a  few  strong  horse  iiairs.  Of 
worms,  lob-worms,  earth-bobs,  &c.,  and  of  fish,  minnow 
have  been  used  with  great  success.  The  artificial  flies 
should  be  generally  of  large  dimensions,  and  of  a  gaudy 
and  glittering  colour.  The  materials  th^  compose 
them  are  haira,  furs,  and  wools,  of  every  variety  that 
can  be  collected,  mingled  with  the  tail-feathers  or  cocks 
and  game,  and  secured  together  by  plated  wire,  or  gold 
and  silver  thread,  marking  silk,  shoemakers'  wax,  bees' 
wax,  &C.  Their  wings  may  be  made  of  the  feathers 
of  domestic  fowls,  or  any  others  of  a  showy  colour. 
Imitate  principally  the  natural  flies ;  but  you  may  safely 
indulge  your  fancy,  rather  than  depart  without  a  bite  -, 
for  many  anglers  succeed  with  the  most  monstrous  and 
capricious  baits  of  this  Idud.  A  raw  cockle,  or  muscle, 
taken  out  of  the  shell,  prawns,  and  minnows,  have  also 
been  recommended  as  salmon  baits.  'Rie  mode  of 
angling  with  these  Is  to  drq>  the  line,  which  must  be 
totally  unincumbered  with  sh(^  into  some  shallow  which 
approximates  to  the  edge  of  a  hole  of  considerable  depth, 
and  in  this  situation  to  suffer  it  to  be  carried  in  by  the 
current  The  noviciate  in  angling  will,  at  first,  exper- 
ience considerable  difllculty  in  throwing  his  line  to  any 
great  extent.  For  this  we  can  give  no  recipe,  but  a 
most  inflexible  determination  to  proceed,  and  the  most 
consummate  patience  in  disappointment.  It  should  al- 
ways be  thrown  across  the  river,  and  on  the  off  side  from 
the  spot  where  you  expect  the  fish  to  rise.  When  you 
imagine  that  the  salmon  has  been  struck,  be  cautious  in 
giving  him  time  sufllcient  to  enable  him  to  poach  his 
bait,  that  is,  to  swallow  it  fairly  and  securely.  After 
this,  fix  the  hook  firmly  in  him,  by  a  gentle  twitch.  On 
the  first  sensation  of  this  pain,  the  salmon  will  plunge 
and  spring  with  great  violence,  and  use  every  endeavour 
of  strength  and  cunning  to  effect  his  escape.  He  will 
then,  perhaps,  run  away  with  a  considerable  length  of 
line,  which  Is  to  be  kept  in  a  gently  relaxed  situation, 
so  that  it  may  always  yield  with  &cility  to  his  obstinate 
resistance:  nor  can  you  give  him  too  much  line,  if  you 
do  but  clear  it  of  weeds  and  encumbrances.  If  he  now 
become  sullen  and  quiet  in  the  water,  rouse  him  gently, 
by  flinging  in  a  few  atones;  and  when  he  once  more 
commences  resistance,  do  not  be  too  eager  in  checking 
Ills  career,  but  let  him  gradually  exhaust  himsc^  of  his 
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its  safety  to  its  minuteness,  its  celerity,  or  its 
courage:  nor  does  the  pike  confine  itself  to 
feed  on  fish  and  frogs ;  it  will  draw  down  the 
water-rat  and  the  young  ducks,  as  they  are 
swimming  about  Gesner  tells  us  of  a  mule 
that  stooped  to  drink  in  the  water,  when  a 
famished  pike,  that  was  near,  seized  it  by 
the  nose,  nor  was  it  disengaged  till  the  beast 
flung  it  on  shore.  So  great  is  their  rapacity, 
that  they  will  contend  with  the  otter  for  his 
prey,  and  even  endeavour  to  force  it  from  him. 
For  this  reason  it  is  dreaded  by  all  other  fish : 
and  the  small  ones  show  the  same  uneasiness 
and  detestation  at  the  presence  of  their  tyrant, 
as  the  little  birds  do  at  the  sight  of  a  hawk 
or  an  owl.  When  the  pike  lies  asleep  near 
the  surface,  as  is  frequently  the  case,  the 
lesser  fish  are  often  observed  to  swim  around 
it  in  vast  numbers,  with  a  mixture  of  caution 
and  terror. 

The  other  tribes  of  fresh-water  fish  are 
much  inferior  to  this  animal  in  courage  and 
rapacity :  they  chiefly   subsist  upon   worms 


strength ;  follow  him  down  the  streun,  or  allow  him  to 
cross  it ;  while,  st  every,  opportunity,  you  keep  winding 
up  your  line  until  you  spprotch  him  in  this  wearied 
state,  and  take  him  softly  by  the  gills  out  of  the  water. 
The  salmon  peal  may  be  caught  in  the  same  manner;  he 
is  smaller  than  the  salmon,  and  seldom  exceeds  fourteen 
or  fifteen  inches  in  length. 

Tench,  (see  page  806  for  a  figure  of  the  Tench)  like  the 
carp,  are  generally  considered  pond  fish,  although  they 
have  been  frequently  caught  in  the  river  Stour.  They 
shed  their  spawn  about  the  commencement  of  July,  and 
are  in  season  from  September  to  the  latter  end  of  May. 
They  will  bite  very  freely  during  the  sultry  months. 
Their  haunts  are  similar  to  those  of  the  carp ;  except 
that  they  frequent  the  foulest  and  muddiest  bottoms, 
where  they  may  shelter  themselves  among  an  infinite 
quantity  of  reeds ;  hence  you  must  angle  for  them  very 
near  the  bottom,  and  allow  them  sufiicient  time  to  gorgp 
the  bait. 

TVout  (see  page  302)  are  considered  as  one  of  the 
finest  river  fish  that  this  country  can  produce.  Its 
colours  are  beautifully  varied  at  different  seasons  of  the 
year,  and  according  to  the  rivers  it  frequents.  They 
abound  in  the  generality  of  our  streams,  rivers,  and  lakes, 
and  are  usually  angled  for  with  an  artificial  fly.  Their 
weight  also  differs  from  half  a  pound  to  three ;  some  few 
have  been  caught  which  weighed  upwards  of  four  pounds. 
Trout  are  extremely  voracious ;  and,  by  their  activity  and 
eagerness,  afford  famous  diversion  to  the  angler.  Previous 
to  their  spawning,  they  are  observed  to  force  a  passage 
through  weirs  and  flood-gates  against  the  stream ;  and 
how  they  are  enabled  to  overcome  some  of  these 
impediments,  is  a  subject  of  much  conjecture.  Their 
general  time  of  shedding  the  spawn  is  about  October  or 
November ;  in  some  rivers,  however,  it  is  much  sooner, 
in  others  later.  They  are  also  met  with  in  eddies,  where 
they  remain  concealed  from  observation  behind  a  stone, 
cr  log,  or  a  bank  that  projects  into  the  stream ;  during 
the  latter  part  of  the  summer,  they  are  frequently  cauglit 
in  a  miU-tail»  and  sometimes  under  the  hollow  of  a  bank, 
or  the  roots  of  a  tree.  In  angling  for  trout,  there  are 
many  things  worthy  of  particular  observation :  1st.  That 
the  day  on  which  the  sport  is  undertaken,  be  a  little 
windy,  or  partially  overcast,  and  the  south  wind  is  supe- 
rior to  all  others,  if  it  do  not  too  much  disturb  your 


and  insects,  pursuing  them  at  the  bottom,  oz 
jumping  after  them  to  the  surface  of  the  water. 
In  winter  also,  their  appetite  seems  entirely 
to  forsake  them ;  at  least  they  continue  in  so 
torpid  a  state,  that  few  baits  will  tempt  them 
to  their  destruction.  At  that  season,  they 
forsake  the  shallow  waters,  and  seek  those 
deep  holes  to  be  found  in  every  river,  where 
they  continue  for  days  together,  without  ever 
appearing  to  move.  The  cold  seems  to  afiect 
them ;  for  at  that  time  they  lie  close  to  the 
bottom,  where  the  water  is  most  warm,  and 
seldom  venture  out,  except  the  day  be  pecu- 
liarly  fine,  and  the  shallows  at  the  edges  of 
the  stream  become  tepified  by  the  powerful 
rays  of  the  sun.  Indeed  I  have  been  assured, 
that  some  fishes  may  be  rendered  so  torpid  by 
the  cold,  in  the  norUiem  rivers,  as  to  be  frozen 
up  in  the  great  masses  of  ice,  in  which  tbey 
continue  mr  several  months  together,  seem- 
ingly without  life  or  sensation,  the  prisoners 
of  congelation,  and  waiting  the  approach  of  a 
warmer  sun  to  restore  them  at  once  to  life  and 


tackle.  2d.  The  sportsman  should  remain  as  far  as 
possible  from  the  stream,  fish  it  downwards,  the  line 
never  touching  the  water,  as  the  agitation  proceeding 
from  the  fall  might  disturb  the  fish,  and  preclude  all 
possibility  of  capturing  them.  Sd.  Clear  streams  are 
famous  for  sport,  and  in  fishing  in  them,  a  small  fly  with 
slender  wings  must  be  attached  to  the  hook.  When  the 
water  is  thick,  and  the  sight  more  imperfect  from  this 
disadvantage,  a  larger  species  of  bait  must  of  necessity 
be  used.  4th.  The  line  should,  on  an  average,  be  about 
twice  as  long  as  the  rod,  unless  in  cases  of  emergency, 
when  the  number  and  variety  of  trees  exclude  tlie  pro- 
bability of  a  successful  tlu'ow,  if  at  any  distance.  6th. 
Let  the  fly  l>e  made  to  suit  the  season.  After  a  shower, 
when  the  water  becomes  of  a  brown  appearance,  the 
most  killing  bait  is  the  orange  fly ;  in  a  clear  day,  the 
light  coloured  fly ;  and  on  a  gloomy  day,  in  overshadowed 
streams,  a  dark  fly.  Very  l|trge  trout  have  been  killed 
in  Ullswater,  in  Cumberland,  and  still  larger  in  Loch 
Awe  in  Argyleshire.  Specimens  of  this  great  fish  are  to 
be  found  in  Loch  Awe,  weighing  from  ten  to  twenty 
pounds.  (See  it  figured  and  described  at  page  S02.)  It 
is  said  to  be  by  far  the  most  powerful  of  our  fresh-water 
fishes,  exceeding  the  salmon  in  actual  strength,  though 
not  in  activity.  The  most  general  size  caught  by  troll- 
ing, ranges  from  three  to  fifteen  pounds;  beyond  that 
weight  Uiey  are  of  uncommon  occurrence.  If  hooked 
upon  tackle  of  moderate  strength,  they  aflbrd  excellent 
sport;  but  the  general  method  of  fishing  for  them  is 
almost  as  well  adapted  for  catching  sharks  as  trout;  the 
angler  being  apparently  more  anxious  to  have  it  in  his 
power  to  state  that  he  had  caught  a  fish  of  such  a  size, 
than  to  epjoy  the  pleasure  of  the  sport  itself.  However, 
to  the  credit  of  both  parties,  it  may  be  stated,  that  the  very 
strongest  tackle  is  sometimes  snapped  in  two  by  its  first 
tremendous  springs.  The  ordinary  method  of  fishing  for 
this  king  of  trouts  is  with  a  powerful  rod,  from  a  boat  row- 
ing at  the  rate  of  from  three  to  four  miles  an  hour ;  the 
lure,  a  common  trout,  from  three  to  ten  inches  in  length, 
baited  upon  six  or  eight  salmon  hooks,  tied  back  to  back 
upon  strong  gimp,  assisted  by  two  swivels,  and  the 
wheel-line  strong  whip  cord.  Yet  all  this,  in  the  firet 
impetuous  efforts  of  the  fish  to  regain  its  liberty,  is  fre- 
quently carried  away  for  ever  into  the  crystal  depths  of 
Loch  Awe  ! 
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liberty.  Thns  that  cheerful  luminary  not 
only  distributes  health  and  vegetation  to  the 
productions  of  the  earth,  but  is  ardently 
sought  even  by  the  gelid  inhabitants  of  the 
water. 

As  fish  are  enemies  one  to  another,  so  each 
species  is  infested  with  worms  of  different 
kinds  peculiar  to  itself.  The  great  fish 
abound  with  them ;  and  the  little  ones  are  not 
entirely  free.  These  troublesome  vermin 
lodge  themselves  either  in  the  jaws  and  the 
intestines  internally,  or  near  the  fins  without. 
When  fish  are  healthy  and  fat  they  are  not 
much  annoyed  by  them  ;  but  in  winter,  when 
they  are  lean  or  sickly,  they  then  suffer  very 
much. 

Nor  does  the  reputed  longevity  of  this  class 
secure  them  from  their  peculiar  disorders. 
They  are  not  only  affected  by  too  much  cold, 
but  there  are  frequently  certain  dispositions 
of  the  element  in  which  they  reside  unfavour- 
able to  their  health  and  propagation.  Some 
ponds  they  will  not  breed  in,  however  artfully 
disposed  for  supplying  them  with  fresh 
recruits  of  water,  as  well  as  provisions.  In 
some  seasons  they  are  found  to  feel  epidemic 
disorders,  and  are  seen  dead  by  the  water 
side,  without  any  apparent  cause:  yet  still 
they  are  animals  of  all  others  tho  most  viva- 
cious,  and  they  often  live  and  subsist  upon  such 
substances  as  are  poisonous  to  the  more  per- 
fect classes  of  animated  nature. 

It  is  not  easy  to  determine  whether  the 
poisonous  qualities  which  many  of  them  are 
found  to  possess,  either  when  they  wound  our 
bodies  externally  with  their  spines,  or  when 
they  are  unwarily  eaten  at  our  tables,  arises 
from  this  cause.  That  numbers  of  fishes  in- 
diet  poisonous  wounds,  in  the  opinion  of  many, 
cannot  be  doubted.  The  concurrent  testimony 
of  mankind  they  think  sufficient  to  contradict 
any  reasonings  upon  this  head,  taken  from 
anatomical  inspection.  The  great  pain  that 
is  felt  from  the  sting  given  by  the  back  fin  of 
the  weaver,  bears  no  proportion  to  the  small- 
ness  of  the  instrument  that  inflicts  the  wound. 
Bow  the  poison  is  preserved,  or  how  it  is  con- 
veyed by  the  animal,  it  is  not  in  our  power  to 
perceive ;  but  its  actual  existence  has  been 
often  attested  by  painful  experience.  In  this 
instance  we  must  decline  conjecture,  satisfied 
with  history. 

The  fact  of  their  being  poisonous  when 
eaten,  is  equally  notorious;  and  the  cause 
equally  inscrutable.  My  poor  worthy  friend, 
Dr  Grainger,  who  resided  for  many  years  at 
St  Christopher's,  assured  me,  that  of  the  fish 
caught,  of  the  same  kind,  at  one  end  of  the 
island,  some  were  the  best  and  most  wholesome 
in  the  world  ;  while  others  taken  at  a  different 
end  were  always  dangerous,  and  most  com- 
monly fatal     We  have  a  paper  in  the  Philo. 


sophical  Transactions,  giving  an  account  of 
the  poisonous  qualities  of  those  found  at  New 
Providence,  one  of  the  Bahama  islands.  The 
author  assures  us,  that  the  greatest  part  of  the 
fish  of  that  dreary  coast  are  all  of  a  deadly 
nature :  their  smallest  effects  being  to  bring 
on  a  terrible  pain  in  the  joints,  which,  if  ter- 
minating  favourably,  leaves  the  patient  without 
any  appetite  for  several  days  after.  It  is  not 
those  of  the  most  deformed  figure,  or  the  most 
frightful  to  look  at,  that  are  alone  to  be  dread- 
ed ;  all  kinds,  at  different  times,  are  alike  dan. 
gerous ;  and  the  same  species  which  has  this 
day  served  for  nourishment,  is  the  next,  if 
tried,  found  to  be  fatal ! 

This  noxious  quality  has  given  rise  to  much 
speculation,  and  many  conjectures.  Some 
have  supposed  it  to  arise  from  the  fishes  on 
these  shores  eating  of  the  manchineel  apple,  a 
deadly  vegetable  poison,  that  sometimes  grows 
pendent  over  the  sea ;  but  the  quantity  of  those 
trees  growing  in  this  manner,  bears  no  pro. 
portion  to  the  extensive  infection  of  the  fish. 
Labat  has  ascribed  it  to  their  eating  the  gal- 
ley-fish, which  is  itself  most  potently  poisonous: 
but  this  only  removes  our  wonder  a  little 
farther  back;  for  it  maybe  asked,  with  as 
just  a  cause  for  curiosity,  how  comes  the  gal- 
ley-fish itself  to  procure  its  noxious  qualities  i 
Others  have  ascribed  the  poison  of  these  fishes 
to  their  feeding  upon  copperas-beds :  but  I 
do  not  know  of  any  copper-mines  found  in 
America.  In  short,  as  we  cannot  describe  the 
alembic  by  which  the  rattlesnake  distils  its 
malignity,  nor  the  process  by  which  the  scor- 
pion, that  lives  among  roses,  converts  their 
sweets  to  venom,  so  we  cannot  discover  the 
manner  by  which  fishes  become  thus  danger- 
ous ;  and  it  is  well  for  us  of  Europe  that  we 
can  thus  wonder  iti  security.  It  is  certain 
that  with  us,  if  fishes,  such  as  carp  or  tench, 
acquire  any  disagreeable  flavour  from  the  lakes 
in  which  they  have  been  bred,  this  can  be  re- 
moved, by  their  being  kept  some  time  in  finer 
and  better  water :  there  they  soon  clear  away 
all  those  disagreeable  qualities  their  flesh  had 
contracted,  and  become  as  delicate  as  if  they 
had  been  always  fed  in  the  most  cleanly  man- 
ner. But  this  expedient  is  with  us  rather  the 
precaution  of  luxury  than  the  effect  of  fear :  we 
have  nothing  to  dread  from  the  noxious  quali- 
ties of  our  fish ;  for  all  the  animals  our  waters 
furnish  are  wholesome. 

Happy  England!  where  the  sea  furnishes 
an  abundant  and  luxurious  repast,  and  the 
fresh  waters  an  innocent  and  harmless  pastime; 
where  the  angler,  in  cheerful  solitude,  strolls 
by  the  edge  of  the  stream,  and  fears  neither 
the  coiled  snake,  nor  the  lurking  crocodile  ; 
where  he  can  retire  at  night,  with  his  few 
trouts  (to  borrow  the  pretty  description  of  old 
Walton)  to  some  friendly  cottage,  where   the 
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landlady  is  good,  and  tbe  daughter  innocent 
and  beautifdl ;  where  the  room  is  cleanly, 
with  lavender  in  the  sheets,  and  twenty  ballads 
stuck  about  the  wall  I  There  he  can  enjoy 
the  company  of  a  talkative  brother  sportsman, 
have  his  trouts  dressed  for  supper,  tell  tales, 


sing  old  tunes,  or  make  a  catch  !  There  he 
can  talk  of  the  wonders  of  nature  with  learned 
admiration,  or  find  some  harmless  sport  to 
content  him,  and  pass  away  a  little  time, 
without  offence  to  God,  or  injury  to  man  * 
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OF  CRUSTACEOUS  AND  TESTACEOUS  FISHES. 


CHAP.  I. 

TOE  DIVISION  OF  8HSLL  FISH. 

Iff  describing  the  inhabitants  of  the  water,  a 
class  of  animals  occur,  that  mankind,  from  ihe 
place  of  their  residence,  have  been  content  to 
call  fish ;  but  that  naturalists,  from  their  for- 
mation, have  justly  agreed  to  be  unworthy  of 
the  name.  Indeed  the  affinity  many  of  this 
kind  bear  to  the  insect  tribe,  may  very  well 
plead  for  the  historian  who  ranks  them  rather 
as  insects.  However,  the  common  language 
of  a  country  must  not  be  slightly  invaded ;  the 
names  of  things  may  remain,  if  the  philoso- 
pher be  careful  to  give  precision  to  our  ideas 
of  them. 

There  are  two  classes  of  animals,  therefore, 
inhabiting  the  water,  which  commonly  re- 
ceive the  name  of  fishes,  entirely  different  from 
those  we  have  been  describing,  and  also  very 
distinct  from  each  other.  These  are  divided 
by  naturalists  into  Crustaceous  and  Testaceous 
Animals;  both,  totally  unlike  fishes  to  ap- 
pearance, seem  to  invert  the  order  of  nature  ; 
and  as  those  have  their  bones  on  the  inside, 
and  their  muscles  hung  upon  them  for  the 
purposes  of  life  and  motion,  these,  on  the  con- 
trary, have  all  their  bony  parts  on  the  outside, 
and  all  their  muscles  within.  Not  to  talk 
mysteriously — all  who  have  seen  a  lobster  or 
an  oyster,  perceive  that  the  shell  in  these 
bears  a  strong  analogy  to  the  bones  of  other 
animals  ;  and  that,  by  these  shells,  the  ani- 
mal is  sustained  and  defended. 

Crustaceous  fish,  such  as  the  crab  and  the 
lobster,  have  a  shell  not  quite  of  a  stony  hard- 
ness,  but  rather  resembling  a  firm  crust,  and 
in  some  measure  capable  of  yielding. — Testa^ 
ceous  fishes,  such  as  the  oyster  or  cockle,  are 
furnished  with  a  shell  of  a  stony  hardness; 
very  brittle,  and  incapable  of  yielding.     Of 


the  crustaceous  kinds  are  the  Lobster,  the 
Crab,  and  the  Tortoise :  of  the  testaceous,  that 
numerous  tribe  of  Oysters,  Mussels,  Cockles, 
and  Sea-Snails,  which  offer  with  infinite  va- 
riety. 

The  crustaceous  tribe  ^  seems  to  hold  the 
middle  rank  between  fishes,  properly  so  called, 
and  those  snail-like  animals  that  receive  the 
name  of  testaceous  fishes.  Their  muscles  are 
strong  and  firm,  as  in  the  former;  their  shell 
is  self-produced,  as  among  the  latter.  They 
have  motion,  and  hunt  for  food  with  great  avi. 
dity,  like  the  former.  They  are  incapable  of 
swimming,  but  creep  along  the  bottom,  like 
the  latter :  in  short,  they  form  the  link  that 
unites  these  two  classes,  that  seem  so  very  op- 
posite in  their  natures. 

Of  testaceous  fishes  we  will  speak  hereafter. 
As  to  animals  of  the  crustaceous  kind,  they 
are  very  numerous,  their  figure  offers  a  hun- 
dred varieties :  but  as  to  their  nature,  they  are 
obviously  divided  into  two  very  distinct  kinds, 
differing  in  their  habits  and  their  conforma- 
tion.— The  chief  of  one  kind  is  the  Lobster ; 
the  chief  of  the  other,  the  Tortoise.  Under 
the  Lobster  we  rank  the  Prawn,  the  Cray-fish, 
the  Shrimp,  the  Sea- Crab,  the  Land-Crab, 
and  all  their  varieties.  Under  the  Sea- Tor- 
toise, the  Turtle,  the  Ha wksbill- Turtle,  the 
Land- Tortoise,  and  their  numerous  varieties. 


CHAP.  IL 

CRUSTACEOUS  ANIMALS  OF  THB  LOB8TS& 

Kiino. 

HowBVBR  different  in  figure  the  lobster  and 
the  crab  may  seem,  their  manners  and  con- 

>  All  the  animftls  of  this  class  are  covered  with  inte- 
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rorroation  are  nearly  Ifae  rame.  With  all  the 
TOTacIouaappetiteBoffisheijIhey  are  condemned 
to  lead  an  insect  life  at  the  boltont  of  the 
water ;  and  though  pressed  by  continaal  bun- 

§er,  they  are  ofteii  obliged  to  watt  fill  acci- 
ent  brings  them  their  prey.      Thoogh  with. 


nilh  in  their  bodie. 
out  red  blood  circulating  through  thei 
they  areanimals  wonderrully  v 
ever  thev  seize  upon  that  bai 
perish,  though  r 


life,  i 


fith- 

What 
sore  to 
fell  defended  :  they 
even  aevour  each  other;  and  to  increase  our 
surprise  still  more,  they  may,  in  same  mea. 
sure,  be  said  to  eat  themselves ;  as  tbey  change 
their  shell  and  their  atomar.h  every  year,  and 
their  old  stomach  is  generally  the  first  morsel 
Ibat  serves  to  glut  the  new. 

The  hAtter  is  an  animal  of  so  extraordinary 
■  form,  that  Iboae  who  first  see  it  are  apt  to 
miatake  the  head  for  the  tail ;  but  it  is  soon 


discovered  that  the  animal  moves  with  its 
elaws  foremost ;  and  that  the  pert  which  plays 
within  itself  by  joints,  like  a  coal  of  armour, 
is  the  tail.  The  two  great  claws  are  the  lob- 
iler's  instruments  of  provision  and  defence  ; 
these,  by  opening  like  a  pair  of  nippers,  have 
great  strength,  and  take  a  firm  hold  ;  they  are 
usually  notched  like  a  saw,  which  slill  more 
increases  their  tenacity.  Beside  these  power, 
ful  instruments,  nhicb  may  be  considered  as 
arms,  the  lobster  has  eight  legs,  four  on  each 
aide,  and  these,  with  the  tail,  serve  to  give  the 
animal  its  progressive  and  sidling  motion.  Be- 
tween the  two  claws  is  the  animal's  head,  very 
•mall,  and  furnished  with  eyes  that  seem  like 
two  black  homy  specks  on  each  side ;  and 
these  it  has  a  power  of  advancing  out  of  the 
socket,  and  drawing  in,  at  pleasure.  The 
mouth,  like  that  of  insects,  opens  the  long  way 
of  the  body,  not  crossways,  as  with  man,  and 
the  higher  race  of  animals.  It  is  furnished 
with  two  teeth  for  the  comminution  of  its  food; 
but,  as  these  are  not  sufficient,  it  has  three 
more  in  the  stomach ;  one  on  each  side,  and 
the  other  below.  Between  the  two  teeth  there 
is  a  fleshy  substance,  in  the  shape  of  a  tongue. 
The  intestines  consist  of  one  long  bowel,  which 
reaches  from  the  mouth  to  the  vent ;  but  what 
this  animal  differs  in  from  all  others,  is,  that 

furasnti  ol  t.  ervitttaa  lulMtonra,  more  caloteous  (hui 
that  wfalrh  anialciM*  ths  ugriapait.  the  aracknlda,  tni 
the  iiuuH.  Moat  oT  them  feed  on  bodlei  In  t  list*  of 
patrebxtlon,  tnd  is  tU  the  met  tre  dladncl. 


the  spinal  marrow  Is  in  the  breast-bone.     It 

is  furnished  with  two  lone  feelers  or  horns, 
that  issue  on  each  side  of  toe  head,  that  seem 
to  correct  the  dimness  of  its  sight,  and  apprize 
the  animal  of  its  danger,  or  of  its  prev.  The 
tail,  or  that  jointed  instrument  at  trie  other 
end,  is  the  grand  instrument  of  motion  ;  and 
with  this  it  can  raise  itself  in  the  water. 
Under  this  we  usually  see  lodged  the  spawn 
in  great  abundance  ;  every  pea  adhering  to 
the  next  by  a  very  fine  filament,  nbicn  is 
scarcely  perceivable.  Every  lobster  is  an  her- 
maphrodite and  is  supposed  lo  be  selT-impreg- 
nated  !'  The  ovary,  or  place  where  the  spawn 
is  first  produced,  is  backwards  toward  the  tail, 
where  a  red  substance  is  always  found,  and 
which  is  nothin?  but  a  cluster  of  peas,  that 
are  yet  too  small  for  exclusion.  From  this 
receptacle  there  go  two  canals,  that  open  on 
each  side  at  the  jointures  of  the  shell,  at  the 
belly  ;  and  through  tliese  passages  the  peas 


■  The  Bnlmtla  of  thi)  tribe  are  b;  no  Dieuii  hennt- 
phrodltei,  but  ire  (bund  distinctly  mtis  snd  femile.  The 
■gp  ire  depodted  under  the  tiil  of  the  Fsmtles,  whidi 
for  thst  purpose  Ii  often  much  bmder  tbsn  thit  of  the 
niilei.  Amongit  the  numerow  txamplea  gl>cn  b;  Dr 
Filer,  o^  ■>>■  oonderful  miuuer  in  whifh  NUiira  c«i. 
trlree  to  overcorne  difflcultlei,  chlch  would  it  ArM  ip- 
peir  [niumiountihle,  then  ii  perhaps  none  more  Hrik. 
<ng  thin  the  mode  In  which  the  lobitar  I)  rtlessed  from 
Ui  cue  wban  the  increuiiig  tin  of  hia  body  require! 
more  room.  In  moat  inlmila  the  akin  gnma  with  their 
growth.  In  aoma  inimila,  (uileid  of  i  «A  akin,  tliere 
ia  1  ibcll,  which  idmiti  by  Ita  form  of  gnduil  tiilu-go- 
mant.  Thua  the  ihel)  of  Ihe  tortolie,  which  conalsta  of 
■BTenl  placea,  la  gnduillj'  enlirged  tt  Uie  Joinings  of 
thoae  piecea  which  are  called  "auturea."  Shells  with 
two  ildei,  like  thoae  of  tlie  mussel,  growblgger  by  iddi- 
Hon  It  the  edge.  Spiral  ahella,  i*  those  olUie  anitl,  re> 
cfllTe  thia  iddKIm  it  their  mouth.  The  tImpUc-ity  of 
their  form  idmlu  of  thiii  but  the  lobater'a  shell  being 
applied  t«  the  llmba  of  hie  body,  sa  well  as  to  the  body 
itaelf,  doea  not  admit  i^  either  of  the  modes  of  auiirge- 
ment  which  ii  obaerrBd  in  other  ahella.  Il  is  »  bird 
(Jul  It  cinnot  eipind  or  itietcb,  and  It  Ii  ao  compllcilcd 
in  Ita  form  that  II  doet  not  admit  of  being  eolarged  by 
adding  to  lt>  edge.  How,  Ihen,  waa  the  growth  of  the 
lobiter  to  be  prorided  lott  We  hi>e  aeen  that  room 
could  not  he  made  for  him  [d  bli  old  shell :  wu  he  than 
to  be  annually  fitted  with  a  new  oae  7  If  ao,  another 
difficulty  iriiaa;  tow  na)  he  to  get  out  of  hia  prcMDl 
confinement  r  How  waa  be  to  open  bia  hard  coat,  or 
draw  bis  lep  out  of  hit  boota  which  ire  become  too  Ugbl 
for  him  ?  The  works  of  the  Deity  are  known  by  expe- 
dienti,  and  tlie  pronaiona  of  hi*  power  extend  to  the 
m«t  deaperate  ciiei.  The  case  of  the  lobitar  Is  thus 
prorlded  fori  At  certain  aeisons  hia  ihell  growa  soft. 
The  animal  swella  hia  body;  the  aeams  open,  and  the 


Vhe 


come  loose  upon  the  body,  Ihe  aoil 
effort,  and  by  a  trembling  motion,  a  son  or  ipaim,  cans 
off  Ida  case,  la  Ihla  stile  of  nikeduesa  the  poor  defence- 
lesa  fish  retiree  to  a  bole  In  the  rocks.  The  released 
body  miket  a  niditen  growth.  In  about  eight  and  forty 
hours  1  freah  concretion  of  humour  tikei  plice  ill  over 
the  surface  of  hia  body ;  it  quickly  hardens ;  and  thus  a 
oew  ahell  Is  formed,  fitted  In  every  part  to  the  Increased 
slu  of  the  body  and  limbs  of  the  aalmal .  See  the  lub- 
Ject  fuUy  handled  by  Mr  Couch,  in  the  foUawlog  Note. 
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descend  to  be  excluded^  and  placed  under  the 
taiii  where  the  animal  preserves  them  from 
danger  for  some  time,  until  they  come  to  ma- 
turity ;  when,  being  furnished  with  limbs  and 
motion,  they  drop  off  into  the  water. 

When  the  young  lobsters  leave  the  parent, 
they  immediately  seek  for  refuse  in  the 
smallest  clefts  of  rocks,  and  in  such  like  cre- 
vices at  the  bottom  of  the  sea,  where  the 
entrance  is  but  small,  and  the  opening  can  be 
easily  defended.  There,  without  seeming  to 
take  any  food,  they  grow  larger  in  a  few 
weeks'  time,  from  the  mere  accidental  sub- 
stances which  the  water  washes  to  their 
retreats.  By  this  time,  also,  they  acquire  a 
hard  firm  shell,  which  furnishes  them  with 
both  offensive  and  defensive  armour.  They 
then  begin  to  issue  from  their  fortresses,  and 
boldljr  creep  along  the  bottom,  in  hopes  of 
meeting  with  more  diminutive  plunder.  The 
spawn  of  fish,  the  smaller  animals  of  their 
own  kind,  but  chiefly  the  worms  that  keep  at 
the  bottom  of  the  sea,  supply  them  with 
plenty.  They  keep  in  this  manner  close 
among  the  rocks,  busily  employed  in  scratch- 
ing up  the  sand  with  their  claws  for  worms, 
or  surprising  such  heedless  animals  as  fall 
within  their  grasp :  thus  they  have  little  to 
apprehend,  except  from  each  other ;  for  in 
them,  as  among  fishes,  the  large  are  the  most 
formidable  of  all  other  enemies  to  the  small. 

But  this  life  of  abundance  and  security  is 
soon  to  have  a  most  dangerous  interruption ; 
for  the  body  of  the  lobster  still  continuing  to 
increase,  while  its  shell  remains  unalterably 
the  same,  the  animal  becomes  too  large  for  its 
habitation,  and,  imprisoned  within  Uie  crust 
that  it  has  naturally  gathered  round  it,  there 
comes  on  a  necessity  of  getting  free.  The 
young  of  this  kind,  therefore,  that  grow  faster, 
as  I  am  assured  by  the  fishermen,  change  their 
shell  oftener  than  the  old,  who  come  to  their 
full  growth,  and  who  remain  in  the  same 
shell  often  for  two  years  together.  In  general 
however,  all  these  animals  change  their  shell 
once  a-year ;  and  this  is  not  only  a  most  pain, 
ful  operation,  but  also  subjects  them  to  every 
danger.'     Moulting  season  is  generally  about 

'  Proce9»  of  EsHviation  in  Skrimpty  LoUtert,  and 
Crab* — Dr  Milne  Edwards,  in  his  Histoiro  Naturella 
(fas  Crustacea,  has  given  an  account  of  what  may  be 
considered  the  present  state  of  our  Imowledge,  of  the 
circumstances  under  which  the  process  of  exuviation  is 
effected,  and  the  methods  by  which  It  is  accomplished 
in  the  long.tailed  stallc-eyed  crustaceans ;  but  as  much 
of  what  that  eminent  naturalist  advances  is  derived  from 
other  authorities,  and  I  have  reason  to  conclude,  con- 
trary to  the  general  opinion,  that  the  circumstances 
attending  this  process  of  nature,  are  different  in  even 
nearly  allied  species,  there  still  remains  space  for  inquiry. 

R&umur  is  our  only  original  authority  for  the  minute 
rirrumstances  attending  the  process  of  exuviation,  which 
Le  observed  in  the  river  crayfish  (Potamobius  fluviatilfs, 
Leach;)   but   not  having  an  opportunity  of  consulting 


the  begimiing  of  summer^  at  which  time  their 
food  is  in  plenty,  and  their  strength  and  viffour 
in  the  highest  perfection.  But  soon  all  Uieir 
activity  ceases ;  they  are  seen  forsaking  the 

that  author's  work,  1  copy  his  narrative  from  Dr  M. 
Ed^vards's  quotation:  A  few  days  previous  to  the 
commencement  of  the  opeiations,  the  creature  absttins 
from  all  solid  nourishment,  and  the  carapace  and  abdo. 
minal  segments  will  be  found  to  ofier  less  than  the  usual 
resistance  to  the  pressure  of  tlie  Anger.  Shortly  af tex^ 
wards  the  crayfish  appears  restless,  and  rubs  its  legs 
against  each  ^er ;  it  then  throws  itself  on  its  back, 
agitates  its  whole  body  and  then  distends  it,  by  which 
the  membrane  joining  the  carapace  to  the  abdomen  is 
burst,  and  this  great  dorsal  plate  is  raised.  Some  degree 
of  rest  follows  these  first  struggles ;  but  after  a  short  time 
the  animal  again  puts  all  its  organs  in  motion,  the  ca- 
rapace is  seen  to  rise  gradually  from  the  legs  beneath, 
and  in  less  than  half  an  hour,  the  animal  has  extricated 
itself  from  this  portion  of  its  slough.  By  retracting  its 
head,  the  antemue,  vyeM,  and  legs  are  withdrawn  as  from 
a  case  ;  and  the  extrication  of  the  last,  being  the  roost 
difficult  and  complicated  operation,  is  attended  with  so 
much  pain,  that  the  eflbrt  sometimes  occasions  the  loss 
of  one  or  more  of  the  organs.  The  hinder  parts  are 
withdrawn  with  less  difficulty;  the  head  is  conducted 
below  the  carapace,  and  the  tail  being  thrown  off  by  a 
forward  moUon  attended  with  a  brisk  aud  distendve 
action,  tlie  creature  is  seen  4ivait«4  el  tU  its  encum. 
brances,  and  the  case  is  left  unbroken,  as  if  no  struggle 
had  ever  taken  place  within  it. 

I  have  no  doubt  that  the  process  here  described  in  the 
cray-fish  corresponds  to  what  takes  place  in  the  common 
prawn  (Palasmon  serratus.  Leach,)  although  I  have  never 
been  able  to  observe  it  in  operation  : — ^the  following  is 
a  description  of  the  case  from  which  the  animal  has 
recently  extricated  itself :  The  whole  is  thin,  elastic  and 
transparent ;  the  carapace  with  its  serrated  process  whole, 
the  antennsB  perfect  to  their  minute  extremities;  tha 
palpi  and  jaws  drawn  within  the  cavity  of  the  thorax, 
and  partially  separated  from  the  sternal  plate ;  the  latter 
with  the  legs  still  forming  a  loose  attachment  to  each 
other,  and  without  fracture,  but  drawn  somewhat  pos- 
teriorly  into  the  thoracic  cavity.  The  case  and  pedestal 
of  one  eye  were  %rithln  the  thorax,  but  the  other  could 
not  be  found: — the  legs  perfect,  and  attached  to  the 
sternal  plate.  The  caudal  platea  were  united  at  their 
joints,  but  in  no  part  was  there  any  intervening  mem- 
brane, this  portion  of  the  body  not  appearing  to  be 
thrown  off  with  the  mure  sdid  covering:  a  circumstance 
which  will  account  for  the  fact,  that  the  eyes  do  not  long 
remain  attached  to  the  adjacent  parts  after  the  slough  is 
left  by  its  inhabitant 

The  habits  of  the  lobster  ( Astacus  Europeus,  Leach,) 
at  this  periodical  crisis,  and  the  circumstances  attending 
it,  present  a  very  considerable  difference  from  those  erf 
the  species  already  mentioned.  So  far  from  abstaining 
from  food,  it  is  not  uncommon  for  it  to  be  taken  in  crab 
pots,  which  it  has  been  enticed  to  enter  by  the  allure, 
ment  of  the  usual  bait;  and  instances  have  been  relatfod 
to  me,  where,  when  the  fishermen  commenced  to  handle 
his  capture,  the  animal  has  slipped  away,  leaving  an 
empty  husk  as  the  only  reward  of  his  labour.  It  was  by 
a  circumstance  somewhat  similar  that  the  opportunity  is 
afforded  me  of  giving  a  minute  description  oifa  very  per- 
fect case,  left  by  the  creature  when  it  made  its  escape: 
— (or  escape  it  did,  through  an  aperture  too  narrow  to 
have  allowed  it  to  pass  if  its  new  covering  had  possessed  a 
very  moderate  degree  of  firmness — to  the  no  small 
annoyance  of  the  fisherman,  who  had  calculated  on  the 
possession  of  a  prise  somewhat  above  the  ordinary  mag> 
nitude.  f  cannot  find  that  any  extraordinary  actions  or 
contortions   have   been    observed    in  the  lobster,  when 
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open  parts  of  the  deep,  and  seeking  some 
retired  situation  among  the  rooks,  or  some 
outlet  where  they  may  remain  in  safety  from 
the   attacks  of  their  yarious  enemies.     For 

•ngaged  ia  deliveriog  IImU  from  its  ti-ftoinittla,  or  Miat 
tUo  time  fg  prolonged,  ts  is  tho  case  with  the  cny-fisb  ; 
circumstances  which  are  easily  accounted  for  by  an  ex- 
amination of  the  crust ;  and  it  is  certain  that  when 
delivered  it  possesses  great  activity  in  eflectlng  its  escape, 
and  that  neither  tho  prawn  mr  tho  lobster  devour,  as 
has  been  supposed,  any  portion  ef  th^ld  shell. 

In  the  specimen  refornd  to,  the  case  of  the  antenna 
and  palpi  was  perfect  to  their  minutest  extremities  ;  the 
stalk  also,  and  transparent  covering  of  the  eyes,  were 
uninjured,  but  tho  former  was  attached  on  fts  inferior 
portion  only,  tho  superior  half  hanging  loose,  so  tliat  it 
would  soon^have  fallen  away  In  the  agitation  of  the  sea. 
The  segments  and  joints  of  the  posterior  portion  of  the 
body,  with  the  caudal  plates,  were  all  joined  together, 
but  without  any  intervening  membrane  ;  and  the  infer- 
ior parts  from  beneath  tho  snout,  including  the  jaws  and 
footjaws,  chelsadlegs,  with  the  sternal  plate,  CBsophagus 
and  internal  coat  of  the  stomachy  formed  one  connected 
portion,  with  no  further  separation  tlian  arises  from  the 
absence  of  erery  portion  of  membrane.  The  whole  of 
tiiese  inferior  portions  t«-a8  drawn  very  considerably 
within  the  carapace ;  and  it  was  the  latter  section  of  the 
ftukee  only  that  showed  a  mark  of  the  manner  in  which 
the  animal  had  delivered  itself  from  its  case ;  and  this 
it  did  in  a  way  not  to  be  mistaken.  Through  the  middle 
of  ti;is  space,  ran  a  line  as  straight  as  if  it  bad  been  cut 
with  a  knife,  and  evidentty  formed  by  a  natural  process 
of  separation  :  for  it  oven  proceedod  through  the  centre 
of  the  snout,  to  the  terminal  pointed  process,  at  the  root 
of  which  it  tumod  off  on  the  right  side ;  so  that  the 
least  effort  of  the  animal  was  sufficient  to  aflbrd  it  a 
passage. 

The  observation  here  made  on  a  very  perfect  specimen 
that  came  into  my  poMossion  by  great  accident,  hat  been 
further  confirmed  by  a  cmroful  examlnfttion,  hdth  of  the 
living  lobster,  in  which  an  obscure  line  is  perceptible^ 
where  the  natural  separation  takes  place;  and  also  of  a 
specimen  of  small  size,  in  which  the  sloughing  or  natural 
process  of  division  had  only  begun.  In  the  latter  case  a  deep 
channel  had  been  formed  on  tho  external  pert,  nearly 
iialf  throi^b  the  carapace ;  while  the  internal  portion 
still  remained  firm ;  but  I  have  little  doubt  that  if  the 
creature  had  lived  but  a  few  days  longer,  the  separation 
would  have  been  complete,  and  the  animal  would  have 
oseaped  from  its  prison. 

The  growth  i  the  young  of  the  long^tailed  Crust*, 
ceana^  is  well  known  to  be  exceedingly  rapid  ;  and  there 
seems  reason  to  believe  that  the  process  of  exuviation  is 
repeated  at  least  two  or  three  times  in  the  course  of  the 
first  year  of  their  sge.  Tn  the  course  of  a  summer, 
among  msny  prawns  one  or  two  may  always  be  found  in 
a  state  that  indicates  the  having  lately  paesed  through 
this  process;  but  about  October  or  November  they  all 
seem  to  undergo  it  at  once,  the  breeding  season  finishes, 
and  no  fiirther  change  in  the  shell  takes  place  until  the 
approach  of  tho  spring.  It  is  not  improbable  that  the 
genera]  opinion  is  correct,  which  limits  the  exuviation 
of  the  adult  animals  to  once  in  the  year;  but  from  the 
marks  of  old  injuries,  and  the  Incrustation  of  parasitic 
animals,  I  have  come  to  the  conclusion  that  In  advanced 
age  the  lobster  does  not  throw  off  Its  case  with  any  regu- 
larity, and  perhaps  not  at  all. 

When  about  to  throv  off  Its  exuvite  the  crab  com< 
monly  retires  to  some  secret  place,  in  the  near  neigh- 
lK»urhood  of  rocks  that  will  afford  it  shelter  when  unable 
to  escape  from  danger,  or  defend  iUelf  from  enemies. 
Its  craving  appetite  seems  also  at  this  time  to  be  sus- 
pended ;  but  the  particular  subject  of  my  observation 
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some  days  before  their  change,  the  animal 
discontinues  its  usual  Toraoiousness ;  it  is  no 
longer  seen  laboriously  harrowing  up  the  sand 
at  tbe  bottom,  or  fighting  with  others  of  it^ 

differed  from  others,  in  wandering  into  a  crab-pot  at  this 
period,  in  search  of  food;  and  being  known  by  the 
fishermen  to  be  what  is  called  peel,  that  is,  about  to 
throw  off  its  crust,  it  was  transferrsd  to  the  safe  custody 
of  the  store.pot,  on  Saturday,  July  UOth,  where,  on  the 
morning  of  August  1,  it  was  found  just  then  delivered 
from  its  covering.  As  quickly  as  poasible,  and  without 
injury,  the  Hving  crab  aud  its  empty  representative  wore 
brought  to  me:  and  tho  following  is  a  deacription  of  the 
exnvisB. 

The  longest  diameter  ef  tho  carapace  was  6f  inches ; 
compass  of  tho  largest  chela,  and  length  of  the  flap  or 
tail,  Mverally  3f  inches:  the  individual  a  female,  or 
what  is  termeid  by  fiahermen  a  Bon  Crab.  The  carapace 
was  sound,  except  on  its  under  surface,  where  in  its 
ordinary  state  a  curved  line  passes  backward  from  the 
jaws  to  the  hinder  part  of  the  body.  When  caught  on 
the  30th  this  portion  was  observed  by  tho  fishermen  to 
be  loosened  ;  and  now  the  portion  included  between  Ibis 
waved  line  and  the  stenial  plate,  was  entirely  separate 
and  fiallen  inward.  The  sheatlis  of  the  antemus  and 
palpi  perfect ;  one  eye  gone,  the  other  remaining,  with 
the  transparent  covering  perfect,  the  stalk  loosely  attached ; 
the  tail  and  all  its  appendages  perfect ;  the  sternal  plate 
beginning  to  break  across  in  the  middle,  leaving  to  each 
portion  a  pair  of  legs  on  each  side ;  but  this  net  being  a 
complete  or  natural  separation,  may  have  been  produced 
by  the  weight  of  the  limbs  alone,  or  the  efforts  of  the 
snfnaL  The  ehelss  and  legs  peiiect  in  all  their  attach- 
ments,  the  membranes  unbroken ;  and  the  flat  bones 
which  occupy  tbe  mlddlo  of  tbe  muscles  and  serve  them 
for  tendons  or  points  of  attachment  for  motion,  were  un. 
injured  and  fostened  to  each  joint,  their  distant  extrem. 
Ities  hanging  loosely  In  the  cavity  of  the  case  of  the  limb. 
The  coverings  of  the  branchiss  were  peribct  to  their  mi. 
nuteet  extremities  ;  and  besides  the  internal  coat  of  the 
storaacl),  tho  whole  Internal  skeleton  of  the  animal  was 
thrown  off  without  fracture  or  displacement: — lm*lading 
the  two  motive  bones  or  levers  that  pass  through  the  mid. 
die  of  the  body  from  the  jaws,  to  be  attached  to  the  In- 
temal  dorsal  aspect  of  the  carapace:  where  ibnneriy 
attached,  however,  to  tbe  carapace  they  hung  loose.  The 
curious  bony  articulations  of  the  grinding  apparatus  of  the 
stomach,  which  renders  the  digeetion  of  these  Crusta- 
ceavit  analogous  to  the  rumination  of  qtmdrupeds,  toge- 
ther with  the  double  crustaceous  bodv  (perhaps  gland)  at 
the  pyloric  orifice,  and  the  whole  of  the  bony  crusts  or 
chambers  that  receive  the  muscles  which  move  the  legs, 
were  disengaged  with  displacement. 

The  living  representative  of  this  wonderful  skeleton 
measured  7\  Inches  In  iU  longest  diameter,  the  compass 
of  the  largest  chela,  and  length  of  the  flap  or  tail,  4 
inches;  the  weight  24^  ounces,  being  5|  ounces  less 
than  an  ordinsry  crab  of^tho  same  dimensions,  weighed 
with  It  for  comparison.  It  was  plump,  having  much 
the  appearance  of  a  lump  of  dough  enclosed  in  a  mem. 
brane  ;  and  it  was  also  equally  soft,  With  scarcely  more 
power  of  motion  :  appearing  sensitive  only  when  pressed 
on  the  under  surfoce  of  the  carapace.  The  colour  above 
was  red,  beneath  a  pale  yellow,  the  flap  purplish ;  the 
bristles  on  the  legs  fully  formed,  but  soft,  which  is  the 
more  worthy  of  notice,  as  I-  have  seen  the  ProceUana 
platycheles,  in  which  villosity  forms  a  conspicuous 
character,  entirely  naked  when  ju«t  escaped  fii>m  the 
crust.  On  cutting  open  the  legs  and  chel»,  tlio  bony 
plates  to  which  the  muscles  are  attached,  and  which 
<eerve  for  tendons,  were  found  as  soft  as  wet  parchment, 
and  towards  the  extreme  joints,  could  net  be  distinguislied 
with  certainty.     On  breaking  ofl'tho  largest  chela  at  the 
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kind,  or  hunting  its  prey ;  it  lies  torpid  and 
motionless,  as  if  in  anxious  expectation  of  the 
approaching  change.  Jnst  before  casting  its 
shell,  it  throws  itself  upon  its  back,  strikes  its 

joint  where  the  inimal  is  iteelf  aocustomed  to  lepsivte 
ft  when  ii^iired,  the  aswl  membrane  formed  towerdt 
the  body,  and  no  discharge  took  place;  but  a  watery 
fluid  proceeded  copioasly  from  the  surface  towards  the 
limb,  which  was  thus  soon  left  empty,  speedily  becoming 
capable  of  being  blown  np  with  afr  like  a  bladder.  On 
proceeding  to  dissect  the  body  a  similar  circumstance 
took  place,  the  fluid  running  off  in  so  large  a  quantity, 
that  I  regretted  when  too  late,  that  I  had  net  taken  the 
precaution  to  have  measured  it.  In  a  few  minutes,  the 
body  had  so  sunk  into  one  mass  that  1  was  anaUe  to 
distinguish  the  separate  parts.  At  the  lower  and  inner 
part  of  each  joint  of  the  cheUs  and  legs,  an  opening  re. 
mained,  in  the  form  of  a  slit ;  throogh  which  the  flat 
central  bony  plate,  found  in  the  empty  rmst,  had  been 
withdrawn;  which  opening  of  course  must  be  closed 
when  tlie  shell  is  finally  consolidated. 

It  appears  from  close  inspection,  that  the  exuvi*  of  a 
lobster  consists  of  the  same  parts  as  those  of  a  crab  ;  the 
whole  internal  skeleton  and  evtemal  surface  of  the 
branchisB,  with  the  osseous  tendons  of  the  muscles,  bar- 
ing  been  rstlected.  But  they  are  mors  distinctly  ascer. 
tained  in  the  latter  species,  from  their  grsater  firmness 
of  texture  ;  and  I  may  add  also  in  reference  to  myself, 
that  a  desire  to  preserre  the  specimen  peHect,  had  In 
the  former  case  preTonted  a  very  minute  examination  of 
the  internal  structure. 

Having  procorsd  a  crab  that  was  beginning  to  show 
signs  of  a  commencement  of  the  process  of  exuviation, 
I  found  the  limbs  shrunk  to  three-fburtbs  of  what  the  shell 
could  well  contain ;  the  soft  contents  of  the  points  of  the 
rhel9  being  diminished  much  more  than  the  muscular 
structure.  A  grsater  diminution  than  this,  however, 
takes  place  before  the  process  of  deliverance  is  accom* 
pushed :  but  all  the  vigilance  that  I  have  exerted  has 
not  enabled  me  to  see  the  actual  escspe  from  the  crust ; 
which  is  usually  left  In  some  void  place,  often  in  a  sandy 
basin,  and,  as  several  fishermen  have  informed  me,  alwajrs 
on  its  back ;  as  the  living  specimen  I  have  described  is 
represented  alto  to  have  been  found  in  the  stors.pot 

The  newly  extricated  rrab  has  at  finit  strength  enough 
to  erawl  off  to  a  place  of  safety,  commonly  beneath  the 
shelter  of  a  neighbouring  crevice,  of  such  limited  dimen- 
sions at  its  entrance,  that  it  seems  surprising  it  should 
ever  be  able  to  return  from  it,  in  its  new  state  of  growth. 
The  first  instinct  of  nature  after  securing  a  place  of 
retreat,  is  to  absorb,  I  suppose  by  swallowing  it,  as  much 
fluid  as  will  distend  its  organs  and  their  common  cover- 
ing, now  as  flexible  as  velvet,  to  the  full  extent  of  their 
capacity ;  by  which  means  the  deposition  of  crustaceous 
particles  Is  made  according  to  the  dimi^nsions  of  its 
newly  acqulrsd  bulk:  which  in  the  instance  now  des. 
cribeid,  that  had  arrived  at  the  ordinary  slw  of  a  female, 
and  allowing  for  the  thickness  of  the  first  crust,  exceeded 
the  former  by  at  least  an  inch  in  its  longest  diameter, 
and  in  all  its  dimensions  in  the  same  proportion.  In 
the  early  stages  of  growth,  the  increase  of  bulk  at  ex. 
uviation  is,  of  course,  much  more  considerable.  In  rehu 
tive  proportion.  Some  of  these  smaller  specimens  may 
be  found  passing  through  this  natural  process  in  every 
month  of  the  year ;  but  in  some  adult  individuals,  the 
same  crust  must  continue  tar  a  long  time,  since  I  have 
seen  one  with  oysters  measuring  two  Inches  and  a  half 
in  length,  on  the  carapace ;  and  in  another,  a  mussel 
(mytilus)  about  an  inch  In  length,  attached  by  Its  byssus 
to  a  joint  near  the  body. 

MThether,  as  has  been  said,  the  refected  case  forms  a 

n.eat  for  ito  old  inhabitant,  on  its  first  return  to  habiu  of 

activity, may  well  be  questioned;  though  I  have  known 


daws  against  each  other,  and  every  limb 
seems  to  tremble  ;  its  feelers  are  agitated,  and 
the  whole  body  is  in  violent  motion ;  it  then 
swells  itself  in  an  unusual  manner,  and  at  last 
the  shell  is  seen  beginning  to  divide  at  its 
junctures ;  particularly,  it  opens  at  the  junc- 
tures of  the  belly,  where,  like  a  pair  of  jumps, 
it  was  before  but  seemingly  united,  it  aJso 
seems  turned  inside  out,  ana  its  stomach  comes 
away  with  its  shell. — After  this,  by  the  same 
operation,  it  disengages  itself  of  the  claws, 
which  burst  at  the  joints ;  the  animal,  with  a 
tremulous  motion,  casting  them  off  as  a  man 
would  kick  off  a  boot  that  was  too  big  for  him. 

Thus,  in  a  short  time,  this  wonderful  crea- 
ture  finds  itself  at  liberty,  but  in  so  weak  and 
enfeebled  a  state,  that  it  continues  for  several 
hours  motionless.  Indeed,  so  violent  and 
paiiiful  is  the  operation,  that  many  of  them 
die  under  it;  and  those  which  survive  are  in 
such  a  weakly  state  for  some  time,  that  they 
neither  fake  food  nor  venture  from  their  re. 
treats.  Immediately  after  this  change,  they 
have  not  only  the  softness  but  the  timidity  ol 
a  worm.  Every  animal  of  the  deep  is  Uieq^ 
a  powerful  enemy,  which  they  can  neither 
escape  nor  oppose ;  and  this,  in  fact,  is  the  time 
when  the  dog-fish,  the  cod,  and  the  ray,  devour 
them  by  hundreds.  But  this  state  of  defence- 
less  imbecility  continues  for  a  very  short  time: 
the  animal,  in  less  than  two  days,  is  seen  to 
have  the  skin  that  covered  its  body  grown  al. 
most  as  hard  as  before ;  its  appetite  is  seen  to 
increase ;  and,  strange  to  behold  !  the  first  ob- 
ject that  tempts  its  gluttony,  is  itsown  stomach, 
which  it  so  lately  was  disengaged  from.  This 
it  devours  with  great  eagerness ;  and  some  time 
after  eats  even  its  former  shelL  In  about 
forty.eight  hours,  in  proportion  to  the  animals 
health  and  strength,  the  new  shell  is  perfectly 
formed,  and  as  hard  as  that  which  was  but 
just  thrown  aside. 

To  contribute  to  the  speedy  growth  of  the 
shell,  it  is  supposed  by  some,  that  the  lobster 
is  supplied  with  a  very  extraordinary  concre- 
tion within  its  body,  that  is  converted  into  the 
shelly  substance.  It  is  a  chalky  substance, 
found  in  the  lower  part  of  the  stomach  of  all 
lobsters,  improperly   called  crabs'  eyes,  and 


an  instance  where  one  crab  has  devoured  another,  leav- 
ing nothing  but  the  points  of  the  legs,  and  a  small  por- 
tion of  the  carapace  ;•— but  in  the  analogous  instance  of 
a  prawn,  that  had  Just  thrown  off  its  exuvia,  I  have 
detected  the  source  of  the  firmness  of  the  new  covering, 
in  the  presence  of  small  shelLfish  in  Its  stomach.  Umler 
a  lensi,  a  minute  trochus,  perhaps  the  T.  cizyphinus,  and 
some  specimens  of  an  oval  bivalve,  were  distinguishable. 
This  is  perhaps  the  only  period  of  their  lives  when  their 
food  is  of  this  kind,  but  its  nature  cannot  often  be  ascer. 
tained,  by  the  comminution  it  undergoes  from  the  man* 
ner  in  which  it  is  devoured,  when  the  jaws  have  attaimd 
their  firmness. — fVom  tiro  commnnicationg  by  Mr  Couch 
in  the  Magaxine  of  Zoology  and  Botmmf, 
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fold  under  that  title  in  the  shops.  About  the 
time  the  lobster  quits  its  shelly  the  teeth  in 
its  stomach  break  these  stones  to  pieces,  and 
the  fluids  contained  therein  dissolve  them. 
This  fluid,  which  still  remains  in  the  new 
stomach,  is  thought  to  be  replete  with  a  petri. 
fying  quality,  proper  for  forming  a  new  shell: 
however,  the  concreting  power  that  first  formed 
these,  shows  a  sufiicient  power  in  the  animal 
to  produce  also  the  shell ;  and  it  is  going  but 
a  short  way  in  the  causes  of  things  when  we 
attempt  to  explain  one  wonder  by  another. 

When  the  lobster  is  completely  equipped  in 
its  new  shell,  it  then  appears  how  much  it  has 
grown  in  the  space  of  a  few  days ;  the  dimen. 
sions  of  the  old  shell  being  compared  with 
those  of  the  new,  it  will  be  found  that  the 
creature  is  increased  above  a  third  in  its  size ; 
and,  like  a  boy  that  has  outgrown  bis  clothes, 
it  seems  wonderful  how  the  deserted  shell  was 
able  to  contain  so  great  an  animal  as  entirely 
fills  up  the  new. 

The  creature  thus  furnished,  not  only  with 
a  complete  covering,  but  also  a  gpreater  share 
of  strength  and  courage,  ventures  more  boldly 
among  the  aiumals  of  the  bottom  ;  and  not  a 
week  passes,  that,  in  its  combats,  it  does  not 
suffer  some  mutilation.  A  joint,  or  even  a 
whole  claw,  is  sometimes  snapped  off  in  these 
encounters.  At  certain  seasons  of  the  year 
these  animals  never  meet  each  other  without 
an  engagement.  In  these,  to  come  oil'  with 
the  loss  of  a  leg,  or  even  a  claw,  is  considered 
as  no  great  calamity ;  the  victor  carries  ofl*  the 
spoil  to  feast  upon  at  leisure,  while  the  other 
retires  from  the  defeat  to  wait  for  a  thorough 
repair.  This  repair  it  is  not  long  in  procuring. 
Prom  the  place  where  the  joint  of  the  claw 
was  cut  away,  is  seen  in  a  most  surprbing 
manner  to  burgeon  out  the  beginning  of  a  new 
claw.  This,  if  observed  at  first  is  small  and 
tender,  but  grows,  in  the  space  of  three  weeks, 
to  be  almost  as  large  and  as  powerful  as  the 
old  one.  I  say  almost  as  large,  for  it  never 
arrives  to  the  full  si/^ ;  and  this  is  the  reason 
we  generally  find  the  claws  of  lobsters  of  un- 
equal magnitude.' 

After  what  has  been  thus  described,  let  us 
pause  a  little,  to  reflect  on  the  wonders  this 
extraordinary  creature  ofiers  to  our  imagina- 
tion !  An  animal  without  bones  on  the  inside, 
yet  furnished  with  a  stomach  capable  of  di- 
gesting the  hardest  substances,  the  shells  of 
rauscels,  of  oysters,  and  even  its  own  ;  an  ani- 
mal  gaining  a  new  stomach  and  a  new  shell 
at  stated  intervals  !  furnished  with  the  instru- 
ments of  generation  double  in  both  sexes  ;  and 


1  In  the  water,  these  animals  are  able  to  run  nimbly 
apoii  their  lep  or  small  claws ;  and,  if  alarmed,  they 
can  springp  tail  foremost,  to  a  surprising  distance  almost 
as  swiftUr  as  a  bird  can  fly. 


yet  with  an  apparent  incapacity  of  uniting ; 
without  red  blood  circulating  through  the  body, 
and  yet  apparently  vigorous  and  active  !  but, 
most  strange  of  all,  an  animal  endowed  with 
a  vital  principle  that  furnishes  out  such  limbs 
as  have  been  cut  away  ;  and  keeps  continually 
combating  it,  though  in  constant  repair  to  re- 
new its  engagements  !  These  are  but  a  small 
part  of  the  wonders  of  the  deep,  where  nature 
sports  without  a  spectator  ! 

Of  this  extraordinary  yet  well-known  ani- 
mal there  are  many  varieties,  with  some  dif. 
ferences  in  the  claws,  but  little  in  the  habits 
or  conformation.'  It  is  found  above  three 
feet  long*;  and  if  we  may  admit  the  shrimp 
and  the  prawn  into  the  class,  though  un- 
furnished with  claws,  it  is  seen  not  above 
an  inch.  These  all  live  in  the  water,  and  can 
bear  its  absence  for  but  a  few  hours.  The 
shell  is  black  when  taken  out  of  the  water,  but 
turns  red  by  boiling.  The  most  common  way 
of  taking  the  lobster  is  in  a  basket,  or  pot,  as 
the  fishermen  call  it,  made  of  wicker  work,  in 
which  they  put  the  bait,  and  then  throw  it  to 
the  bottom  of  the  sea,  in  six  or  ten  fathom 
water.  The  lobsters  creep  into  this  for  the 
sake  of  the  bait,  but  are  not  able  to  ^ot  out 
again.     The  river  cray-fish'  difiers  little  from 


'  The  Norway  Lobster, — It  has  generally  eight  legs, 
besides  two  claspers,  with  six  unequal  feelers;  two  eyes, 
commonly  distant,  placed  on  fast  stakes,  and  movable; 
tlie  tail  is  articulated  and  unarmed.  The  body  is  long, 
with  the  thorax  aculeated  forwards ;  and  prismatic  arms, 
with  the  angles  spiny.  This  species  is  nearly  equal  in 
size  to  the  common  lobster,  and  is  principally  found  in 
the  northern  ocean.     U  also  inhabits  Great  Britain. 

The  Fraton^-^Pnwxa  have  a  long  serrated  snout, 
bending  upwards ;  three  pair  of  veiy  long  filiform  feelers ; 
claws  small,  furnished  with  two  fangs ;  smooth  thorax  ; 
five  joints  to  the  tail ;  middle  caudal  fin  subulated,  two 
outmost  flat  and  rounded.  It  is  frequent  in  several  shores 
among  loose  stones ;  sometimes  found  at  sea,  and  taken 
on  the  surface  over  thirty  fathoms  depth  of  water:  ciner- 
eous when  fresh,  and  of  a  fine  red  when  boiled. 

The  Skria^, — Shrimps  possess  long  slender  feelers, 
and  between  them  two  projective  lamina;  the  claws  have 
a  single-hooked  movable  fang  ;  they  have  three  pair  of 
legs  ;  seven  joints  in  the  tail ;  tlie  middle  raudaUfin 
subulated,  the  four  others  round  and  fringed  ;  a  spine  on 
the  exterior  side  of  each  of  the  outmost.  These  animals 
inhabit  the  shores  of  Britain  in  vast  quantities,  and  are 
the  most  delicious  of  the  genus. 

The  SptUia.^This  has  a  snout  like  a  prawn,  but 
deeper  and  thinner ;  the  feelers  longer  in  pr(^rti<m  to 
the  bulk :  the  sub-caudal  fins  rather  larger.  This  ani- 
mal is,  at  full  growth,  not  above  the  bulk  of  the  shrimp. 
The  squilla  inhabits  the  coast  of  Kent,  and  is  sold  in 
London  under  the  name  of  the  white  shrimp,  as  it  as- 
sumes  that  colour  when  boiled. 

'  Cray  or  CrawJUh, — This  species  of  lobster  has  a 
projecting  snout,  slightly  serrated  on  the  sides ;  a  smooth 
thorax ;  the  back  smooth,  with  two  small  spines  on  each 
side ;  the  claws  large,  beset  with  small  tubercles ;  the 
two  first  pair  of  lep  clawed,  the  two  next  subulated ; 
the  tail  consists  of  five  joints ;  and  the  caudal  fins  are 
rounded.  The  flesh  of  the  craw-fish  is  cooling,  moisten- 
ingi  and  adapted  to  nourish  such  as  labour  under  coiw 
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the  lobster,  but  thtt  the  one  will  tivo  only  in 
freah  waler,  »nd  the  other  will  thrive  only  in 
the  sea. 

The  trab  ii  an  animal  found  equally  in  fresh 
and  suit  water;  at  well  apon  land  as  in  the 
ocean.     In  shape  it  differs  »ery  much  from 


the  lobster,  but  entirely  resembles  it  in  habits 
and  confumiation.  The  tail  in  this  animal  is 
not  sn  apparent  as  in  the  former,  being  that 
broad  flap  that  seems  to  cover  a  part  uf  the 
belly,  and  when  lifted  diseoreri  the  peas  or 
spawn,  situated  there  in  great  sbandance.  It 
resembles  the  lobster  in  the  number  of  its 
claws,  which  are  two;  and  its  legn,  which  are 
eight,  toar  on  either  side.  Like  the  lobster, 
it  is  a  bold  Toradous  animal;  iknd  such  an  en- 
mity da  crabs  bear  each  other,  that  those  who 
carry  them  for  sale  to  market,  often  tie  their 
claws  with  strings  to  prevent  their  fighting 
arkd  maiming  themselves  by  the  way.  In 
short,  it  reicmhles  the  lobster  in  every  thing 
but  the  amaiing  bulk  of  its  body  compared  to 
the  size  of  its  head,  and  the  length  of  its  in- 
testines, which  have  many  convolutions. 

As  the  crab,  however,  is  found  upon  land 
as  well  as  in  water,  tlie  peculiarity  of  iis  situ- 
ation produces  k  difference  in  its  habitudes, 
which  it  is  proper  to  describe.     The  Land 

snniptlanib  Thoivh  they  ir*  Tariowlr  irmni,  jtt  no 
fa/U  of  tbem  ti*  ■atibt*  «xe«pl  thair  cliwi  aitd  uili. 
Suupi  are  frtqusntly  niv<«  of  Uum. 

Tbgra  urc  gmt  quuitlllst  al  than  B>h  tn  tfa*  rlnr 
Obn,  on  (he  bord«n  of  SilMli ;  but  the  pmpla  find  tli«ni 
•nrcalf  euatila,  btcmina  tf  a  blttw  ■romatlc  ihiMr, 
nr7  dIngrBeaU*  in  Ibod.  Cnw.fiili  aba  abound  In  lb* 
rirer  Don,  in  Mweoiy,  wban  tb«r  m  laid  tM  kup«  to 
patraiy,  altar  wblcta  tba  stona*  callod  enVt  tiyn  are 
Idriiad  out.  Thaio  animali  ara  Terr  gntdf  of  Oetb, 
and  flodi  In  great  nombera  about  earcMat  Uaromi  In  tha 
watar  where  Ibej  are,  and  never  leave  Ihain  while  uiy 
remilni:  they  alio  feed  on  dead  frogi  irheo  tbey  coma 
<n  their  iraf.  In  Switattend  there  are  eome  cratr-ltih 
which  ara  red  wban  thej  are  alive,  and  oUwn  bluUi. 
Sao)*  kindi  ef  Itaam  aWwili  naTar  becova  red,  evenhf 
boiling,  bat  continue  Uaokith. 

Craw.Hih  are  feond  in  manj  of  our  linrt  lodged  In 
holee  which  thrj  fonn  In  the  clayey  banka ;  and  Iheir 
preienca  li  generally  eeteemad  an  eridenca  of  tbo  good- 
new  of  Uie  water.  Tbey  ar«  fr^iMntly  taken  by  maaiu 
of  atkki,  iplU  at  th<  end,  with  a  baJt  Iniertwl  In  ifae 
cleft,  and  iturk  In  the  mud  at  the  dlitinca  of  ■  few  fcet 
from  acb  other.  Thaee  iticka,  aAer  reniiialng  lome 
time,  ars  taken  up,  generally  with  an  animal  adhering  to 
each.  Tbey  ara  gently  drawn  out  of  the  mud,  and  a 
baakat  It  put  under  Ihem,  to  recain  the  antmala  which 
alwaya  dnp  att  when  brwaglil  to  the  urftca  tl  tba  water. 


Crab  is  found  in  some  of  the  warmer  regions 
of  Europe,  and  in  great  abundance  in  all  the 
tropical  cUmatea  in  Africa  and  America.' 
They  are  of  varions  kinds,  and  endued  with 


■  Who  would  eipect  an  anliDal  n  low  In  the  leale  of 
creation  a)  a  erai,  to  be  tiinilahed  wltb  ten  or  tweUe 
pair  of  Jawi  In  III  mouth?  Yet  nKh  If  the  heti  and 
all  thoM  Tarioudy  cenatracted  pleeea  are  prorided  wllh 
appropriate  mmclea,  and  ntove  in  a  manner  which  can 
aareky  be  eiplalned,  though  It  may  be  very  readily 
comprehaoded  "hen  once  obserred  In  lliing  nature. 
But  after  all  the  complaiity  of  the  jawi,  where  would 
ui  Innperlenced  penon  look  for  Ibelr  teeth  t  surely 
not  In  the  (tomach  ?  Nerertlialen,  tuch  1>  their  lilna- 
tlen;  and  theae  are  not  man  appendages,  that  are  called 
teeth  by  cotuta^,  hut  itout  regular  grinding  leath,  with 
I  light  brown  wrfac*.  Tbey  are  n^  cmly  within  Iha 
•tomach,  but  flxed  to'a  cartilage  nearest  to  <t>  lower  ei. 
tramity,  eo  that  the  food,  tmllka  (bat  of  other  craalane, 
b  BiAmltted  M  tba  aetiaa  of  the  teatt  ai  11  la  iMtinc 
/rnt  Lb*  itanBch,  Inilaad  of  beli^  chewed  belbta  tt  ii 
malJowad.  In  wma  tpeciea  the  teeth  are  fire  la  nmn- 
ber  ;  but  throughout  Ibia  claaa  of  animals  the  aam*  ge- 
nanl  principle  of  eonttruclion  may  be  obferred.  Craba 
and  Ibclr  kindred  bav*  ae  brain,  bacauH  they  an  not 
raqalred  to  raaeon  upon  wkal  tbay  ohaerve;  they  ban  a 
nanove  lyitem  eacailentJy  aullcd  to  their  mode  of  life, 
and  Ita  knota  or  ganglia  tend  out  nervea  to  Ilia  organi  ol 
■enee,  dlgeitlon,  motion,  &c.  The  aeneea  rf  theaa 
belngi  are  very  actrie,  aipeelally  their  tight,  baaring, 
and  arnell.  Moat  of  my  leadert  have  heani  of  ertb'a 
eyea,  or  have  aaao  tfa***  organ*  in  Iha  animal  on  tin 
and  of  twa  little  prqjecting  kneba,  tboie  and  on  earli  aide 
of  Iha  mouth ;  few  of  them.  boweTar,  hava  aeau  the  crab'* 
ear:  yel  It  ii  *eiy  eailly  found,  and  ii  a  IHtle  triangular 
bump  placed  near  the  ban  of  the  fealen.  Thli  bmup 
baa  a  nambrana  ttratched  onr  it,  and  cammmdcBtet 
with  a  amall  railly,  which  la  the  Internal  ear.  The  er. 
rat  of  amell  la  not  eo  aaally  demonalrated  aa  that  of  hear- 
ing, though  the  eTldenca  of  their  poiseailiig  the  aenae  to 
an  acute  degree  la  readily  attaloabla. 

The  greatar  proporUon  ef  tbo  genera  lead  on  atdwial 
nattor,  •epectally  aHer  deceni]M(ition  bai  begun :  a  large 
number  ar*  aiclualTaly  confined  to  iba  deep  walen,  and 
appniacb  the  iboala  and  lands  only  during  the  apawning 
laaaoii.  Many  lire  in  the  sea,  but  daily  pus  many 
boors  upon  the  rorjty  ihorcs  for  the  pleasure  of  basking 
In  Ibe  nin ;  othara  tlira  in  nuuahy  or  maist  graund,  at  a 
oenildarable  dlMaoe*  from  tlie  eratar,  and  fe«9  principal, 
ly  on  Togetable  food,  espai^laUy  the  sugar  cane,  ol  which 
Ihey  are  extremely  destructli*.  Others  again  retlde 
habitually  on  the  hills  or  mountains,  and  Ttiit  the  eea 
only  cnca  a-year,  tai  the  purpose  of  depoeiUng  Iheir  eggs 
In  the  sand.  All  tboae  which  reside  in  burrow*  made  in 
moist  ground  and  tbsee  coming  daily  on  the  rocks  to 
bask  in  the  aun,  participala  In  about  to  equal  degree  In 
the  qualities  of  vigilance  and  awiOnass.  Many  a  breath- 
lees  race  have  1  run  In  vain,  attempting  to  iDtampl 
them,  and  prevent  Ibelr  escaping  Into  the  tea.  Many 
an  hoar  of  cautiout  and  •ollcltom  endeavour  to  s4cal 
upon  them  uDobeerved,  has  been  frustrated  bf  their  long- 
sighted wBtchfiilneBi  *nd  aeven]  times,  nhen,  by  ex- 
treme care  and  cunning  approaches,  I  have  actually  auc- 
eeaded  In  getting  beiwoen  a  fine  specimen  and  tba  nea, 
and  bad  iiill  hap*  of  drlviag  tham  brtber  inland,  have  all 
my  anliclpatioos  bean  ruined  by  tba  wonderful  swiitiwsa 
of  their  Hlghl,  or  the  surprising  facility  witb  which  they 
would  dart  oir  in  the  very  oppoElle  direction,  at  Ibe  very 
moment  1  lelt  almost  sura  of  my  prlie. 

The  flaet-ruaning  cnb  {Cfpoda  pagilalor),  mesttoned 
as  living  In  burrows  dug  in  a  moist  toll,  and  preying 
chiefly  on  the  sugar  cane,  Is  justly  regardrd  aa  oo*  of  the 
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▼mrious  properties;  aome  being  healtbfal,  de- 
licious, and  nourishing  food ;  others,  poisonous 
or  malignant  to  the  last  degree ;  some  are  not 
above  half  an  inoh  broad,  others  are  found  a 

most  Dosiow  pests  that  csn  infsst  t  phntstion.  Tlieir 
buiTOWs  sztend  to  a  grsst  dspth,  snd  ran  in  vmtIoiis  di- 
rections; tb»j  sre  slsok  Uke  thoM  of  our  fiddlers,  nesrly 
fuU  of  muddy  water;  so  that,  when  these  marauders 
once  plump  into  their  dens,  they  must  be  considered  as 
entirely  boyond  pursuit  They  are  so  numerous,  and 
they  multiply  in  such  numbers,  as  In  some  seasons  to 
destroy  a  large  proportion  of  a  sugar  crop,  and  some* 
times  their  ravages,  combined  with  those  of  the  rats  and 
other  plunderera,  are  absolutely  ruinous  to  the  sea.side 
planters.  I  was  shown,  by  the  superintendent  of  a  place 
thus  in^Bsted,  a  great  quantity  of  cane  utterly  killeid  by 
these  creatures,  which  cut  it  off  In  a  peculiar  manner, 
in  order  to  suck  the  juice;  and  he  assured  me  tliat,  dur- 
ing that  season,  the  crop  would  be  two-thirds  less  than 
its  average,  solely  owing  to  the  inroads  of  the  crabs  and 
rats,  which,  if  possible,  are  still  more  numerous.  It  was 
to  me  an  irresistible  source  of  amusement  to  observe  the 
air  of  spite  and  vexation  with  which  he  spolce  of  tlie 
crabs;  the  rats  he  could  shoot,  poison,  or  drive  off  for  a 
time  with  dogs.  But  the  cnibs  would  not  eat  his  poi- 
son  while  sugar  cane  was  growing  ;  the  dogs  could  only 
chase  them  into  their  holes;  and  if.  In  helpless  irritation, 
he  sometimes  fired  his  gun  at  a  cluster  of  them,  the  shot 
only  nttUd  over  their  shells  like  hail  against  a  window. 
It  Is  truly  desirable  that  some  summary  mode  of  lessen* 
iiig  their  number  could  be  devised,  and  it  is  probable  that 
this  will  be  best  effected  by  poison,  as  it  may  be  possible 
to  obtain  a  halt  sufficiently  attractive  to  ensnare  them. 
Spedes  ot'this  genus  are  Ibund  in  various  parts  of  our 
rountiy,  mane  especially  towards  the  south.  About  Cape 
May,  our  friends  may  have  excellent  <^>portmiitie8  of 
testing  the  truth  of  what  is  said  of  their  swifiuiess  and 
vigilance. 

The  4aMd  craA,  which  is  common  to  many  of  the  West 
India  Islands,  is  more  generally  known  as  tlie  Jtamaiea 
erah,  because  it  has  been  most  frequently  described  from 
observation  in  that  island.  Wherever  found,  they  have 
all  the  habit  of  living,  during  great  part  of  the  year.  In 
the  hlghlandi^  where  they  pass  the  daytime  concealed  in 
huts,  cavities,  and  under  stones,  and  come  out  at  night 
for  their  food.  They  ara  ramarkable  for  collecting  in 
vast  bodies,  and  marching  annually  to  the  sea-side,  in 
order  to  deposit  their  eggp  in  the  suid ;  and  this  accom- 
plished, they  return  to  their  former  abodes,  if  undisturbed. 
They  commence  their  march  In  the  night,  and  move  In 
tlie  most  direct  line  towards  the  destined  point  So  ob- 
stinately do  they  pnrrae  this  route,  that  they  will  not  turn 
out  of  it  for  any  obstacle  that  can  possibly  be  surmounted. 
During  the  daytime,  they  skulk  and  lie  hid  as  closely  as 
possible,  but  thousands  upon  thousands  of  them  are  taken 
for  the  use  of  the  table  by  whites  and  blacka,  as  on  their 
seaward  march  they  are  very  fat  and  of  fine  flavour.  On 
the  homeward  journey,  those  that  have  escaped  capture 
are  weak,  exhausted,  and  unfit  for  use.  Before  dismiss- 
ing the  crabs,  I  must  mention  one  which  was  a  source 
of  much  annoyance  to  me  at  first,  and  of  considerable  in- 
terest afterwards,  from  the  observation  of  its  habits.  At 
that  time  I  resided  in  a  house  situated  about  two  hun- 
dred yards  from  the  sea,  fronting  the  setting  sun,  having 
In  clear  weather  the  lofty  mountains  of  Porto  RIco  in 
▼lew,  distant  about  eighty  miles.  Like  most  of  the 
bouses  in  the  island,  ours  had  seen  better  days,  as  was 
evident  from  various  brealcs  In  the  floors,  angles  rotted 
off  the  doors,  simken  sills,  and  other  indications  of  de- 
cay. Our  sleeping  room,  which  was  on  the  lower  floor, 
was  especially  in  this  condition ;  but  as  the  weather  was 
dellghtSfully  warm,  a  few  cracks  and  openings,  though 


foot  over;  some  are  of  a  dirty  brown,  and 
others  beautifully  mottled.  That  animal  called 
the  Violet  Crab  of  the  Caribbee  islands,  is 
the  most  noted,  both  for  its  shape,  the  deli- 

rather  large,  did  not  throaten  much  inconvenience.  Our 
bed  was  provided  with  that  indispensable  accompaniment, 
a  mosquito  bar  or  curtain,  to  which  we .  wera  indebted 
for  escape  from  various  annoyances.  Scarcely  had  we 
extinguished  the  light,  and  composed  ourselves  to  rest, 
than  we  heard,  in  various  parts  of  the  room,  the  most 
startling  noises.  It  appeared  as  if  numerous  hard  and 
heavy  bodiee  wera  trailed  along  the  floor;  they  then 
sounded  as  if  climbing  up  the  chairs  and  other  furniture, 
and  Irequently  something  like  a  large  stone  would  tum- 
ble down  from  such  elevations  with  a  loud  noise,  followed 
by  a  peculiar  chirping  noise.  What  an  effect  this  pro- 
duced upon  entirely  inexperienced  strangers,  nay  well 
be  imagined  by  those  who  havo  been  suddenly  waked  up 
in  the  darl^  by  some  unaccountable  noise  in  the  room. 
Finally,  these  invaders  began  to  ascend  the  bed  ;  but 
happily  the  musquito  bar  was  securely  tucked  under  the 
bed  all  around,  and  they  were  denied  access,  though  their 
eflbrts  and  tumbles  to  the  floor  produced  no  veiy  com« 
fortahle  reflections.  Towards  daylight  they  began  to  re- 
tire,  and  in  the  morning  no  trace  of  any  such  visitants 
could  be  perceived.  On  mentioning  our  troubles,  we 
were  told  that  this  nocturnal  disturber  was  only  Bernard 
the  Hermit,  called  generally  the  soldier  crab,  perhaps 
from  the  peculiar  habit  he  has  of  protecting  his  body  by 
thrusting  it  into  an  empty  shell,  which  he  afterwards 
carries  about,  until  he  outgrows  it,  when  it  is  relin. 
quished  for  a  larger.  Not  choosing  to  pass  another  night 
quite  so  noisily,  due  eara  was  taicen  to  exclude  Mon- 
sieur Bernard,  wbess  knockings  were  thenceforward 
confined  to  the  outside  of  the  house.  I  baited  a  large 
wire  rat-trap  with  some  conr  meal,  and  placed  it  out- 
side of  the  back  door,  and  in  the  morning  found  it 
literally  half  filled  with  these  crabs,  from  the  largest 
siaed  shell  that  could  enter  the  trap,  down  to  such  as 
were  not  larger  than  a  hickory  nut.  Here  was  a  fine 
collection  made  at  once,  affording  a  very  considerable 
variety  in  the  fin  and  age  of  the  specimens,  and  the 
diflerent  shells  into  which  they  liad  introduced  them- 
selves. 

The  9oldier,  or  hermit  crab,  when  withdrawn  firom 
his  adopted  shell,  presents  about  the  head  and  claws  a 
considerable  family  resemblance  to  the  lobster.  The 
claws,  however,  are  very  short  and  broad,  and  the  body 
covered  with  hard  shell  only  in  that  part  which  is  liabl« 
to  be  exposed  or  protraded.  The  posterior  or  abdominal 
part  of  the  body  is  covered  only  by  a  tough  skin,  and 
tapera  towards  a  small  extremity,  furnished  with  a  sort 
of  hook-like  apparatus,  enabling  It  to  hold  on  to  its  facti- 
tious dwelling.  Along  the  surface  of  its  abdomen,  as 
well  as  on  the  back,  there  are  small  projections,  appar- 
ently intended  for  the  same  purpose.  When  onoe  fairly 
in  possessioQ  of  a  shell,  It  would  be  quite  a  diflicult  matter 
to  pull  the  crab  out,  though  a  rery  little  heat  applied  to 
the  shell  will  quickly  induce  him  to  leave  it.  The  shells 
they  select  are  taken  solely  with  reference  to  their  suit- 
ableness, and  hence  you  may  catch  a  considerable  num- 
ber of  the  same  species,  each  of  wliich  Is  in  a  different 
species  or  genus  of  shell.  The  shells  commonly  used  bv 
them,  when  of  larger  sise,  are  those  of  the  whilk,  which 
are  much  used  as  an  article  of  food  by  the  islanden,  or 
the  smaller  conch  (strombus)  shells.  The  very  young 
hermit  crabs  are  found  in  almost  every  variety  of  small 
shell  found  on  the  shores  of  the  Antilles.  I  have  fre- 
quentiy  been  amused  by  ladies  eagerly  engaged  in  making 
collections  of  these  beanUful  little  shells,  and  not  dream- 
ing of  their  being  tenanted  by  a  living  animal,  suddenly 
startled,  on  displaying  their  acquisitions,  by  observing 
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oacy  of  iU  fleshy  and  the  singularity  of  its 
manners. 

The  Violet.  Grab  somewhat  resembles  two 
hands  cut  through  the  middle  and  joined 
together  ;  for  each  side  looks  like  four  fingers, 
and  the  two  nipper^  or  claws  resemble  the 
thumbs.  All  the  rest  of  the  body  is  covered 
with  a  shell  as  large  as  a  man's  hand,  and 
bunched  in  the  middle,  on  the  fore  part  of 
which  there  are  two  long  eyes  of  the  size  of  a 
grain  of  barley,  as  transparent  as  crystal,  and 
as  hard  as  horn.  A  little  below  these  is  the 
mouth,  covered  with  a  sort  of  barbs,  under 
which  there  are  two  broad  sharp  teeth  as  white 
as  snow.  They  are  not  placed,  as  in  other 
animals,  crossways,  but  in  the  opposite  direc- 
tion, not  much  unlike  the  blades  of  a  pair  of 
scissars.  With  these  teeth  they  can  easily 
cut  leaves,  fruits,  and  rotten  wood,  which  is 
their  usual  food.  But  their  principal  instru* 
ment  for  cutting  and  seizing  their  food  is  their 
nippers,  which  catch  such  a  hold,  that  the 
animal  loses  the  limb  sooner  than  its  grasp, 
and  is  often  seen  scampering  off,  having  left 
its  claw  still  holding  fast  upon  the  enemy. 
The  faithful  claw  seems  to  perform  its  duty, 
and  keeps  for  above  a  minute  fastened  upon 
the  finger  while  the  crab  is  making  off.  In 
fact,  it  loses  no  great  matter  by  leaving  a  leg 
or  an  arm,  for  they  soon  grow  again,  and  the 
animal  is  found  as  perfect  as  before.^ 

Ihem  to  be  sctively  endeftvounng  to  escape ;  or  on  in- 
troducing the  band  into  tbe  reticule  to  produce  a  par. 
ticular  fine  specimen,  to  receive  a  smart  piucb  from  the 
claws  of  tbe  little  hermit.  Tbe  aquatic  soldiers  may  be 
seen  towing  along  shells  of  most  disproportionate  site  ; 
but  their  relatives,  who  travel  over  the  hills  bjr  moon- 
light, know  that  all  unnecessary  encumbrance  of  weight 
should  be  avoided.  They  are  as  pugnacious  and  spiteful 
as  any  of  the  rrustaceous  class ;  aiid  when  taken^  or  when 
they  fall  and  jar  themselves  considerably,  utter  a  chirp- 
ing noise,  which  is  evidently  an  angry  expression.  They 
are  ever  ready  to  bite  with  their  claws,  and  the  pinch  of 
the  larger  Individuals  is  quite  painful,  ft  is  said  that 
when  they  are  changing  their  shells  for  the  sake  of  ob- 
taioinff  more  commodious  coverings,  they  frequently 
fight  tor  possession,  which  may  be  true  where  two  that 
have  forsaken  their  old  shells  meet,  or  happen  to  make 
choice  of  the  same  vacant  <me.—^JlamUe9  of  a  NtUuruiutt 
by  John  D.  Oodman,  M.  2).  UniUd  StaUa, 

'  The  skeleton  of  tbe  crab  is  external.  Each  side  is 
provided  with  four  legs  and  a  band.  The  latter  is  di- 
vided at  the  extremity  into  two  parts,  resembling  the 
notched  jaws  of  a  pair  of  pincers.  One  of  these  parts  is 
movable  and  the  other  is  noL  The  feet  are  furnished 
with  bristles.  Tbe  senses  of  the  crab  are  not  deficient 
in  acuteness.  The  sense  of  smell  is  not  wanting,  though 
it  is  not  yet  known  where  that  organ  is  seateid.  The 
powers  of  vision  are  lively,  and  are  the  result  of  a  com- 
plex structure,  while  the  organ  of  hearing,  placed  near 
the  base  of  the  antenna,  is  doubtless  in  every  respect 
adapted  to  its  necessities.  It  is  generally  difficult  to 
surprise  land-crabs  ;  their  acuteness  of  sight  or  hearing, 
or  perhaps  both,  being  soon  alarmed.  The  antenna  are 
the  organs  (tf  touch.  The  crab  has  no  tongue,  but  pos- 
sesses the  organ  of  taste.  It  is  a  voracious  feeder,  and 
not  very  delicate  in  its  choice.     The  mouth  is  furnished 


This,  however,  is  the  least  surprising  part 
of  this  creature's  history ;  and  what  I  am  going 
to  relate,  were  it  not  as  well  known  and  as 
confidently  confirmed  as  any  other  circumstance 
in  natural  history,  it  might  well  stagger  our 
belief.  These  animals  live  not  only  in  a  kind 
of  orderly  society  in  their  retreats  in  the  moun. 
tains,  but  regularly  once  a  year  march  down  to 
tbe  sea-side  in  a  body  of  some  millions  at  a 
time.  As  they  multiply  in  great  numbers,  they 
choose  the  months  of  April  or  May  to  begin 
their  expedition ;  and  then  sally  out  by  thou- 
sands from  the  stumps  of  hollow  trees,  from 
the  clefts  of  the  rocks,  and  from  the  holes 
which  they  dig  for  themselves  under  the  sur- 
face of  the  earth.  At  that  time  the  whole 
ground  is  covered  with  this  band  of  adventur. 
ers ;  there  is  no  setting  down  one's  foot  with- 
out treading  upon  them.*  The  sea  is  their 
place  of  destination,  and  to  that  they  direct 
their  march  with  right-lined  precision.  No 
geometrician  could  send  them  to  their  destined 
station  by  a  shorter  course ;  they  neither  turn 
to  the  right  or  left,  whatever  obstacles  inter- 
vene ;  and  even  if  they  meet  with  a  house,  they 
will  attempt  to  scale  the  walls  to  keep  the  un. 
broken  tenor  of  their  way.  But  though  this 
be  the  general  order  of  their  rout,  they  upon 
other  occasions  are  compelled  to  conform  to  the 
face  of  the  country ;  and  if  it  be  intersected 
by  rivers,  they  are  then  seen  to  wind  along 
the  course  of  the  stream.  The  procession  sets 
forward  from  the  mountains  with  the  regular- 
ity of  an  army,  under  the^uidance  of  an  ex- 
perienced commander.  They  are  commonly 
divided  into  three  battalions;  of  which  the 
first  consists  of  the  strongest  and  boldest  males, 
that,  like  pioneers,  march  forward  to  clear  the 
route,  and  face  the  greatest  dangers.  These 
are  often  obliged  to  halt  for  want  of  rain,  and 
go  into  the  most  convenient  encampment  till 
the  weather  changes.  The  main  body  of  the 
army  is  composed  of  females,  which  never 
leave  the  mountains  till  the  rain  is  set  in  for 
sometime^and  then  descend  in  regular  battalia, 
being  formed  into  columns  of  fifty  paces  broad 
and  three  miles  deep,  and  so  close  that  they 
almost  cover  the  ground.  Three  or  four  days 
after  this  the  rear-guard  follows ;  a  straggling 
undisciplined  tribe  consisting  of  males  and  fe- 
males, but  neither  so  robust  nor  so  numerous 
as  the  former.  The  night  is  their  chief  time 
of  proceeding  ;  but  if  it  rains  by  day,  they  do 
not  fail  to  profit  by  tbe  occasion;  and  they 

with  eight  pieces  or  pairs  of  jaws  ;  and  grinding  te4>tli 
are  attached  to  a  cartilaginous  appendage  in  the  stomach, 
where  the  process  of  mastication  is  completed.  Hence 
the  crab  is  said  to  be  a  ruminating  animal  The  liver 
is  very  large,  and  is  considered  by  epicures  as  a  delicious 
morsel.  The  blood  is  either  colourless  or  has  a  slight 
blue  tinge. 
'  Labai.     Voyage  aux  Isle  Francoises,  vol.  ii.  p.  291. 
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continue  to  move  forward  in  their  slow  uniform 
manner.  When  the  sun  shines  and  is  hot 
upon  the  surface  of  the  ground,  they  then 
make  a  universal  halt,  and  wait  till  the  cool 
of  the  evening.  When  they  are  terrified,  they 
march  back  in  a  confused  disorderly  manner, 
holding  up  their  nippers,  with  which  they 
sometimes  tear  off  a  piece  of  the  skin,  and  then 
leave  the  weapon  where  they  inflicted  the 
wound.  They  even  try  to  intimidate  their 
enemies;  for  they  often  clatter  their  nippers 
together,  as  if  it  were  to  threaten  those  that 
come  to  disturb  them.  But  though  they  must 
strive  to  be  formidable  to  man,  they  are  much 
more  so  to  each  other ;  for  they  are  possessed 
of  offe  most  unsocial  property,  which  is,  that 
if  any  of  them  by  accident  is  maimed  in  such 
a  manner  as  to  be  incapable  of  proceeding,  the 
rest  fall  upon  and  devour  it  on  the  spot,  and 
then  pursue  their  journey. 

When  after  a  fatiguing  march,  and  escap- 
ing  a  thousand  dangers,  (for  they  are  some* 
times  three  months  in  getting  to  the  shore,) 
they  have  arrived  at  their  destined  port,  they 
prepare  to  cast  their  spawn.  The  peas  are  as 
yet  within  their  bodies,  and  not  excluded,  as 
is  usual  in  animals  of  this  kind,  under  the  tail ; 
for  the  creature  waits  for  the  benefit  of  the 
sea-water  to  help  the  delivery.  For  this  pur- 
pose, the  crab  has  no  sooner  reached  the  shore, 
than  it  eagerly  goes  to  the  edge  of  the  water, 
and  lets  the  waves  wash  over  its  body  two  or 
three  times.  This  seems  only  a  preparation 
for  bringing  their  spawn  to  maturity;  for 
without  further  delay  they  withdraw  to  seek 
a  lodging  upon  land ;  in  the  meantime  the 
spawn  grows  larger,  is  exuded  out  of  the 
body,  and  sticks  to  the  barhs  under  the  flap 
or  more  properly  the  tail.  This  bunch  is  seen 
as  big  as  a  hen's  egg,  and  exactly  resembling 
the  roes  of  herrings.  In  this  state  of  preg- 
nancy, they  once  more  seek  the  shore  for  the 
last  time,  and  shaking  off  their  spawn  into  the 
water,  leave  accident  to  bring  it  to  maturity. 
At  this  time  whole  shoals  of  hungry  fish  are 
at  the  shore,  in  expectation  of  this  annual  sup- 
ply ;  the  sea  to  a  great  distance  seems  black 
with  them  ;  atid  about  two-thirds  of  the  crabs' 
eggs  are  immediately  devoured  by  those  rapa- 
cious invaders.  The  eggs  that  escape  are 
hatched  under  the  sand ;  and  soon  after  mil- 
lions at  a  time  of  these  little  crabs  are  seen 
quitting  the  shore,  and  slowly  travelling  up  to 
the  mountains. 

The  old  ones,  however,  are  not  so  aclivo  to 
return  ;  they  have  become  so  feeble  and  lean, 
that  they  can  hardly  creep  along,  and  the  flesh 
at  that  time  changes  its  colour.  The  most  of 
them,  therefore,  are  obliged  to  continue  in  the 
flat  parts  of  the  country  till  they  recover, 
making  holes  in  the  earth,  which  they  cover 
at  the  mouth  with  leaves  and  dirt,  so  that  no 


air  may  enter.  There  they  throw  off  their 
old  shells,  which  they  leave  as  it  were  quite 
whole,  the  place  where  they  opened  on  the 
belly  being  unseen.  At  that  time  they  are 
quite  naked,  and  almost  without  motion  for 
six  days  together,  when  they  become  so  fat  as 
to  be  delicious  food.  They  have  then  under 
their  stomachs  four  large  white  stones,  which 
gradually  decrease  in  proportion  as  the  shell 
hardens,  and  when  they  come  to  perfection  are 
not  to  be  found.  It  is  at  that  time  that  the 
animal  is  seen  slowly  making  its  way  back ; 
and  all  this  is  most  commonly  performed  in 
the  space  of  six  weeks. 

This  animal,  when  possessed  of  its  retreats 
in  the  mountains,  is  impregnable ;  for  only 
subsisting  upon  vegetables,  it  seldom  ventures 
out ;  and  its  habitation  being  in  the  most  in- 
accessible places,  it  remains  for  a  great  part  of 
the  season  in  perfect  security.  It  is  only 
when  impelled  by  the  desire  ot  bringing  forth 
its  young,  and  when  compelled  to  descend  into 
the  flat  country,  that  it  is  taken.  At  that  time 
the  natives  wait  for  its  descent  in  eager  expoo- 
tation,  and  destroy  thousands :  but  disregard- 
ing the  bodies,  they  only  seek  for  that  small 
spawn  which  lies  on  each  side  of  tlie  stomach 
within  the  shell ;  of  about  the  thickness  of  a 
man's  thumb.  They  are  much  more  valuable 
upon  their  return,  after  they  have  cast  their 
shell';  for  being  covered  with  a  skin  resem- 
bling soft  parchment,  almost  every  part  ex- 
cept their  stomach  may  be  eaten.  They  are. 
taken  in  their  holes  by  feeling  for  them  in  the 
ground  with  an  instrument :  they  are  sought 
after  by  night,  when  on  their  journey,  with 
flambeaux.  The  instant  the  animal  perceives 
itself  attacked,  it  throws  itself  on  its  back,  an^ 
with  its  claws  pinches  most  terribly  whatever 
it  happens  to  fasten  on.  But  the  dexterous 
crab-catcher  takes  them  by  the  hinder  legs  in 
such  a  manner,  that  its  nippers  cannot  touch 
him,  and  thus  he  throws  it  into  his  bag. 
Sometimes  also  they  are  caue^ht  when  they 
take  refuge  at  the  bottom  of  holes,  in  rocks  by 
the  sea-side,  by  clapping  a  stick  at  the  mouth 
of  the  hole,  which  prevents  their  getting  out ; 
and  then  soon  after  the  tide  coming,  enters  the 
hole>  and  the  animal  is  found,  upon  its  retir- 
ing, drowned  in  its  retreat  * 

>  There  are  various  modes  of  taking  crabs — some  ex- 
tremely simple,  aiid  others  on  a  larger  and  more  complex 
scale  for  commercial  purposes.  In  the  West  Indies  the 
monkeys  adopt  an  ingenious  expedient  for  catching  crabs. 
They  insert  their  tails  in  the  holes  where  the  crabs  take 
refuge,  and  the  crab  fastening  upon  it,  the  monkey  with- 
draws his  tail  with  a  jerk,  and  then  conveys  his  prey  on 
shore.  By  what  expedient  the  crab  Is  induced  to  release 
its  hold  we  are  not  informed,  hut  this  must  be  no  easy 
matter,  as  it  grasps  whatever  it  seises  in  its  claws  with 
remarloible  tenacity.  Several  species  of  birds,  wliich  oc- 
casionally live  on  shell-fish,  obtain  the  meat  out  of  the 
shell  by  dropping  the  shell  from  a  considerable  height 
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These  crabs  are  of  considerable  advantage 
1o  the  natives ;  and  the  slaves  very  often  feed 
entirely  apon  them.  In  Jamaica,  where  they 
are  found  in  great  plenty,  they  are  considerod 
as  one  of  the  greatest  delicacies  of  the  place. 
Vet  still,  the  eating  of  them  u  attended  with 
some  danger  ;  for  even  of  this  kind  many  are 
found  poisonous,  being  fed,  as  it  is  thought, 
upon  the  roanchineel  apple ;  and  whenever 
they  are  found  under  that  noxious  plant,  they 
are  always  rejected  with  cauticm.     It  is  thus 


and  the  monkeys  &re  probably  net  less  Ingenious  la  their 
devfcea.  Brickell  gWes  an  inieresting  aoRoont,  In  bU 
BuUry  ^f  North  OarolitM  of  the  wonderful  cunning  m». 
nifested  by  the  racoon  in  that  country.  It  is  foud  of 
crabs,  and,  when  in  quest  of  them,  will  take  Its  station 
by  a  swamp,  and  hang  Its  tail  orer  into  the  water,  which 
the  crabs  mistake  for  food,  and  lay  hold  of  it ;  as  soon  as 
the  rarooii  feels  them  pinch,  iie  pulls  up  his  tail  with  a 
sudden  jerk,  and  they  generally  quit  their  hold  upon  being 
removed  from  the  water.  The  racoon  instantly  seises 
the  crabs  In  his  mouth,  removes  them  to  a  distance  from 
the  water,  and  greedily  devours  his  prey.  He  Is  very 
earafttl  how  he  takes  them  up,  which  he  always  does  from 
behind,  holding  them  transversely,  In  order  to  prevent 
them  catching  his  mouth  wiih  their  nippers.  The  chil- 
dren of  fishermen  are  often  employed  in  crab-catching, 
as  crabs  are  found  on  a  rocky  beai-h  at  low  water,  hidden 
In  crevtees  and  under  stones.  A  stick,  with  a  hook  at 
the  end  of  It,  is  insaited  In  their  retreat,  and  the  crab, 
instantly  grasping  it,  is  drawn  out.  But  only  a  small 
number,  and  those  not  of  the  finest  sort,  are  taken  In  this 
manner,  as  the  largest  and  strongest  crabs  Iwtake  them, 
selves  to  the  sea  m  the  ebbing  of  the  tide.  On  a  shore 
which  Is  rugged,  and  abounding  In  cavities  which  aflefd 
It  a  hiding  place,  the  crab  Is  also  taken  on  a  small  scale 
by  another  method.  At  the  spot  where  they  ai^  most 
numerous,  the  fisherman  places  a  bait  at  the  end  of  a 
smsll  cord,  at  the  other  end  of  which  a  stone  Is  tied. 
When  the  tide  flows  the  crab  seises  the  bdt,  which  it 
drags  to  some  hole,  and  the  stone,  which  it  draws  after 
it,  closes  the  entrance.  As  a  stone  may  be  dragged  In 
the  water,  which  cannot  be  moved  by  the  same  power 
exerted  in  a  less  advantageous  manner,  the  animal  finds 
itself  a  prisoner.  The  stone  must  be  large  enough  to 
close  the  entrance  of  the  cavity  in  which  the  crab  con- 
oeals  itself,  and  net  too  heavy  to  obstruct  its  movements. 
But  none  of  these  methods  are  sufficieut  to  provide  Cor 
an  extensive  demand. 

Crab-fishing,  as  generally  pursued  along  the  British 
coasts.  Is  conducted  by  two  men  who  go  out  in  one  boat. 
In  addition  to  their  boat  they  require  creels*  eruivM,  or 
erab^Mitt,  and  lines.  These  creels  (in  the  south  of  Bng. 
land  generally  termed  crab-pots)  are  made  of  dry  osier, 
and  resemble  baskeuwork.  They  are  constructed  on  the 
same  principle  as  a  wire  mouse-trap,  but  the  aperture  Irt- 
stead  of  being  on  the  side  is  at  the  top.  Within  the 
creel  the  bait,  consisting  of  pieces  of  tkorn-back  or  skate, 
Is  fastened  at  the  bottom,  and  the  creel  is  then  dropped 
in  some  fiivourable  situation,  three  stones  of  sufficient 
weight  being  &stened  In  the  inside  to  sink  it.  The 
creels  are  sometimes  sunk  to  the  depth  of  twenty  fathoms, 
the  fishermen  being  guided  in  this  respect  by  the  state 
of  the  weather  or  the  nature  of  the  ground.  In  fine 
weather  they  are  dropped  In  from  three  to  five  fathoms 
deep ;  but  the  ciabs  are  chiefly  to  be  found  where  the 
bottom  is  rocky.  A  line  Is  fastened  to  the  creel,  and  at 
the  upper  end  of  the  line  a  cork  is  attached  which  floats 
on  the  surface.  By  this  means  the  place  where  the  creel 
is  sunk  is  known  to  the  fishermen,  who  usually  set  from 
forty  to  fifty  creels  at  one  time.     The  bait  is  suspended 


with  almost  all  the  productions  of  those  luiar- 
ious  climates ;  however  tempting  they  may  be 
to  the  appetite,  they  but  too  often  are  found 
destructive  ;and  scarce  a  delicacy  among  them 
that  does  not  carry  its  own  alloy. 

The  descent  of  these  creatures  for  such  im- 
portant purposes,  deserves  our  admiration ;  bat 
there  is  an  animal  of  the  lobster  kind  that 
annually  descends  from  its  mountains  in  tike 
manner,  and  for  purposes  still  more  important 
and  various.  Its  deeoent  is  not  only  to  produce 

about  the  middle  of  tiie  creel,  and  can  easily  be  seen  by 
the  crabs,  which,  entering  at  tkm  aperture,  iind,  like  a 
mouse  in  a  wire-trap,  that  escape  is  impossible.  The 
diflkulty  of  egrses  is  increased  by  the  entrance  beingpver- 
head.  Lobsters,  prawns,  and  shrimps  are  frequently  found 
captured  in  the  same  creel  with  endn.  When  the  fish- 
ermen have  sank  the  whole  of  tlieir  creels,  they  have 
atill  some  time  left  le  proceed  farther  out  to  sea  for  other 
fish  before  it  is  necessary  to  visit  them.  Crab-fishlog  is 
therefore  a  valuable  addition  to  their  means  of  livelihood, 
for  It  does  not  preclude  the  pursuit  of  other  fish  at  the 
same  season.  The  demand  fiir  this  species  of  ahell-fish 
is  uiuaUy  good,  and  In  the  neareat  large  town  on  many 
parts  of  the  coast  it  Is  often  liilly  equal  to  the  supply. 
Thither  the  fisherman's  wife  or  some  of  his  family  may 
convey  the  quantity  taken ;  and.  If  the  market  be  already 
abundantly  provided,  they  can  by  means  of  the  well-boxes, 
although  already  caught,  be  kept  back  for  a  Ume  no- 
til  prices  rise  again.  Tliese  are  all  advantagea  peculiar 
to  this  fishery.  When  a  few  hours  have  elapeed,  the 
fishermen  visit  their  creels,  one  of  them  rowing  and 
the  other  keeping  a  look. out  for  the  floats,  and  taking 
eat  of  the  creels  whatever  has  been  captured.  There 
may  perhaps  be  a  daieii  dilTerent  owners  of  beats  thns 
engaged,  and  it  Is  therefore  necessary  to  have  leoourse 
to  some  means  by  which  they  may  each  secure  the  fruits 
of  their  individual  industry  without  the  risk  of  dispute. 
This  is  accomplished  by  distinguishing  their  re^>ertive 
floats  by  some  peculiar  mark— by  a  notch  in  the  side — 
a  mark  in  the  siiape  ef  a  diamond  cut  on  the  top  an 
angle  cut  ofi^  ftc  &c«  The  necessity  of  mutual  protec> 
tian  points  out  to  them  the  value  of  combination  and 
union,  and  the  marks  adopted  by  the  fishermen  to  dis- 
tinguish their  floats  are  consequently  the  result  of  some 
common  understanding  amongst  them  ;  or  otherwise,  of 
an  instinctive  regard  to  the  means  by  which  not  only  coo 
but  all  are  enablod  to  pursue  their  calling  in  confidence 
and  security. 

Crabs  are  brought  to  market  both  In  a  boiled  and  In 
a  raw  state.  If  the  marlcet  be  distant  they  are  fdaced  in 
a  welUbox,  which  is  attaehed  to  the  outside  of  the  fish- 
ing.veaael,  and  in  this  manner  they  are  brought  to  Bil- 
lingsgate from  parts  so  distant  as  Norway.  The  crab 
is  so  tenacious  of  life  that  it  does  not  lose  its  vital  po%rers 
until  two  or  three  days  after  leaving  its  native  element. 
May,  June,  and  July  are  the  months  in  which  it  is 
generally  out  of  season:  but  even  in  these  months  many 
may  be  obtained  which  are  In  a  perfectly  good  state  for 
the  table.  The  male  Is  of  greater  value  than  the  female* 
and  has  larger  claws.  The  sexes  are  distinguished  as 
the  cock  and  the  hen.  Before  boiling,  a  good  crab  is 
known  by  the  rooghness  of  its  shell,  particularly  ou  the 
claws.  When  boiled,  the  mode  cX  ascertaining  its  good- 
ness is  by  holding  the  cJaws  tight,  and  shaking  the  body, 
which  will  ratlie,  or  seem  as  if  water  were  in  ttie  inside, 
if  it  be  not  In  perfection.  The  time  they  are  usually 
boiled  is  from  a  quarter  of  an  hour  to  a  couple  of  hours 
in  sea-water,  or  in  water  in  which  salt  has  been  infuaed. 
Sometimes  they  are  put  into  cold  water,  which  is  after- 
wards heated  to  the  boiling  point 
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an  offering,  but  to  provide  itself  a  covering;  not 
only  to  secure  a  family »  but  to  furnish  a  house. 
The  animal  I  mean  is  the  Soldier  Crab,  which 
has  some  similitude  to  the  lobster,  if  divested  of 
its  sheU.  It  is  usually  about  four  inches  long, 
has  no  shell  behind » but  is  covered  down  to 
the  tail  with  a  rough  skin,  terminating  in  a 
point  It  is,  however,  armed  with  strong 
hard  nippers  before,  like  the  lobster ;  and  one 
of  them  is  as  thick  as  a  man  s  thumb,  and 
pinches  most  powerfully.  It  is,  as  I  said, 
without  a  shell  to  any  part  except  its  nippers ; 
but  what  nature  has  denied  this  animal,  it 
takes  care  to  supply  by  art ;  and  taking  pos- 
session  of  the  deserted  shell  of  some  other  ani- 
mal, it  resides  in  it,  till,  by  growing  too  large 
for  its  habitation,  it  is  under  a  necessity  of 
change.  It  is  a  native  of  tlie  West  India 
islands ;  and,  like  the  former,  it  is  seen  every 
year  descending  from  the  mountains  to  the 
sea-shore,  to  deposit  its  spawn,  and  to  provide 
itself  with  a  new  shelL  This  is  a  most  bust- 
ling time  with  it,  having  so  many  things  to 
do ;  and  in  fact,  very  busy  it  appears.  It  is 
very  probable  that  its  first  care  is  to  provide 
for  its  offspring,  before  it  attends  to  its  own 
wants;  and  it  is  thought,  from  the  number  of 
little  shells  which  it  is  seen  examining,  that 
it  deposits  its  spawn  in  them,  which  thus  is 
placed  in  perfect  security  till  the  time  of  ex- 
clusion. 

However  this  be,  the  soldier  is  in  the  end 
by  no  means  unmindful  of  itself.  It  is  still 
seen  in  its  old  shell,  which  it  appears  to  have 
considerably  outgrown  ;  for  a  part  of  the  naked 
body  is  seen  at  the  mouth  of  it,  which  the 
habitation  is  too  small  to  hide.  A  shell,  there- 
fore, is  to  be  found  large  enough  to  cover  the 
whole  body ;  and  yet  not  so  Ibltzo  as  to  be  un- 
manageable and  unwieldy.  To  answer  both 
these  ends  it  is  no  easy  matter,  nor  the  attain- 
ment of  a  slight  inquiry.  The  little  soldier 
is  seen  busily  parading  the  shore  along  that 
line  of  pebbles  and  shells  that  is  formed  by 
the  extremest  wave ;  still,  however,  dragging 
its  old  incommodious  habitation  at  its  tail,  un- 
willing to  part  with  one  shell,  even  though  a 
troublesome  appendage,  till  it  can  find  another 
more  convenient.  It  is  seen  stopping  at  one 
shell,  turning  it,  and  passing  it  by,  going  on 
to  another,  contemplating  that  for  a  while,  and 
then  slipping  its  tail  from  its  old  habitation, 
to  try  on  the  new.  This  also  is  found  to  be 
inconvenient ;  and  it  quickly  returns  to  its  old 
shell  again.  In  this  manner  it  frequently 
changes,  till  at  last  it  finds  one  light,  roomy, 
and  commodious ;  to  this  it  adheres,  though 
the  shell  be  sometimes  so  large  as  to  hide  me 
body  of  the  animal,  ciaws  and  all.'  Yet  it  is 
not  only  till  after  many  trials,  but  many  combats 
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also,  that  the  soldier  is  thus  completely  equip- 
ped ;  for  there  is  often  a  contest '  between  two 
of  them  for  some  well*looking  favourite  shell 
for  which  they  are  rivals.  They  both  endea- 
vour to  take  possession  ;  they  stnke  with  their 
claws,  they  bite  each  other,  till  the  weakest 
is  obliged  to  yield,  by  giving  up  the  object  of 
dispute.  It  is  then  that  the  victor  immeJiately 
takes  possession,  and  parades  it  in  his  new 
conquest  three  or  four  times  backwards  and 
forwards  upon  the  strand  before  his  envious 
autafonist. 

When  this  animal  is  taken,  it  sends  forth 
a  feeble  cry  endeavouring  to  seize  the  enemy 
with  its  nippers;  which  if  it  fastens  upon,  it 
will  sooner  die  than  quit  the  grasp.  The 
wound  is  very  painful,  and  not  easily  cured. 
For  this  reason,  and  as  it  is  not  much  esteemed 
for  its  flesh,  it  is  generally  permitted  to  return 
to  its  old  retreat  to  the  mountains  in  safety. 
There  it  continues  till  the  necessity  of  cbang- 
ing  once  more,  and  the  desire  of  producing 
an  offspring  expose  it  to  fresh  dangers  the 
year  ensuing. 
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CHAP.  III. 

OF  THB  TOB^TOISX  AND  ITS  KINDS 

Haviho  described  the  lobster  and  the  crab 
as  animals  in  some  measure  approaching  to 
the  insect  tribes,  it  will  appear  uke  injustice 
to  place  the  Tortoise  among  the  number,  that 
from  its  strength,  its  docility,  and  the  warm 
red  blood  that  is  circulating  in  its  veins,  de- 
serves to  be  ranked  even  above  the  fishes. 
But  as  this  animal  is  covered,  like  the  lobster, 
with  a  shell ;  as  it  is  of  an  amphibious  nature, 
and  brings  forth  its  young  from  the  egg  with- 
out  hatching ;  we  must  be  content  to  degrade 
it  among  animals  that  in  every  respect  it  in- 
finitely surpasses. 

Tortoises  are  usually  divided  into  those  tliat 
live  upon  land,  and  those  tliat  subsist  in  the 
water  ;  and  use  has  made  a  distinction  even  in 
the  name  ;  the  one  being  called  Tortoises,  the 
other  Turtles.  However,  Seba  has  proved 
that  all  tortoises  are  amphibious  ;  that  the  land 
tortoise  will  live  in  the  water,  and  that  the 
sea  turtle  can  be  fed  upon  land.  A  land  tor- 
toise was  brought  to  him  that  was  caught  in 
one  of  the  canals  of  Amsterdam,  which  he  kept 
for  half  a  year  in  his  house,  where  it  lived 
very  well  contented  in  both  elements.  When 
in  the  water,  it  remained  with  its  head  above 
the  surface  ;  when  placed  in  the  sun,  it  seemed 
delighted  with  its  beams,  and  continued  im- 
movable while  it  felt  their  warmth.  The 
difference^  therefore,  in  these  animals,  arises 
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tion;  aiid,  upon  eiauuDAtion,  then 
less  variety  found  between  them  tbui  between 
birds  that  live  upon  land,  ind  those  that  swim 
upon  the  water. 

Vet,  (hough  nature  seemi  to  have  mads 
but  few  distinctioiu  among  these  animali,  as 
to  tlieir  confoimation,  yet,  in  their  habits,  they 
are  very  dissimilar ;  as  these  result  from  dif- 
ferent qualities  of  their  food,  and  the  different 
sorti  of  enemies  they  have  to  avoid  or  encoan- 
ler.  I  will  iberefore  exhibit  tbcir  figure  and 
conformation  under  one  common  description, 
by  which  their  slig-ht  differences  will  be  more 
obvious  ;  and  Iben  I  will  give  a  separate  his- 
tory of  the  manners  of  each,  as  naturalists  and 
(ravellecs  have  taught  us. 

All  tortoises,  in  their  external  form,  pretty 
much  resemble  each  other;  their  outward 
covering  being  composed  of  two  great  shells, 
the  one  laid  upon  the  other,  and  only  touch- 
ing at  the  edges:  however,  when  we  come  to 
look  closer  we  shall  find  that  the  upper  shell 
is  composed  of  no  less  than  thirteen  pieces, 
which  are  laid  flat  upon  the  ribs,  like  the  tiles 
of  a  bouse,  by  which  the  shell  is  kept  arched 
and  supported.  The  shells  both  above  and 
below  toat,  which  seem,  to  au  inattentive  ob- 
server, to  make  each  but  one  piece,  are  bound 
togetlier  at  the  edges  by  very  strong  and  hard 
ligaments,  yet  with  some  small  share  of  mo- 
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two  holes  at  either  edge  of 
id  body  ;  one  for  a  very  small  Dead, 


BhauIders,andBrms,  to  peep  through  ;  the  other 
at  tlie  opposite  edge,  for  the  feet  And  the  tail. 
These  shells  the  animal  is  never  disengaged 
from ;  and  they  serve  for  its  defence  against 
every  crealure  but  man.' 

The  lorlout  has  but  a  small  bead,  with  no 
teeth  ;  having  only  two  bony  ridges  in  the 
place,   serrated  and    hard.      These 


gather  and  grind  its  food ;  and  such  is  the 
amazing  strength  of  the  jaws,  that  it  is  im- 
possible to  open  them  where  they  once  have 
fastened.  Even  when  the  head  u  cutoff,  the 
jaws  still  keep  their  hold  ;  and  the  muscles  ir 
death,  preserve  a  tenacious  rigidity.  Indeed, 
the  animal  is  possessed  of  equal  strength  ir 


'  Th«r«  in  virioui  tpeciu  of  luid  IgrtslH,  luch  ss 
tho  Indian  torttJir — tha  Rtdiiied  Icrtuiia — tha  Tibulsr 
tortolM — lbs  Gaooulrinl  tortaiie— the  SUrrad  tnrtoisa 
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all  other  parts  of  its  body :  the  legs,  though 
short,  are  inconceivably  strong;  -and  torpid  as 
the  tortoise  may  appear,  it  lias  been  known 
to  carry  five  men  standing  upon  its  back ,  with 
apparent  ease  and  unconcern.  Its  manner  of 
going  forward  is  by  moving  its  legs  one  after 
the  other  ;  and  the  claws  with  which  the  loea 
are  furnished,  sink  into  the  groond  like  the 
nails  of  an  iron-shod  wheel,  and  thus  assist 
rogresaion. 

''itn  respect  to  ill  internal  parts,  not  to 
enter  into  minute  anatomical  disquisitions,  it 
may  not  be  improper  to  observe,  that  the 
blood  circulates  in  this  animal  as  in  some 
cartilaginous  fishes,  and  something  in  the 
manner  of  a  child  in  the  womb.  The  great- 
est quantity  of  the  hlood  passes  directly  from 
the  vena  cava  into  the  left  ventricle  of  the 
heart,  which  communicate*  with  the  right 
ventricle  by  an  opening  ;  while  the  aonelea 
only  receiye  what  the  ventricles  seem  incap- 
able of  admitting.  Thus  the  blood  ia  driven 
by  a  very  short  passage  through  the  vircula. 
tion ;  and  the  lungs  seem  to  lend  only 
occasional  assistance.  Prom  this  confbrma. 
tion,  the  animal  can  subsist  for  some  time, 
without  using  the  lungs,  or  breathing;  at 
least  the  lungs  are  not  so  necessary  an  instru- 
ment for  driving  on  the  circulation  as  with  us. 
Snch  ii  the  general  structure  of  this  animal, 
whether  found  to  live  by  land  or  water. 
With  regard  to  the  differences  of  these  ani- 
mals, the  land-tortoise,  from  its  habits  of 
making  use  of  its  feet  in  walking,  is  much 
more  nimble  upon  land  than  the  sea-turtle  ; 
the  land-tortoise,  if  thrown  upon  its  back,  by 
rocking  and  balanung  its  body,  like  a  child 
rocking  in  a  cradle,  at  last  turns  itself  upon 
its  face  again  ;  but  the  turtle,  when  once 
turned,  continues  without  being  able  to  move 
from  the  spot  In  comparing  the  feet  also  of 
these  animals,  the  nails  upon  the  toes  of  one 
that  has  long  been  used  to  scratch  for  subris- 
tence  upon  land,  are  blunt  and  worn  ;  while 
those  that  have  only  been  employed  in  swim- 
ming, are  sharp  and  long,  and  have  more  the 
similitude  of  fins.  The  brain  of  the  land- 
tortoise  is  but  small ;  and  yet  it  is  three  times 
as  large  as  that  of  the  turtle. — There  b  a  differ- 
ence also  in  the  shape  of  their  eggs,  and  in  the 
passage  by  which  they  are  excluded  ;  for,  in 
the  land-tortoise,  the  passage  is  so  narrow, 
(hat  the  egg  conforms  to  the  shape  of  the 
aperture,  and  though  round  when  in  the  body, 
yet  becomes  mucli  more  oblong  than  those  of 
ibwls  upon  being  excluded ;  otherwise  ibey 
would  never  be  able  to  pass  through  the  bony 
canal  by  which  they  are  protruded  ;  on  the 
contrary,  the  passage  is  wider  in  the  turtle, 
and  therefore  its  eggs  are  round.  These  are 
the  most  striking  distinctions ;  but  that  which 
ia  most  known  is  their  aiie ;  the  land-tortoiM 
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often  not  exceeding  three  feet  long,  by  two 
feet  broad ;  -  the  sea-turtle  being  sometimes 
from  five  to  seven  feet  long.  The  size,  bow- 
ever,  is  but  a  fallacious  distinction:  since 
land.tortoises,  in  some  parts  of  India,  grow 
to  a  Tery  great  magnitude  ;  though  probably 
not,  as  the  ancients  affirm,  big  enough  for  a 
single  shell  to  serve  for  the  covering  of  a 
house. 

But  if  the  different  kinds  of  tortoises  are 
not  sufficiently  distinguished  by  their  figure, 
they  are  very  obviously  distinguishable  by 
their  methods  of  living.  The  land-tortoise 
lives  in  holes  dug  in  the  mountains,  or  near 
marshy  lakes  ;  the  sea-turtle  in  cavities  of 
rocks,  and  extensive  pastures  at  the  bottom  of 
the  sea.  The  tortoise  makes  use  of  its  feet  to 
walk  with,  and  burrow  in  the  ground ;  the 
turtle  chiefly  uses  its  feet  in  swimming  or 
creeping  at  the  bottom. 

The  land-tortoise  is  generally  found, as  was 
observed  above,  from  one  foot  to  five  feet  long, 
from  the  end  of  the  snout  to  the  end  of  the 
tail ;  and  firom  five  inches  to  a  foot  and  a  half 
across  the  back.  It  has  a  small  head,  some- 
what resembling  that  of  a  serpent;  an  eye 
without  the  upper  lid ;  the  under  eye-lid  serv- 
ing to  cover  and  keep  that  organ  in  safety. 
It  has  a  strong  scaly  tail,  like  the  lizard. '  Its 
head  the  animal  can  put  out  and  hide  at  plea- 
sure, under  the  great  penthouse  of  its  shell ; 
there  it  can  remain  secure  from  all  attacks ; 
there,  defended  on  every  side,  it  can  fatigue 
the  patience  of  the  most  formidable  animal  of 
the  forest,  that  makes  use  only  of  natural 
strength  to  destroy  it  As  the  tortoise  lives 
wholly  upon  vegetable  food,  it  never  seeks 
the  encounter ;  yet,  if  any  of  the  smaller  ani. 
mals  attempt  to  invade  its  repose,  they  are 
sure  to  suffer.  The  tortoise,  impregnably 
defended,  is  furnished  with  such  a  strength  of 
jaw,  that,  though  armed  only  with  bony 
plates  instead  of  teeth,  wherever  it  fastens  it 
infallibly  keeps  its  hold,  until  it  has  taken  out 
the  piece. 

Though  peaceable  in  itself,  it  is-  formed  for 
war  in  another  respect,  for  it  seems  almost 
endued  with  immortality.  Nothing  can  kill 
it ;  the  depriving  it  of  one  of  its  members,  is 
but  a  slight  injury:  it  will  live,  though 
deprived  of  the  brain;  it  will  live,  though 
of  its  head.  Redi  informs  us,  that  in  making 
some  experiments  upon  vital  motion,  he,  in 
the  beginning  of  the  month  of  November,  took 
a  land-tortoise,  made  a  large  opening  in  its 
skull,  and  drew  out  all  the  brain,  washed  the 
cavity,  so  as  not  to  leave  the  smallest  part 
remaining,  and  then  leaving  the  hole  open, 
set  the  animal  at  liberty.  Notwithstanding 
this,  the  tortoise  marched  away  without  seem, 
ing  to  have  received  the  smallest  iniury;  only 
it  shut  the  eyes,  and  never  opened  them  after. 


wards.  Soon  after  the  hole  in  the  skull  was 
seen  to  close ;  and  in  three  days,  there  was  a 
complete  skin  covering  the  wound.  In  this 
manner  the  animal  lived  without  a  brain,  for 
six  months ;  walking  about  unconcernedly^ 
and  moving  its  limbs  as  before.  But  tfie 
Italian  philosopher,  not  satisfied  with  this  ex- 
periment, carried  it  still  farther;  for  he  cut 
off  the  head,  and  the  animal  lived  twenty-three 
days  after  its  separation  from  the  body.  The 
head  also  continued  to  rattle  the  jaws,  like  a 
pair  of  castanets,  for  above  a  quarter  of  an 
hour. 

Nor  are  these  animals  less  long-lived  than 
difficult  in  destroying.  Tortoises  are  com- 
monly known  to  exceed  eighty  years  old ;  and 
there  was  one  kept  in  the  Archbishop  of 
Canterbury's  garden,  at  Lambeth,  that  was 
remembered  above  a  hundred  and  twenty.  It 
was  at  last  killed  by  the  severity  of  a  frost, 
from  which  it  had  not  sufficiently  defended 
itself  in  its  winter  retreat,  which  was  a  heap 
of  sand,  at  the  bottom  of  the  garden.' 

1  '*  From  ft  document  belonging  to  the  urchives  of  the 
cathedra],  called  the  Bishop's  Bam,  it  is  well  ascer. 
tained  that  the  tortoise  at  Peterborough  must  have  been 
about  220  years  old.  Bishop  Marsh's  predecessor  in  the 
see  of  Peterborough  had  remembered  it  above  sixty  years, 
and  could  recognise  no  visible  change.  He  was  the 
seventh  bishop  who  had  worn  the  mitre  during  its  stgoum 
there.  If  I  mistake  not,  its  sustenance  and  abode  were 
provided  for  in  this  document.  Its  shell  was  perforated, 
in  order  to  attach  it  to  a  tree,  &c.,  to  limit  its  ravages 
among  the  strAwberry  borders.  The  animal  had  its 
antipathies  and  predilections.  It  would  eat  endive, 
green  peas,  and  even  the  leek  ;  while  it  positively  re- 
jected asparagus,  parsely*  and  splnage.  In  the  early 
part  of  the  season,  its  favourite  pabulum  were  the  flowers 
of  tlie  dandelion,  of  which  it  would  devour  twenty  at  a 
meal ;  and  lettuce,  of  the  latter  a  good  sised  one  at  a 
time  ;  but  If  placed  between  lettuce  and  the  flowers  of 
the  dandelion,  it  would  forsake  the  former  for  the  latter. 
It  was  also  partial  to  the  pulp  of  an  orange,  which  it  sucked 
greedily.  About  the  latter  end  of  June,  (discerning  the 
times  and  the  seasons,)  it  looked  out  for  fruit,  nhen  its 
former  choice  was  forsaken.  It  ate  currants,  raspberries, 
pears,  applet,  peaches,  nectarines,  &c.,  the  riper,  the 
better,  but  would  not  taste  cherries.  Of  fruits,  however, 
the  strawberry  and  gooseberry  were  the  most  esteemed  : 
It  made  great  havoc  among  the  strawberry  borders,  and 
would  take  a  pint  of  gooseberries  at  intervals.  The 
gai^ener  told  me  it  knew  him  well,  the  hand  that  gener- 
ally fed  it,  and  would  watch  him  attentively  at  the  goose- 
berry bush,  where  it  was  sure  to  take  iU  station  while 
he  plucked  the  fruit.  I  could  not  get  it  to  take  the  root 
of  the  dandelion,  nor  indeed  any  root  I  oflered  it,  as  that 
of  the  carrot,  turnip,  &c.  All  animal  food  was  discarded, 
nor  would  it  take  any  liquid;  at  least  neither  milk  nor 
water ;  and  when  a  leaf  was  moist,  it  would  shake  it  to 
expel  the  adhering  wet.  This  animal  moved  with  ap- 
parent  ease,  though  pressed  by  a  weight  of  eighteen 
stones  ;  itself  weighed  1S|  Ibe.  In  cloudy  weather  it 
would  scoop  out  a  cavity,  generally  in  a  southern  expo- 
sure, where  it  reposed,  torpid  and  Inactive,  until  the 
genial  influence  of  the  sun  roused  it  from  lie  slumben 
When  in  this  state  the  eyes  were  closed,  and  the  head 
and  neck  a  little  contracted,  though  not  drawn  within 
the  shell.  Its  sense  of  smelling  was  so  acute,  that  it 
was  roujed  from  its  lethargy  if  any  person  approached, 
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The  usual  food  of  the  land  tortoise  seems 
not  so  nourishing  as  to  supply  this  extraordin- 
ary principle  of  vitality.  It  lives  upon  vege- 
tables in  its  retreats  in  the  mountains  or  the 
plain ;  and  seldom  makes  its  prey  of  snails  or 
worms,  but  when  other  food  is  not  found  in 
grateful  plenty.  It  is  fond  also  of  fruits  ;  and 
when  the  forest  affords  them,  is  general! v 
found  not  far  from  where  they  grow.  As  it 
can  move  but  slowly,  it  is  not  very  delicate  in 
the  choice  of  its  food ;  so  that  it  usually  fills 
itself  with  whatever  offers.  Those  that  are 
kept  in  a  domestic  state  will  eat  any  thing ; 
leaves,  fruits,  corn,  bran,  or  grass. 

From  the  sroallness  of  its  brain,  and  the 
slowness  of  its  motion,  it  obviously  appears  to 
be  a  torpid  heavy  animal,  requiring  rest  and 
sleep ;  and,  in  foct,  it  retires  to  some  cavern 
to  sleep  for  the  winter.  I  already  observed 
that  its  blood  circulated  through  the  heart  by 
a  short  passage  ;  and  that  it  did  not,  as  anato- 
mists express  it,  go  through  the  great  circulation. 
With  us,  and  quadrupeds,  the  blood  goes  from 
the  veins  to  the  heart ;  and  from  the  heart  it  is 
sent  to  be  spread  over  the  lungs;  from  the 
lungs  it  returns  to  the  heart  again ;  and  from 
thence  it  goes  to  the  arteries  to  be  distributed 
through  the  whole  body.  But  its  passage  in 
the  tortoise  is  much  shorter;  for,  from  the 
veins  it  goes  to  the  heart ;  then  leaving  the 
lungs  entirely  out  of  its  course,  it  takes  a  short 
cuty  if  I  may  so  say,  into  the  beginning  of  the 
arteries,  which  send  it  round  the  animal  frame. 
Prom  hence  we  see  the  lungs  are  left  out  of 
the  circulation  ;  and,  conseauently,  the  animal 
is  capable  of  continuing  to  live  without  conti- 
nuing to  breathe.  In  this  it  resembles  the  bat, 
the  serpent,  the  mole,  and  the  lizard  ;  like 
them  it  takes  up  its  dark  residence  for  the 
winter  ;  and,  at  that  time,  when  its  food  is  no 
longer  in  plenty,  it  happily  becomes  insensible 
to  ue.want.  rTor  is  it  unmindful  to  prepare 
its  retreat,  and  make  it  as  convenient  as  pos* 
sible  ;  it  is  sometimes  buried  two  or  three  feet 
in  the  ground,  with  its  hole  furnished  with 
moss,  grass,  and  other  substances,  as  well  to 

even  at  a  dtetanM  of  twelve  feeU  About  the  beginning 
of  October,  or  Utter  end  of  September,  it  began  to  im- 
mure itself,  and  liad  for  that  purpose  ibr  many  yean 
selected  a  particular  angle  of  the  garden ;  it  entered  in 
an  iocllnod  plane,  excavating  the  earth  in  the  manner  of 
the  mole ;  tlie  depth  to  which  it  penetrated  varied  with 
the  character  of  the  approaching  leason,  being  from  one 
to  two  feet,  according  as  the  winter  was  mild  or  severe. 
It  may  be  added,  that  ior  nearly  a  month  prior  to  this 
entry  into  its  dormitory,  it  refused  all  sustenance  what- 
ever. The  animal  emerged  about  the  end  of  April,  and 
remained  for  at  least  a  fortnight  before  it  ventured  on 
taking  any  species  of  food.  Its  skin  was  not  perceptibly 
cold  :  its  respiration,  entirely  effected  through  the  nos- 
trils, was  languid.  I  visited  the  animal,  for  the  last 
time,  on  the  9th  June,  18 IS,  during  a  thunder  storm  : 
it  then  lay  under  the  shelter  of  a  cauliflower,  and  ap. 
patently  torpid." — Murray't  BMperimnUtU  Retmrchet. 


keep  the  retreat  warm,  as  to  serve  for  food,  in 
case  it  should  prematurely  awake  from  its 
state  of  stupefaction.  But  it  must  not  be 
supposed,  that,  while  it  b  thus  at  rest,  it  to- 
tally discontinues  to  breathe ;  on  the  contrary, 
an  animal  of  this  kind,  if  put  into  a  close  ves- 
sel, without  air,  will  soon  be  stifled  ;  though 
not  so  readily  as  in  a  state  of  vigour  and  acti- 
vity. 

From   this  dormant  state  the  tortoise  is 
awakened  by  the  genial  return  of  spring :  and  is 
thought  not  to  be  much  wasted  by  its  long  con. 
finement     To  animals  that  live  a  hundred  and 
fifty  years,  a  sleep  of  six  months  is  but  as  the 
nap  of  a  night     All  the  actions  of  these  long, 
lived  creatures  seem  formed  upon  a  acale  an- 
swering the  length  of  their  existence ;  their 
slumbers  are  for  a  season ;  their  motions  are 
slow,  and  require  time  in  every  action ;  even 
the  act  of  procreation,  which  among  other  ani- 
mals is  performed  in  a  very  few  minutes,  is 
with  them  the  business  of  days.     About  a 
month  after  their  enlargement  from  a  torpid 
state,  they  prepare  to  transmit  their  posterity ; 
and  both  continue  joined  for  near  a  month  to- 
gether.    The  eggs  of  the  female  are  contained 
in  the  ovary,  above  the  bladder,  which  is  ex- 
tremely  large  ;  and  these  are,  before  their  ex- 
elusion,  round  and  naked,  with  some  spota  of 
red ;  after  they  are  laid,  however,  they  assume 
another  form,  being  smaller  and  longer  than 
those  of  a  hen.     This  alteration  in  the  figure 
of  the  eggs  most  probably  proceeds  from  the 
narrowness  of  the  bony  passage  through  which 
they  are  excluded.     Swammerdam,  who  com- 
pared  the  size  of  the  eggs  taken  out  of  this 
animal's  body  with  the  diameter  of  the  passage 
through  which  they  were  excluded,  was  of 
opinion  that  the  bones  themselves  separated 
from  each  other,  and  closed  again ;  but,  in 
my  opinion,  it  is  more  probable  to  suppose, 
that  the  eggs,  and  not  the  bones,  alter  their 
form.     Certain  it  is,  that  they  are  round  in 
the  body,  and  that  they  are  oval  upon  being 
protruded. 

The  eggs  of  all  the  tortoise  kind,  like  those 
of  birds,  are  furnished  with  a  yolk  and  a  white ; 
but  the  shell  is  different,  being  somewhat  like 
those  soft  eggs  that  hens  exclude  before  their 
time  ;  however,  this  shell  is  much  thicker  and 
stronger,  and  is  a  longer  time  in  comine  to 
maturity  in  the  womb.  The  land.tdrtoise  lays 
but  a  few  in  number,  if  compared  to  the  sea- 
turtle,  who  deposits  from  a  hundred  and  fifty 
to  two  hundred  in  a  season. 

The  amount  of  the  land-tortoise's  eggs  I 
have  not  been  able  to  learn ; '  but,  from  the 
scarceness  of  the  animal,  I  am  apt  to  think 
they  cannot  be  numerous.     When  it  prepares 

'  Land  tortoises  are  supposed  to  lay  five  or  six  egg^ 
but  on  this  point  we  have  no  Tery  poeitiTe  iniormation. 
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to  lay,  tho  femals  sonitches  a  slight  depreuion 
in  the  earth,  generally  in  a  warm  aituilioii, 
wbere  the  beams  of  tho  aun  have  their  Tull  ef- 
fect :  there  depoaiting  her  eggs,  and  covering 
them  with  gnta  and  feaves,  she  TorsalLes  them, 
to  he  hatched  hy  the  heat  of  the  season.  The 
young  tortoises  are  generally  exclnded  in  about 
twenty^ix  days ;  but,  as  the  heat  of  the  wea- 
ther assists,  or  its  coldnen  retards  incubation, 
•ometimes  it  happens  that  there  is  a  difference 
of  two  or  three  days.  The  little  animals  no 
sooner  leave  the  egg  than  they  seek  for  their 
provision,  entirely  aetf-taught;  and  their  shell, 
with  which  they  are  covered  from  the  begin, 
niiig,  expands  and  grows  larger  with  age.  As 
it  is  composed  of  a  variety  of  pieces,  toey  are 
all  capable  of  extension  at  their  sutures,  and 
the  shell  admits  of  increase  in  eve rv  direction. 
It  is  otherwise  with  those  animals,  like  the 
lobster,  whose  shell  is  composed  all  of  one 
piece,  that  admits  of  no  increase ;  which ,  when 
the  tenant  is  too  hig  for  the  habitatioD,  must 
burst  the  shell,  and  get  another.  But  the  co- 
vering of  the  tortoise  grows  larger  in  propor- 
tion as  the  internal  parts  expand ;  in  some 
measure  resembling  the  growth  of  the  human 
skull,  which  is  composed  of  a  number  of  bones, 
increasing  in  size  in  proportion  to  the  quantity 
of  the  brain.  All  tortoises,  therefore,  as  they 
never  change  their  shell,  must  have  it  formed 
in  pieces ;  and  though  in  same  that  have  been 
described  by  painters  or  historians,  these  marks 
bare  not  been  attended  to,  yet  we  can  have 
no  doubt  that  they  are  general  to  the  whole 
tribe. 

It  is  common  enough  to  take  theM  animals 
into  gardens,  as  they  are  thought  to  destroy 
insects  and  snails  in  great  abundance.  We 
are  even  told  that  in  hot  countries,  they  are 
admitted  into  a  domestic  state,  as  they  are 
great  destroyers  of  bugs.  How  ao  large  and 
heavy  an  animal  is  capable  of  being  expert  at 
such  petty  prey  is  not  easy  to  conceive ;  but  I 
have  seen  several  of  them  about  gentlemen's 
houses,  that,  in  general,  appear  torpid,  harm, 
less,  and  even  fond  of  employment  Children 
have  sometimes  got  upon  the  back  of  a  tor- 
toise ;  and  such  was  the  creature's  strength, 
that  it  never  seemed  overloaded,  but  moved 
o£r  with  its  burden  to  where  it  expected  to  be 
fed,  but  would  carry  them  no  further.  In 
winter  they  regularly  find  out  a  place  to  sleep 
in ;  but  in  those  warm  countries  in  which  the 
tortoise  is  found  larger,  and  in  greater  plenty 
than  in  Europe,  they  live,  witnout  retiring, 
the  whole  year  round. 

The  Sea  Tortoise,  or  Turtle,  as  it  is  now 
called,  b  generally  found  larger  than  the  for. 
mar.  Thia  element  is  possessed  with  the  pro- 
perty of  increasing  the  magnitude  of  those  ani> 
mals,  which  are  common  to  the  land  and  the 
ODcao.     The  sea  pike  is  larger  than  that  of 


fresh  water;  the  sea  bear  is  larger  than  that 
of  the  mountains  ;  and  the  sea  turtle  exceeds 
(he  land  tortoise  in  the  same  proportion.  It 
is  of  different  magnitudes,  according  to  its 
diETerent  kinds  ;  some  turtles  being  not  above 
fifty  pounds  weight,  and  some  above  eight 
hundred. 

The  Great  Mediterranean  Turtle  (or  Coria. 
ceous  Turtle)  '  is  the  largest  of  the  turtle  kind 
with  which  we  are  acquainted.  Itiafoundfrom 


five  (0  eight  feet  long,  and  from  six  to  nine 
hundred  pounds  weigoL  But,  unluckily,  ils 
utility  bears  no  proportion  to  its  size;  as  it  is  ' 
unfit  for  food,  and  sometimes  poisons  those  who 
eat  iL  The  shell  also,  which  is  a  tough  strong 
integument,  resembling  a  hide,  is  unfit  fur  all 
serviceable  purposes.  One  of  these  animals 
was  taken  in  the  year  1730,  at  the  mouth  of 
the  Loire,  in  nets  that  were  not  designed  for 
so  large  a  capture.  This  turtle,  which  was  of 
enormous  strength,  by  its  own  struggles  in- 
volved itself  in  the  nets  in  such  a  manner  as 
to  be  incapable  of  doing  mischief:  yet,  even 
thus  shackled,  it  appeared  tenible  to  the  fish, 
ermen,  who  were  at  first  for  fiying  ;  but  find- 
ing it  impotent,  they  gathered  courage  to  drag 
it  on  shore,  wliere  it  made  a  most  horrible 
bellowing  ;  and  when  they  began  to  knock  it 
on  the  head  wiih  their  gafis,  it  was  to  be  heard 
at  half  a  mile's  distance.  They  were  still  far- 
ther intimidated  by  its  nauseous  and  pestilen- 
tial breath,  which  so  powerfully  afi'ected  them, 
that  they  were  near  faintine-  This  animal 
wanted  but  four  inches  of  being  eight  feet 
long,  and  was  above  two  feet  over  :  its  shell 
more  resembled  leather  than  the  shell  of  a  tor- 
toise; and,  unlike  all  other  animals  of  this 
kind,  it  was  furnished  with  teeth  in  each  jaw, 

rank  behind  another,  like  those  of  a  shark: 
its  feet  also,  different  from  the  rest  of  this 
kind,  wanted  claws ;  and  the  tail  was  quite 
disengaged  from  the  shell,  and  fifteen  inches 
long,  more  resembling  that  of  a  quadruped 
than  a  tortoise.      This  animal  was  then  nn. 

*n  upon  the  coasts  of  France,  and  was 
supposed  to  have  been  brought  into  the  Euro, 
pean  seas,  in  aorae  India  ship  that  might  be 
wrecked  upon  her  return.  Since  that,  how- 
ever, two  or  three  of  these  animals  have  been 


342 


HISTORY  OF  FISHES. 


taken  upon  llie  coavb;  two  in  parliculRr  upon 
thoseor  Cornwall,  in  the  year  1756,  tbe  largest 
of  which  weighed  eight  hundred  pounds; 
and  ono  upon  the  i«le  of  Rhe,  but  two  yeara 
beibre,  that  weighed  between  seven  and  eight 
hundred.  One,  moat  probably  of  this  kind 
also,  was  caught  about  thirty  years  agv  near 
Scarborough,  and  a  good  deal  of  company  was 
invited  to  feast  upon  it:  a  gentleman,  who 
was  one  of  the  guesta,  told  the  company  that 
it  was  a  Mediterranean  turtle,  and  not  whole- 
some ;  but  a  person,  who  was  willing  to  satisfy 
his  appetite  at  the  risk  of  his  life,  ate  of  it : 
he  was  seized  with  a  violent  vomiting  and 
purging ;  but  his  constitution  overpowered  the 
malignity  of  tlie  poison. 

These  are  a  formidable  and  useless  kind,  if 
compared  to  the  turtle  caught  in  the  South 
seas  and  the  Indian  ocean.  These  are  of 
different  kinds ;  not  only  unlike  each  other  in 
form,  but  furnishing  man  with  very  different 
advantages.  They  are  usually  distinguished 
by  sailora  into  four  kinds;  the  Trunk  Turtle, 
the  Loggerhead,  the  Hawksbill,  and  the  Green 
Tuttle. 

The  Trunk  Turtle  is  commonly  larger  than 
the  rest,  and  its  back  higher  and  rounder. 
The  flesh  of  this  is  lank,  and  not  very  whole* 

The  Loggerhead  is  so  called  from  the  large- 
ness uf  its  head,  which  is  much  bigger  in  pro> 
portion  than  that  of  the  other  kinds.'     The 


1  TJulMsgerhiad  TWdi.— The Loggcrbetd  turtle (te(- 
tudo  earOla)  bu  Kinia  rcHinbltnee  to  tk«  green  [unle ; 
but  Uie  beid  is  lufer,  tba  ihell  broader,  snd  (be  cokun 
more  Inteiua.     There  sr*  alH  too  mere  p<K<«  In  Iha 


liUtude.     It  [■  bj  no  meuu  uncDmmoa  in  the  Mediter- 

oMuly  uid  Sicily.  Tbe  tieib  la  tough  uid  hsrah,  though 
men  by  the  poor.  The  aheli  ttw,  li  thin,  dull,  ind  o( 
little  viloe,  though  the  lulian  norkmen  ■omsttmei  uh 
It  In  ventering.  The  principal  nine  of  Uia  inimil  Is 
for  fis  oil,  which  It  abundint,  conffdarebly  tuperior  to 
ithda-oll,  knd  Mma  nppoH  it  would  uiiwsr  wall  for 
Iba  droning  of  ietttier,  for  which  cod-eii,  made  Tram  the 
liver.  It  chitBj  med  in  this  countr;.  The  eggi  of  tha 
loggarbeid  an  more  palatable  than  tba  fleih. 

Tbe  loggerhcMl  Itu  fomidabla  and  fierce  at  the  green 
turtle  ii  genllo  and  InDflaiuEra.  Ita  jawt  are  reij  hard 
and  EtroDg,  and  they  come  Isgether  with  much  force. 
They  are,  bowaier,  well  adapted  to  Its  food,  tbe  princi- 
pal part  of  which  la  tbelleil  anlmila,  and  tt  can  eaally 
break  the  hanJaat  ri»lL  It  can  alao  strike  and  tenteh 
with  ita  long  fora  lega,  which  hate  itrong  claws  prtgitBt- 
liig  beyond  tlie  webi  of  the  Um.     It  will  snap  at  a  alick 


flesh  of  thb  also  is  very  ranki  and  not  eaten 
but  in  case  of  necessity. 

The  Hawksbill  Turtle  (or  Imbricated  Tur. 
tie)  is  the  least  of  the  four,  and  has  a  long  and 
small  mouth,  somewhat  resembling  the  bill  of 
a  hawk.'     The  flesh  of  this  also  is  veryindif. 


or  any  other  object  with  which 
hold  Is  ao  firm  that  It  will  break  a  thick  stick,  or  bend  a 
rod  of  Iron.  It  Is  eiceodlugly  difficult  to  gel  11  to  quit 
iu  hold  tiler  once  it  bu  been  taken  ;  and  It  la  eomnioDlj 
tald  that  tbe  "  loggerhead"  continuei  to  bite  after  ft  haj 
bean  tepiratod  from  the  body.  The  hold  which,  in  that 
ceas  It  retains,  is  not  the  ttiAheu  ol  deaUi,  for  tha  head 
of  any  tortoiae  Uvea  for  Bome  time  after  it  baa  been  cut 

00: 

These  anlmila  an  fannldahle  In  atn,  loo;  ftr  II  bu 
been  atld  tb»t  aome  weighing  1600  or  1600  ponods  bi^e 
been  met  with.  They  tlao  awlm  with  more  rapidity 
than  the  green  turtle,  being  much  more  frequently  met 
with  "  on  the  high  aeai."  When  young,  they  bare  ao 
groat  a  retemblance  to  the  grroa  turtle  as  to  lead  to  a 
ausplcion  that  the  ipedmens  met  with  on  the  weitem 
coaat  of  France,  and  described  at  green  turtle,  were  in 
fact  loggerheadt ;  beeuue  green  turtle  have  not  been 
found  In  tbe  Mrditamneau,  the  ahorea  of  which  have  a 
much  more  tropical  character  Iban  lbs  coaat  of  France. 
It  ia  probable  that  all  the  green  turtle  described  a*  being 
Ibund  tar  out  at  aaa,  were  In  truth  the  apeclei  now  uoder 
coujidaration.  Aa  a  gruing  animal,  tha  green  turtle  li 
not  likely  to  go  often  or  far  to  placet  where  it  can  And 
no  bottom,  while  the  loggerhead,  a  deveuier  of  Beab,  can 
range  tlia  ocean  at  lis  pleasure.  In  Europe  this  turtle 
li  not  often  found  lo  the  north  of  the  Mediterranean;  and 
in  America  It  la  seldom  foDnd  to  the  north  of  Florida. 
At  it  bit  not  the  aame  cbarma  for  the  palate  of  the  epl- 
cura,  tu  habile,  though  it  has  been  much  longer  known, 
have  not  been  to  much  studied  as  ihoee  of  the  other. 

'  Tie  BawitUU  TurHt.  —  The  Hawksbill  turtle 
{Tcrlaia  fmMcsta}  geti  ita  Bclentllle  name  Irom  tbe 
arrangement  of  the  plates,  which  overlap  each  other  like 
the  tilei  on  a  roof ;  and  II  geta  Ita  common  Englltta  name 
from  the  partial  resemblance  of  its  mouth,  toon  In  profile, 
to  tbe  bill  of  a  hawk.  Ita  head,  neck,  and  lege  are  longer 
tn  proportion  to  their  thlcknest  than  those  of  the  elhcr 
turllei;  It  Is  more  active,  swimming  with  greater  velo- 
cily,  and  righting  ittelf  when  turned.  Itt  eggi  an  eat- 
able, hut  ita  flesh  la  not  good,  and  the  chief  value  of  it 
to  man  ara  tbe  platea  ou  lit  back,  wlu'cb  an  tba  true 
lortolM-ibell  of  commerce,  and  have  been  highly  esteemed 
from  the  eartieat  ages.  There  are  thirteen  plates  in  tl>a 
central  part,  aurrounded  by  twenly.Hva  tmaller  ones. 
The  large  central  platea  are  the  Bnetl  ahell  ;  and  they 
are  often  of  eootiderabie  Ihickneta.  The  platea  of  ihell 
do  not  form  the  entire  caie  of  tbe  animal.  Tbe  inner  or 
supporting  part  ia  bony,  and  may  he  comidered  at  part 
of  tha  iketelon.  The  true  skin  It  between  the  bony  tub. 
stance  and  the  plalei  of  shell.  The  platea  are  a  pro- 
duction of  that  skin,  and  in  the  living  ttata  they  ara 
corered  by  an  epldermla,  or  acarfikin.  The  common 
way  of  obtaining  the  platei  li  to  heat  the  entira  back- 
piece  of  tha  animal,  by  fire  applied  under  tbe  hollow  on 
tha  inside.  By  that  meani  the  gelatine  of  the  tkin  is 
diisolved,  the  akin  itae If  swells,  and  the  platea  are  eaiily 
detached  entire.  A  turtle  of  about  SOO  pounds  weigtit 
will  produce  about  ten  or  twelve  poonda  of  shell  ;  but  in 
tbe  common  way  of  obtaining  tha  shell,  tba  animal, 
which  it  otherwise  uialau  In  the  arte,  it  sacrliicad.  In 
the  eattem  ialei,  when  the  hawksbill  turtle  it  very 
abundant,  the  Malaya,  who  procure  large  quantitlet  of 
ahell  for  tbe  Chiaece,  pome  a  different  metltod.  Tti^ 
cut.h  tbe  turtle  alive,  and  retain  it  while  they  detacb 
the  central  plates,  lo  dexterously  ai  not  to  lacerate  ttM 
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feient  eating ;  bat  the  shell  serves  for  the 
most  valuable  purposes.  This  is  the  animal 
that  supplies  the  tortoise-shell,  of  which  such 
a  variety  of  beautiful  trinkets  are  made.  The 
substance  of  which  the  shells  of  other  turtle 
are  composed  is  thin  and  porous  ;  but  that  of 
the  hawksbill  is  firm,  and  when  polished,  is 
beautifully  marbled.  They  generally  carry 
about  three  pounds ;  but  the  largest  of  all,  six 
pounds.  The  shell  consists^  as  in  ail  the  kind, 
of  thirteen  leaves  or  plates,  of  which  eight  are 
flat,  and  five  hollow.  They  are  raised  and 
taken  o£f  by  means  of  fire,  which  is  made 
under  the  shell  after  the  flesh  is  taken  out. 
As  soon  as  the  heat  affects  the  leaves,  they 
start  from  the  ribs,  and  are  easily  raised  with 
the  point  of  a  knife.  By  being  scraped  and 
polished  on  both  sides,  they  become  beauti- 
fully  transparent,  or  are  easily  cast  into  what 
form  the  workman  thinks  proper,  by  making 
them  soft  and  pliant  in  warm  water,  and  then 
screwing  them  in  a  mould,  like  a  medal: 
however,  the  shell  is  most  beautiful  before 
it  undergoes  this  last  operation. 

But  of  all   animals  of  the  tortoise  kind, 
the  Green  Turtle*  is  the  most  noted  and  the 


■kin.  The  aoimal  is  mid  not  to  show  much  uneasinen 
during  the  operation,  and  when  that  is  performed  it  is 
returned  into  the  sea,  where,  after  a  time,  the  plates  are 
said  to  be  reproduced.  That  is  by  no  means  unlikely, 
as  the  reproduction  ci  parts  is  not  uncommon  among 
reptiles,  any  more  than  among  some  of  the  Crustacea, 
which  hare  at  least  some  analogy  with  the  reptiles. 

The  hawksbill,  or  shell  turtle,  is  much  more  widely 
difiused  than  the  green  turtle.  It  is  found  in  almost  all 
the  tropical  seas  ;  being  peculiarly  abundant  in  the  shal- 
lows near  Belese,  the  chief  settlement  in  the  mahogany 
country  of  Honduras.  It  is  indeed  general  in  the 
Caribbean  sea ;  and  is  found  browsing  on  its  favourite 
aea  weed,  wherever  that  abounds  in  latitudes  sufficiently 
warm.  It  is  ako  plentiful  on  the  shores  of  tropical 
Africa,  on  those  of  New  Holland,  and  in  the  Indian 
ocean.  Tortoise-shell  is  thus  so  abundant,  that  though 
It  has  been  a  favourite  article  of  luxury  from  very  early 
times,  the  supply  is  still  undiminished. 

»  The  Oreen  Titrtfe.— The  Green  turtle,  of  which  we 
hear  so  much  as  a  luxury  at  the  tables  of  the  rich,  is  a 
native  of  the  seas  in  the  warm  and  tropical  parts  of  the 
world ;  and  instead  of  being  considered  as  a  rarity  or  a 


d&iiity  there,  it  is  so  abundant,  that  the  flesh  of  it  is  sold 
cheaper  than  that  of  any  land  animal.  The  tropical 
shores  of  America,  both  on  the  Atlantic  and  the  Pacific 
aide,  the  tropical  shores  of  Africs,  and  those  of  New 
Holland,  are  the  favourite  haunts  of  the  turtle.  These 
animalfl  prefer  lonely  places,  and  thus  they  are  much 
more  plentiful  on  desert  shores  and  about  little  barren 
islands,  than  they  are  on  those  of  fertile  countries.  The 
If  tUe  islfls  called  the  Alligator  isles,  in  the  West  Indian 


most  valuable.  The  delicacy  of  its  fiesL,  and  its 
nutritive  qualities,  together  with  the  property 
of  being  easily  digested,  were,  for  above  a 
century,  known  only  to  our  seamen,  and  the 
inhabitants  of  the  coasts  where  they  were  taken. 
It  was  not  till  by  slow  degrees  the  distinction 
came  to  be  made  between  such  as  were  malig- 
nant and  such  as  were  wholesome.  The  con. 
troversies  and  contradictions  of  our  old  travel- 
lers were  numerous  upon  this  head :  some  as- 
serting, that  the  turtle  was  delicious  food  ;  and 
others,  that  it  was  actual  poison.  Dampier, 
that  rough  seaman,  who  has  added  more  to 
natural  history  than  half  of  the  philosophers 
that  went  before  him,  appears  to  be  the  first 
who  informed  us  of  their  distinctions;  and 
that,  while  the  rest  might  be  valuable  for 
other  purposes,  the  ereen  turtle  alone  was 
chiefly  prized  for  the  delicacy  of  its  flesh.  He 
never  imagined,  however,  that  this  animal 
would  make  its  way  to  the  luxurious  tables  of 
Europe ;  for  he  seems  chiefly  to  recommend 
it  as  salted  up  for  ship's  provision,  in  case  of 
necessity. 

At  present  the  turtle  is  very  well  known 
among  us,  and  is  become  the  favourite  food  of 
those  that  are  desirous  of  eating  a  great  deal 
without  the  danger  of  surfeiting.     This  is  a 

sea ;  the  barren  volcanic  rocks  of  the  Gallipagos  in  the 
Pacific ;  the  island  of  Ascension,  in  the  Atlantic,  and 
the  northern  shores  of  New  Holland,  which  are  gener- 
ally speaking,  dreary  and  barren,  abound  more  with  them 
than  any  other  parts  of  the  world.  The  green  turtle 
attains  an  enormous  size  and  weight ;  some  individuals 
measuring  six  or  seven  feet  in  length  from  the  tip  of  the 
nose  to  the  extremity  of  the  tail,  by  three  or  four  feet 
broad,  and  weighing  as  much  as  eight  hundred  pounds. 
The  more  common  weight,  however,  is  from  tivo  to  three 
hundred  pounds. 

The  instinct  which  leads  the  female  turtle  to  the  shore 
to  lay  her  eggs,  exposes  her  to  the  danger  of  becoming 
the  prey  of  man.  She  deposits  her  eggs  on  the  loose 
sand,  and  abandons  them  at  once  to  the  chance,  which 
approaches  almost  to  a  certainty  in  the  southern  hemi- 
sphere, that  they  will  be  hatched  by  the  influence  of  the 
sun's  rays.  She  digs,  by  means  of  her  fore-feet,  one  or 
more  holes  about  a  foot  wide  and  two  feet  deep,  in  which 
she  usually  deposits  more  than  a  hundred  eggs.  These 
eggs  are  round,  and  are  two  or  three  inches  in  diameter: 
they  are  covered  with  a  membrane  something  like  wet 
parchment.  The  female  generally  lays  three  times  in 
each  year,  at  intervals  5  about  a  fortnight  or  three 
weeks.  They  almost  always  go  ashore  in  the  night 
time.  A  loose  sand  being  essential  to  the  hatching 
of  the  eggs,  the  turtles  frequent  only  particular  shores; 
but  these  are  often  several  hundred  miles  from  their 
feeding  places.  The  eggs  are  hatched  in  less  than 
a  month  after  they  are  laid;  and  in  about  eight  or 
ten  days  the  young  reptiles  crawl  to  the  water.  Pew 
however,  reach  their  native  element,  in  proportion  to 
the  number  produced.  They  become  the  prey  of  sea- 
fowl  and  various  quadrupeds  of  prey.  The  tiger  is  an 
especial  enemy  to  the  tortoise;  but  man  is  still  more 
actively  engaged  in  their  destruction.  The  collection  of 
tortoise  eggs  forms  one  of  the  most  important  of  the 
occupations  of  the  Indians  of  the  Orinoco.  Humboldt 
gives  an  interesting  account  of  this  branch  of  commerce. 
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property  tbe  flesb  of  the  turtle  seems  peculiarly 
possessed  of ;  and  by  tbe  importation  of  it  alive 
among  us,  gluttony  is  freed  from  one  of  its 
greatest  restraints.  Tbe  flesb  of  tbe  turtle  is 
become  a  brancb  of  commerce ;  and  therefore 
ships  are  provided  with  conveniences  for  sup- 
plying them  with  water  and  provision,  to  bring 
them  over  in  health  from  Jamaica  and  other 
West  India  islands.  This,  however,  is  not 
always  effected  ;  for  though  they  are  very  vi. 
vacious,  and  scarcely  require  any  provision 
upon  the  voyage,  yet,  by  the  working  of  the 
ship,  and  their  beating  against  the  sides  of  the 
boat  that  contains  them,  tliey  become  battered 
and  lean ;  so  that  to  eat  this  animal  in  the 
highest  perfection,  instead  of  bringing  the  tur- 
tle to  the  epicure  he  ought  to  be  transported 
to  the  turtle.  ^ 

This  animal  is  called  the  green  turtle,  from 
the  colour  of  its  shell,  which  is  rather  greener 
than  that  of  others  of  this  kind.  It  is  gene- 
rally found  about  two  hundred  weight ;  though 
some  are  five  hundred,  and  others  not  above 
fifty.  Dampier  tells  us  of  one  that  was  seen 
at  Port- Royal,  in  Jamaica,  that  was  six  feet 
broad  across  the  back  ;  he  does  not  tell  us  its 
other  dimensions ;  but  says  that  the  son  of 
Captain  Roach,  a  boy  about  ten  years  old, 
sailed  in  tbe  shell,  as  in  a  boat,  from  the  shore 
to  his  father's  ship,  which  was  above  a  quarter 
of  a  mile  from  land.  But  this  is  nothing  to 
the  size  of  some  turtles  the  ancients  speak  of. 
Julian  assures  us,  that  the  houses  in  the  island 
of  Taprobane  are  usually  covered  with  a  sin. 
gle  shell.  Diodorus  Siculus  tells  us  that  a 
people  neighbouring  on  Ethiopia,  called  the 
Turde^efiterSy  coasted  along  the  shore  in  boats 
made  of  the  upper  shell  of  this  animal;  and 
that  in  war,  when  they  had  eaten  the  flesh, 
tbe  covering  served  them  as  a  tent  In  this 
account,  Pliny,  and  all  the  rest  of  the  an- 
cients, agree ;  and  as  they  had  frequent  op- 
portunities of  knowing  the  truth,  we  are  not 
lightly  to  contradict  their  testimony. 

At  present,  however,  they  are  not  seen  of 
such  amazing  dimensions.  We  are  told  by 
Laet,  that  on  the  isle  of  Cuba  they  grow  to 
such  a  size,  as  that  five  men  can  stand  on  the 
back  of  one  of  them  together ;  and  what  is 
more  surprising  still,  that  the  animal  does  not 
seem  overloaded,  but  will  go  off  with  them 
upon  its  back,  with  a  slow  steady  motion,  to. 
wards  the  sea. 

They  are  found  in  the  greatest  numbers  on 
the  island  of  Ascension ;  where  for  several 
years,  they  were  taken  to  be  salted  to  feed  the 
slaves,  or  for  a  supply  of  ship's  provision. 
Their  value  at  present  seems  to  be  better 
known. 

This  animal  seldom  comes  from  the  sea  but 
to  deposit  its  eggs,  and  now  and  then  to  sport 
in  fresh  water.     Its  chief  food  is  a  submarine 


plant,  that  covers  the  bottom  of  several  p&rti 
of  the  sea  not  far  from  the  shore.  There  the 
turtles  are  seen,  when  the  weather  is  fair, 
feedinfi^  in  great  numbers,  like  flocks  of  sheep, 
several  fathoms  deep,  upon  the  verdant  carpet 
below.  At  other  times  they  go  to  the  mouths 
of  rivers ;  and  they  seem  to  find  gratification 
in  fresh  water.  After  some  time  thus  em- 
ployed,  they  seek  their  former  stations :  and 
when  done  feeding,  they  generally  float  with 
their  heads  above  water,  unless  they  are 
alarmed  by  the  approach  of  hunters  or  birds  of 
prey,  in  which  case  they  suddenly  plunge  to 
tbe  bottom.  They  often  seek  their  provision 
among  the  rocks,  feeding  upon  moes  and  sea- 
weed ;  and  it  is  probable  will  not  disdain  to 
prey  upon  insects  and  other  small  animals,  as 
they  are  very  fond  of  flesh  when  taken  and 
fed  for  the  table. 

At  tbe  time  of  breeding,  they  are  seen  to 
forsake  their  former  haunts  and  their  food,  and 
to  take  sometimes  a  voyage  of  nine  hundred 
miles  to  deposit  their  eggs  on  some  favourite 
shore.  The  coasts  they  always  resort  to  upon 
these  occasions  are  those  that  are  low,  flat,  and 
sandy:  for,  being  heavy  animals,  they  cannot 
climb  a  bold  shore ;  nor  is  any  bed  so  proper 
as  sand  to  lay  their  eggs  on.  They  couple  in 
March,  and  continue  united  till  Mav;  during 
a  great  part  of  which  they  are  seen  locked  to- 
getber,  and  almost  incapable  of  separation. 
The  female  seems  passive  and  reluctant ;  but 
the  male  grasps  her  with  bis  claws  in  such  a 
manner,  tnat  nothing  can  induce  him  to  quit 
his  hold.  It  would  seem  that  the  grasp,  as  in 
frogs,  is,  in  some  measure,  convulsive,  and 
that  the  animal  is  unable  to  relax  its  efiinta. 

When  the  time  for  laying  approaches,  the 
female  is  seen  towards  the  setting  of  tbe  sun 
drawing  near  the  shore,  and  looking  earnestly 
about  her,  as  if  afraid  of  being  discovered. 
When  she  perceives  any  person  on  shore,  she 
seeks  for  another  place ;  but  if  otherwise,  she 
lands  when  it  is  dark,  and  eoes  to  take  a 
survey  of  the  sand  where  she  designs  to  lay. 
Having    marked    the   spot,  she   goes   back 
without  laying,  for  that  night,  to  the  ocean 
again  ;  but  the  next  niebt  returns  ^o  deposit  a 
part  of  her  burden.     Sbe  begins  by  working 
and   digging  in  the  sand  with  her  fore-feet 
till  she  has  made  a  round  hole,  a  foot  broad,  and 
a  foot  and  a  half  deep  Just  at  the  place  a  little 
above  where  the  water  reaches  highest     This 
done,  she  lays  eighty  or  ninety  eggs  at  a  time, 
each  as  big  as  a  hen's  tgg^  and  as  round  as   a 
ball.     She  continues  laying  about  the  space 
of  an  hour;  during  which  time,  if  a  cart  were 
driven  over  her,  she  would  not  be  induced   to 
stir.     The  tz^  are   covered  with  a   tough 
white  skin,  Oke  wetted  parchment     When 
she  has  done  laying,  she  covers  the  bole   so 
dexterously,  that  it  is  no  easy  matter  to  find 
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the  plaoe ;  and  those  must  be  accustomed  to 
the  search  to  make  the  discover j.  When  the 
turtle  has  done  laying,  she  returns  to  the  sea, 
and  leaves  her  eggs  to  be  hatched  by  the  heat 
of  the  sun.  At  the  end  of  fifteen  days  she 
lays  about  the  same  number  of  eggs  again ; 
and  at  the  end  of  another  fifteen  days  she 
repeats  the  same ;  three  tiroes  in  all,  using 
the  same  precautions  every  time  for  safety. 

In  about  twenty-four  or  twenty-five  days 
after  laying,  the  eggs  are  hatched  by  the  heat 
of  the  sun ;  and  the  young  turtles  being  about 
as  big  as  quails,  are  seen  bursting  from  the 
sand,  as  if  earth-bom,  and  running  directiy 
to  the  sea,  with  instinct  only  for  their  guide  : 
but,  to  their  great  misfortune,  it  often  happens 
that,  their  strength  being  small,  the  surges  of 
the  sea,  for  some  few  days,  beat  them  back 
upon  the  shore.  Thus  exposed,  they  remain 
a  prey  to  thousands  of  birds  that  then  haunt 
the  coast ;  and  these  stooping  down  upon  them 
carry  off  the  greatest  part,  and  sometimes  the 
whole  brood,  before  thoy  have  strength  suf- 
ficient to  withstand  the  waves,  or  dive  to  the 
bottom.  Heibigius  informs  us,  that  they  have 
still  another  enemy  to  fear,  which  is  no  other 
than  the  parent  that  produces  them,  that  waits 
for  their  arrival  at  the  edge  of  the  deep,  and 
devours  as  many  as  she  can.'  This  circum- 
stance, however,  demands  further  confirma. 
tion  ;  though  nothing  is  more  certain  than 
that  the  crocodile  acts  in  the  same  unnatural 
manner. 

When  the  turtles  have  done  laying,  they 
then  return  to  their  accustomed  places  of  feed- 
ing.  Upon  their  outset  to  the  shore  where 
they  breed,  they  are  always  fat  and  healthy  ; 
but  upon  their  return,  they  are  weak,  lean, 
and  unfit  to  be  eaten.  They  are  seldom, 
therefore,  molested  upon  their  retreat ;  but  the 
great  art  is  to  seize  them  when  arrived,  or  to 
intercept  their  arrival.  In  these  uninhabited 
islands,  to  which  the  green  turtle  chiefly 
resorts,  the  men  that  go  to  take  them  land 
about  night-fall,  and  without  making  siiy 
noise  (for  these  animals,  though  without  any 
external  opening  of  the  ear,  hear  very  dis- 
tinctly, there  being  an  auditory  conduit  that 
opens  into  the  mouth,)  lie  close  while  they  see 
the  female  turtle  coming  on  shore.  They  let 
her  proceed  to  her  greatest  distance  from  the 
sea ;  and  then,  when  she  is  most  busily  em- 
ployed in  scratching  a  hole  in  the  sand,  they 
sally  out  and  surprise  her.  Their  manner 
is  to  turn  her  upon  her  back,  which  utterly 
incapacitates  her  from  movinir ;  and  yet  as  the 
creature  is  very  strong,  and  struggles  very 
hard,  two  men  find  it  no  easy  matter  to  lay 
her  over.  .  When  thus  secured  they  go  to  the 

■  This  ftccount  of  the  turtle's  preying  upon  its  young 
is  inrorrect.    • 
VOL.  i« 


next;  and  in  this  manner,  in  less  than 
three  hours,  they  have  been  known  to  turn 
forty  or  fifty  turtles,  each  of  which  weighs 
from  a  hundred  and  fifty  to  two  hundred 
pounds.  Labat  assures  us,  that  when  the 
animal  is  in  this  helpless  situation,  it  is 
heard  to  sigh  very  heavily,  and  even  to  shed 
tears. 

At  present,  from  the  great  appetite  that 
man  has  discovered  for  this  animal,  they  are 
not  only  thinned  in  their  numbers,  but  are 
also  grown  much  more  shy.  There  are  several 
other  ways,  therefore,  contrived  for  taking 
them.'     One  is,  to  seize  them  when  coupled 

'  Audubon,  in  his  Orniihoto^icai  Biography,  has  ■ 
chapter,  headed  The  Turtlert,  in  which  he  gives  an  in. 
teresting  account  of  the  habits  of  turtles,  and  the  methods 
of  talcing  them.  '*  The  Tortugas,"  he  says,  *<  are  a  group 
of  islands  lying  about  eighty  miles  from  Key  West,  and  the 
last  of  those  that  seem  to  defend  the  peninsula  of  the 
Floridas.  They  consist  of  five  or  kIx  extremely  low  un- 
inhabitable banks  formed  of  shelly  sand,  and  are  resorted 
to  principally  by  that  class  of  men  called  Wreckers  and 
Turtlen.  Between  these  islands  are  deep  channels, 
which,  although  extremely  intricate,  are  well  known  to 
Uiose  adventurers,  as  well  as  to  the  commanders  of  the 
revenue  cutters,  whose  duties  call  them  to  that  danger* 
ous  coast  The  great  coral  reef  or  wall  lies  about  eight 
miles  from  these  inhospitable  isles,  in  the  direction  of 
the  Gulf,  and  on  it  many  ao  ignorant  or  careless  navi- 
gator has  sufiered  shipwreck.  The  whole  ground  around 
Uiem  is  densely  covered  with  corals,  sea-fans,  and  otlier 
productions  of  the  deep,  amid  which  crawl  innumerable 
testaceous  animals,  while  shoals  of  curious  and  beautiful 
fishes  fill  the  limpid  waters  above  them.  Turtles  of  dif. 
ferent  species  resort  to  these  banks,  to  deposit  their  eggs 
in  the  burning  sand,  and  clouds  of  sea-fowl  arrive  every 
spring  for  the  same  purpose.  These  are  followed  by 
persons  called  'Eggers,'  who,  when  their  cargoes  are 
completed,  sail  to  distant  markets,  to  exchange  their  ill. 
gotten  ware  for  a  portion  of  that  gold,  on  the  acqulsluou 
of  which  all  men  seem  bent. 

"  But  the  Tortugas  are  not  the  only  breeding  places 
of  the  turtles;  these  animals,  on  the  contrary,  frequent 
many  other  keys,  as  well  as  various  |)arts  cf  the  coast  of 
the  mainland.  There  are  four  different  species,  which  are 
known  by  the  names  of  the  grten  turtle,  the  kawkibiU 
turtle,  the  loggerkead  turtle,  and  the  trunk  turtle.  Tlie 
first  is  considered  the  best  as  an  article  of  food,  in  which 
capacity  it  is  well  knovni  to  most  epicures.  It  approaches 
the  shores,  and  enters  the  bays,  inlets,  and  rivers,  early 
in  the  month  of  April,  after  having  spent  the  winter  in 
the  deep  waters.  It  cUposits  Its  eggs  in  convenient 
places,  at  two  different  times  In  May,  and  once  again  in 
June.  The  first  deposit  is  the  largest,  and  the  last  the 
least,  the  total  quantity  being  at  an  average  about  two 
htmdred  and  forty.  The  hawksbill  turtle,  whose  shell  is 
so  valuable  as  an  article  of  commerce,  being  used  for 
various  purposes  in  the  arts,  is  the  next  with  respect  to 
the  quality  of  its  flesh.  It  resorts  to  the  outer  keys  only, 
where  it  deposits  its  eggs  in  two  sets,  first  in  July,  and 
again  in  August,  although  it  'crawls'  the  bearhes  of 
these  keys  much  earlier  in  the  season,  as  if  to  look  for 
a  safe  place.  The  average  number  of  its  eggs  is  about 
three  hundred.  The  loggerhead  visits  the  Tortugas  In 
April,  and  lays  from  that  period  until  late  in  June 
three  sets  of  eggs,  each  set  averaging  a  hundred  and 
seventy.  The  trunk  turtle,  which  is  sometimes  of  au 
enormous  sixe,  and  which  has  a  pouch  like  a  pelican, 
reaches  the  shores  latest.  The  shell  and  flesh  are  so 
soft  tlict  one  may  push  his  finger  into  them,  almost  as 
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together,  at  the  breeding  season,  when  they 
are  very  easily  approached,  and  as  easily 
seen;  for  these  animals,  though  capable  of 
living  for  some  time  under  water,  yet  rise 
every  eight  or  ten  minutes  lo  breathe*     As 


into  a  lump  of  butter.  This  speclei  Is  th«reibi«  cod- 
Bidered  as  the  least  Taluable,  aud  indeed  ia  leldoni  eaten, 
unless  by  the  Indiana,  who,  erer  alert  when  the  turtle 
season  commences,  first  carry  off  the  eggs,  and  after, 
wards  catch  the  turtles  themselves.  The  average  uum* 
ber  of  eggs  which  It  lays  in  the  season,  in  two  sets,  may 
be  three  hundred  and  fifty. 

**  The  loggerhead  and  the  trunk  turtles  are  the  least 
cautious  in  choosing  the  places  in  which  to  deposit  their 
eggs,  whereas  the  two  other  species  select  the  wildest 
and  most  secluded  spots.  The  green  turtle  resoits 
either  to  the  shores  of  the  main,  between  Cape  Sable 
and  Cape  Plorida,  or  enters  Indian,  Halifax,  and  other 
large  rivers  or  inlets,  from  which  it  makes  its  retreat  as 
speedily  as  possible,  and  betakes  itself  to  the  open  sea. 
Great  numbers,  however,  are  killed  by  the  turtlers  and 
Indians,  as  well  as  by  various  species  of  carnivorous  ani. 
mals,  as  cougars,  lynxes,  bears,  and  wolves.  The  hawks- 
bill,  which  is  still  more  wary,  and  is  always  the  most 
difficult  to  surprise,  keeps  to  the  sea  islands.  All  the 
species  employ  nearly  the  same  method  in  depositing 
tlieir  eggs  in  the  sand,  and  as  I  have  aeveral  times 
observed  them  in  the  act,  I  am  enabled  to  present  you 
with  a  circumstantial  account  of  it. 

*'  On  first  nearing  the  shores,  and  mostly  on  fine  calm 
moonlight  nights,  the  turtle  raises  her  head  above  the 
water,  being  still  distant  thirty  or  forty  yards  from  the 
beach,  looks  around  her,  and  attentively  examines  the 
objects  on  the  shore.  Should  she  observe  nothing  likely 
to  disturb  her  intended  operations,  she  emits  a  loud  hiss- 
ing sound,  by  which  such  of  her  many  enemies  as  are 
unaccustomed  to  it  are  startled,  and  so  are  apt  to  remove 
to  another  place,  although  unseen  by  her.  Should  she 
hear  any  noise,  or  perceive  indications  of  danger,  she 
instantly  sinks  and  goes  oflf  to  a  considerable  distance ; 
but  should  every  thing  1>e  quiet,  she  advances  slowly 
towards  the  beach,  crawls  over  it,  her  head  raised  to  the 
full  stretoh  of  her  neck ;  and  when  she  has  reached  a 
place  fitted  for  her  purpose,  she  gaxes  all  round  in 
silence.  Finding  '  all  well,*  she  proceeds  to  form  a  hde 
in  the  sand,  which  she  efiects  by  removing  it  from  under 
her  body  with  her  kind  flappers,  scooping  it  out  with  so 
much  dexterity  that  the  sides  seldom  if  ever  fall  in.  The 
sand  is  raised  alternately  with  each  flapper,  as  with  a 
Urge  ladle,  until  it  lias  accumulated  behind  her,  when 
supporting  herself  with  her  head  and  fore  part  on  the 
ground  fronting  her  body,  she  with  a  spring  from  each 
flapper  sends  the  sand  around  her,  scattering  it  to  the 
distance  of  several  feet.  In  this  manner  the  hole  is  dug 
to  the  depth  of  eighteen  inches,' or  sometimes  more  than 
two  feet.  This  labour  1  have  seen  performed  in  the 
short  period  of  nine  minutes.  The  eggs  are  then  dropped 
one  by  one,  and  disposed  in  regular  layers,  to  the  number 
of  a  hundred  and  fifty,  or  sometimes  nearly  two  hundred. 
The  whole  time  spent  in  this  part  of  the  operation  may 
be  about  twenty  minutes.  She  now  scrapes  the  loose 
sand  back  over  the  eggs,  and  so  levels  and  smooths  the 
surface  that  few  persons  on  seeing  the  spot  could  ima- 
gine any  thing  had  been  done  to  it.  This  accomplished 
to  her  mind,  she  retreats  to  the  water  with  all  possible 
dispatch,  leaving  the  hatohing  of  the  eggs  to  the  heat  of 
the  sand.  When  a  tortle,  a  loggerhei^  for  example,  is 
in  the  act  of  dropping  her  eggs,  she  will  not  move 
although  one  should  go  up  to  her,  or  even  sest  himself 
on  her  back,  for  it  seems  that  at  this  moment  she  finds 
It  necessary  to  proceed  at  all  events,  and  is  unable  to  in. 
termit  Her  labour.     The  moment  it  is  fiuished,  how- 


soon  as  they  are  thus  perceived,  two  or  thrse 
people  draw  near  them  in  a  canoe,  and  slip  a 
noose  either  round  their  necks  or  one  of  their 
feet  If  they  have  no  line,  they  lay  hold  of 
them  by  the  neck,  w:here  they  have  no  shell » 


ever,  ofT  she  starts ;  nor  would  ft  then  be  possible  for 
me,  unless  bo  Were  u  itnxng  as  a  Heroules,  to  turn  ber 
over  and  secure  her. 

**  To  upset  a  turtle  on  the  shore,  one  Is  obliged  to  fall 
on  his  knees,  and,  placing  his  shoulder  behind  hfr 
forearm,  gradually  raise  her  up  by  pushing  with  great 
force,  and  then  with  m  jerk  throw  her  over.  Sometimes 
it  requires  the  united  strength  of  several  men  to  accom- 
plish this;  and  if  the  turtle  ahould  be  of  very  great 
size,  as  often  happens  on  that  coast,  even  hand^spikes 
are  employed.  Some  turtlers  are  so  daring  as  to  swim 
up  to  them  while  Ijring  asleep  on  the  surface  of  the 
water,  and  turn  them  over  in  their  own  etedient,  wlien, 
however,  a  boat  must  be  at  hand  to  enable  them  to  sectiro 
their  priae.  Few  turtles  can  bite  beyond  the  reach  of 
their  forelegs,  and  few,  when  once  turned  over,  can  with- 
out assistence  regain  their  natural  position  ;  but  notwitli- 
standing  this,  their  flappers  are  generally  secured  by 
ropes,  so  as  to  render  their  escape  impossible. 

"  Persona  who  searoh  for  turtles'  eggs  are  provided 
with  a  light  itifi*  cane  or  gun-rod,  with  which  thev  go 
along  the  shores,  probing  the  sand  near  the  tracks  of  the 
animals,  which,  however,  cannot  always  be  seen,  on  ac 
count  of  the  winds  and  heavy  rains  that  often  c^ltterate 
them.  The  neate  aro  discovered  not  only  by  aion,  but 
also  by  beaste  of  prey,  and  the  eggs  are  collected,  or  des- 
troyed on  the  spot  In  great  numbers,  as  on  certain  parta 
of  the  shores  hundreds  of  turtles  are  known  to  deposit 
their  eggs  wfthin  the  space  of  a  mile.  l*hey  fbrtn  a 
new  hde  each  time  they  lay,  and  the  second  Is  gener- 
ally dug  near  the  first,  as  if  the  animal  vrere  quite  un- 
conscious of  what  had  befallen  it.  It  will  be  readily 
understood  that  the  numerous  eggs  seen  in  a  turtle  on 
cutting  it  up  could  not  be  all  laid  the  same  season.  The 
whole  number  deposited  by  an  individual  in  one  summer 
may  amount  to  four  hundred,  wheroas  if  the  animal  is 
caught  on  or  near  her  nest,  as  I  have  witneased,  the  re- 
maining eggs,  all  small,  without  shells,  and  as  it  vrera 
threaded  like  so  many  large  beads,  exceed  three  thou, 
sand.  In  an  instance  where  I  found  that  number,  the 
turtle  weighed  nearly  four  hundred  pounds.  The  youn^, 
aoon  after  being  hatched,  and  when  yet  scarcely  Imiger 
than  a  dollar,  scratch  their  way  through  their  sandy  cov- 
ering, and  immediately  betake  themselves  to  the  vrater. 

'*  The  food  of  the  green  turtle  consisU  chiefly  of  mu- 
rine plants,  more  especially  the  grasswrack  {Zottera  wia- 
Hma),  which  they  cut  near  the  rooto  to  procure  the  most 
tender  and  succulent  parts.  Their  feeding  grounds,  sts 
I  have  elsewhere  said,  are  easily  diaoovered  by  floatin|{ 
masses  of  these  plante  on  the  flats,  or  along  the  shores  to 
which  they  resort.  The  hawk-billed  species  feeds  on 
sea-weeds,  crabs,  various  kinds  of  shell-fish,  and  fishes  ; 
the  loggerhead  mostly  on  the  fish  of  conch-shells  of  large 
else,  whicii  they  are  enabled,  by  means  of  their  powerful 
beak,  to  crush  to  pieces  with  apparently  as  much  ease  us 
a  man  cracks  a  walnut.  One  whirh  was  brought  on  board 
the  Marion,  and  placed  near  the  fluke  of  one  of  her  an- 
chors, made  a  deep  indentation  in  that  hammered  piece 
of  iron  that  quite  surprised  me.  The  trunk  turtle  feeds 
on  mollnsoa,  fish,  crustecea,  sea  urchins,  and  various 
marine  plants. 

**  All  the  species  move  through  the  water  with  sur- 
prising speed:  but  the  green  and  hawk-billed  in  par- 
ticular  remind  you,  by  their  celerity  and  the  ease  of 
their  motions,  of  tlie  progress  of  a  bird  in  tiie  air.  Ii 
is  therefore  no  easy  matter  to  strike  one  with  a  spear,  and 
yet  this  is  often  d(xie  by  an  accomplished  turtler.     .     . 
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with  their  hand«  only ;  and  by  this  roaani 
they  usaally  csatch  them  both  together,  fiut 
sometimes  the  female  escapes,  being  more 
shy  than  the  male. 

Another  way  of  taking  them  is  by  the  har- 
poon, either  when  they  are  playing  on  the 
surfaee  of  the  water,  or  feeding  at  the  bottom ; 
when  the  harpoon  is  skilfully  darted,  it  sticks 
fast  in  the  shell  of  the  back ;  the  wood  then 
disengages  from  the  iron,  and  the  line  is  long 

'*  Turtle!  such  as  I  hare  spoken  of  are  caught  in  vari- 
ous ways  on  the  coasts  of  the  Ploridas,  or  !d  estukries  and 
r!  vers.  Some  turtlers  are  f  n  the  habit  of  setting  great  nets 
across  the  entrance  of  streams,  io  as  to  answor  the  purpose 
•ither  at  the  flow  or  at  the  ebh  of  tha  watery.  These  nets 
are  fonn«i  of  veiy  large  meshes,  into  which  the  turtles  par- 
tially enter,  when,  the  more  they  attempt  to  extricate 
tliemseWes,  the  more  they  get  entangled.  Others  harpoon 
them  in  the  usual  manner ;  but  in  my  estimation  no  me- 
thod is  equal  te  that  emplojred  by  Mr  Egan,  the  pilot  of 
Indian  Isle. 

'*  That  extraordinary  turtler  had  an  iron  Inilruinent, 
which  be  called  a  pe^f,  and  which  at  each  end  had  a 
point  not  unlike  what  nail-makers  call  a  brad,  it  being 
four-cornered  but  flattish,  and  of  a  shape  somewhat  re- 
sembling the  beak  of  an  iTory-bllled  woodpecker,  toge. 
ther  with  a  neck  and  shoulder*  Between  the  two  shwd- 
ders  qf  this  instrument  a  fine  tough  Une,  fifty  or  more 
fathoms  in  length,  was  fastened,  by  one  end  being  passed 
through  a  hole  in  the  centre  of  the  peg.  and  the  line  itself 
was  careftilly  ceiled  up  and  placed  In  a  convenient  part 
of  the  canoe.  One  extremity  ef  this  peg  enters  a  sheath 
of  iron  that  loosely  attaches  it  to  a  long  wooden  spear, 
until  a  turtle  has  been  pierced  through  the  shell  by  the 
other  extremity.  He  of  the  canoe  paddles  away  as 
silently  as  possible  whenever  he  spies  a  turtle  basking  on 
the  water,  until  he  gets  within  a  distance  of  ten  or  twelve 
yrarda,  wfa«n  he  throws  the  spear  so  as  to  hit  the  aoimal 
about  the  place  which  an  entomologist  would  choose, 
were  it  a  large  insect,  for  pinning  it  to  a  piece  of  cork. 
As  soon  as  the  turtle  Is  struck,  the  wooden  handle  sepa- 
rates from  the  peg,  in  consequence  tii  the  looseness  of 
its  attachment  The  smart  of  the  wound  urges  oo  the 
animal  as  if  distracted,  and  it  appesn  that  the  longer  the 
peg  remains  lu  its  shell,  the  more  firmly  fastened  it  is, 
so  great  a  pressure  is  exercised  upon  It  by  the  shell  of  the 
turtle,  which  being  sufiered  to  run  like  a  whale,  soon 
becomes  fiitlgued,  and  is  secured  by  hauling  in  the  line 
with  great  care.  In  this  manner,  as  the  pilot  informed 
me,  eight  hundred  green  turtles  were  caught  by  one  man 
in  twelve  months, 

'*  Each  turtler  has  his  crawly  which  is  a  square  wooden 
building  or  pen,  formed  of  logs,  which  are  so  far  separated 
as  to  lilow  the  tide  to  pass  freely  through  and  stand 
erect  in  the  mud.  The  turtles  are  placed  io  this  In- 
closure,  fed  and  kept  there  until  sold.  If  the  animals 
thus  confined  have  not  laid  their  eggs  previous  to  their 
seizure,  they  drop  them  in  the  water,  so  that  they  are 
lost 

"  When  I  was  in  the  Floridas,  seversl  turtlers  assured 
me,  thai  any  tuitle  taken  from  the  depositing  ground, 
and  carried  on  the  deck  of  a  vessel  several  hundred 
miles,  would,  if  then  let  loose,  certainly  be  met  with  at 
the  same  spot,  either  immediately  after,  or  in  the  foltow- 
ing  breeding  season.  Should  this  prove  true,  and  it 
certainly  may,  how  much  will  be  enhanced  the  belief  of 
the  student  in  the  uniformity  and  solidity  of  Nature's 
arrangemeots,  when  he  finds  that  the  turtle,  like  a 
migratory  bini,  returns  to  the  same  kicallty,  with  per. 
baps  a  delight  similar  to  that  experienced  by  the  tra. 
veller,  who,  after  visiting  distant  countries,  once  more 
returns  to  the  bosom  of  bis  eherishad  lamily  T* 


enough  for  the  animal  to  take  its  range ;  for 
if  the  harpooner  should  attempt  at  once  t» 
draw  the  animal  into  his  boat  till  it  is  weak- 
ened by  its  own  struggling,  it  would  probably 
get  free.  Thus  the  turtle  struggles  hard  to 
get  loose,  but  all  in  vain  ;  for  they  take  care 
the  line  fastened  to  the  harpoon  shall  be  strong 
enough  to  hold  it 

There  is  yet  another  way,  which,  though 
seemingly  awkward,  is  said  to  be  attended 
with  very  great  success.  A  good  diver  places 
himself  at  the  head  of  the  boat ;  and  when  the 
turtles  are  observed,  which  Uiey  sometimes 
are  in  great  numbers,  asleep  on  the  surface, 
he  immediately  quits  the  vessel,  at  about  fifty 
yards  distance,  and  keeping  still  under  water, 
directs  his  passage  to  where  the  turtle  was 
seen,  and,  comine  up  beneath,  seiases  it  by  the 
tail ;  the  animal  awaking  struggles  to  get 
free  ;  and  by  this  both  are  kept  at  the  surface 
until  the  boat  arrives  to  take  them  in. 


CHAP.  IV. 

OF   THE    SHELL  OF   TB6TACBOD8   FISHES. 

Onb  is  apt  to  combine  very  dissimilar 
objects  in  the  same  group,  when  hurried  into 
the  vortei  of  method.  No  two  animals  are 
more  unlike  each  other  than  the  whale  and 
the  limpet,  the  tortoise  and  the  oyster.  Yet, 
as  these  animals  must  find  some  place  in  the 
picture  of  animated  nature,  it  is  best  to  let 
them  rest  in  the  station  which  the  generality 
of  mankind  have  assigned  them ;  and  as  they 
have  been  willing  to  give  them  all  from  their 
abode  the  name  of  fishes,  it  is  wisest  in  us  to 
conform. 

But  before  1  enter  into  a  history  of  shell- 
fish,  it  may  not  be  improper  to  observe,  that 
naturalists,  who  have  treated  on  this  part  of 
history,  have  entirely  attended  to  outward 
forms ;  and,  as  in  many  other  instances,  for- 
saking  the  description  of  the  animal  itself, 
have  exhausted  all  their  industry  in  describ- 
ing the  habitation.  In  consequence  of  this 
radical  error,  we  have  volumes  written  upon 
the  subject  of  shells,  and  very  little  said  on 
the  history  of  shell-fish.  The  life  of  these 
industrious  creatures,  that,  for  the  most  part, 
creep  along  the  bottom,  or  immovably  wait 
till  driven  as  the  waves  happen  to  direct,  is 
almost  entirely  unknown.  The  wreathing  of 
the  shells,  or  the  spots  with  which  they  are 
tinctured,  have  been  described  with  a  most 
disgusting  prolixity  ;  but  their  appetites  and 
their  combats,  their  escapes  and  humble  arts 
of  subsistence,  have  been  utterly  neglected. 

As  I  have  only  undertaken  to  write  the 
history  of  animated   nature,  the  variety  of 
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Blieii8»  and  their  peealiar  spots  or  blemishes, 
do  not  come  within  my  design.  However, 
the  manner  in  whioh  shells  are  formed  is  a 
part  of  natural  history  connected  with  my 
plan,  as  it  presupposes  vital  force  or  industry 
in  the  animal  that  forms  them. 

The  shell  may  be  considered  as  a  habita- 
tion  supplied  by  nature.  It  is  a  hard  stony 
substance,  made  up  somewhat  in  the  manner 
of  a  wall.  Part  of  the  stony  substance  the 
animal  derives  from  outward  objects,  and  the 
fluids  of  the  animal  itself  furnish  the  cement. 
These  united  make  that  firm  covering  which 
shell-fish  generally  reside  in  till  they  die. 

But,  in  order  to  give  a  more  exact  idea  of 
the  manner  in  which  sea-shells  are  formed,  we 
must  have  recourse  to  an  animal  that  lives 
upon  land,  with  the  formation  of  whose  shell 
we  are  best  acquainted.  This  is  the  garden, 
snail,  that  carries  its  box  upon  its  back,  whose 
history  Swammerdam  has  taken  such  endless 
pains  to  describe.  As  the  manner  of  the  for- 
mation of  this  animal's  shell  extends  to  that 
of  all  others  that  have  shells,  whether  they 
live  upon  land  or  in  the  water,  it  will  be 
proper  to  give  it  a  place  before  we  enter  upon 
the  history  of  testaceous  fishes. 

To  be^in.with  the  animal  in  its  earliest 
state,  and  trace  the  progress  of  its  shell  from 
the  time  it  first  appears-— The  instant  the 
young  snail  leaves  the  eg^y  it  carries  its  shell 
or  its  box  on  its  back.  It  does  not  leave  the 
egg  till  it  is  arrived  at  a  certain  growth,  when 
its  little  habitation  is  sufficiently  hardened. 
This  beginning  of  the  shell  is  not  much  bigger 
than  a  pin's  head,  but  grows  in  a  very  rapid 
manner,  having  at  first  but  two  circumvolu- 
tions,  for  the  rest  are  added  as  the  snail  grows 
larger.  In  proportion  as  the  animal  increases 
in  size,  the  circumvolutions  of  the  shell  in. 
crease  also,  until  the  number  of  these  volutes 
come  to  be  five,  which  is  never  exceeded. 

The  part  where  the  animal  enlarges  its 
shell  is  at  the  mouth,  to  which  it  adds  in  pro- 
portion  as  it  finds  itself  stinted  in  its  habita. 
tion  below.  Beinz  about  to  enlarge  its  shell, 
it  is  seen  with  its  little  teeth  biting  and  clear- 
ing  away  the  scaly  skin  that  grows  at  the 
edges.  It  is  sometimes  seen  to  eat  those  bits 
it  thus  takes  off;  at  other  times  it  only  cleans 
away  the  margin  when  covered  with  films, 
and  then  adds  another  rim  to  its  shell. 

For  the  purposes  of  making  the  shell, 
which  is  natural  to  the  animal,  and  without 
which  it  could  not  live  three  days,  its  whole 
body  is  furnished  with  glands,  from  the  orifices 
of  which  flows  out  a  kind  of  slimy  fluid,  like 
small  spider  threads,  which  join  together  in 
one  common  crust  or  surface,  and  in  time  con- 
dense  and  acquire  a  stony  hardness.  It  is  this 
■limy  humour  that  grows  into  a  membrane, 
«»ud  afterwards  a  stony  skin :  nor  can  it  have  | 


escaped  any  who  have  observed  the  track  of 
a  snail;  that  glistening  substance  which  it 
leaves  on  the  floor  or  the  wail,  is  no  other 
than  the  materials  with  which  the  animal  adds 
to  its  shell,  or  repairs  it  when  broken. 

Now  to  exhibit  in  a  more  satisfactory  man- 
ner the  method  in  which  the  shell  is  formed 
— The  snail  bursts  from  its  egg  with  its  shell 
upon  its  back  ;  the  shell,  though  very  simple, 
is  the  centre  round  which  every  succeeding 
convolution  of  the  shell  is  formed,  by  new 
circles  added  to  the  first  As  the  body  of  the 
snail  can  be  extended  no  where  but  to  tlie 
aperture,  the  mouth  of  the  shell  only  can,  of 
consequence,  receive  augmentation.  The  sub. 
stance  of  which  the  shell  is  composed  is  chiefly 
supplied  by  the  animal  itself,  and  is  no  more 
than  a  slimy  fluid  which  hardens  into  bone. 
This  fluid  passes  through  an  infinite  number 
of  little  glands,  till  it  arrives  at  the  pores  of 
the  skin ;  but  there  it  is  stopped  by  the  shell 
that  covers  the  part  below ;  and  therefore  is 
sent  to  the  mouth  of  the  shell,  where  it  is 
wanted  for  enlargement  There  the  first 
layer  of  slime  soon  hardens  ;  and  then  another 
is  added,  which  hardens  also,  till  in  time  the 
shell  becomes  as  thick  as  is  requisite  for  the 
animal's  preservation.  Thus  every  shell  may 
be  considered  as  composed  of  a  number  of 
layers  of  slime,  which  have  entirely  proceeded 
from  the  animal's  own  body. 

But  though  this  be  tlie  general  opinion 
with  regard  to  the  formation  of  shells,  I  can- 
not  avoid  thinking  there  are  still  other  sub- 
stances besides  the  animal's  own  slime  which 
go  to  the  composition  of  its  shell,  or  at  least 
to  its  external  coat,  which  is  ever  different 
from  the  internal  The  substances  I  mean 
are  the  accidental  concretions  of  earthy  or 
saline  parts,  which  adhere  to  the  slimy  matter 
upon  its  first  emission.'  By  adopting  tbia 
theory,  we  can  more  satisfactorily  account  for 
the  various  colours  of  the  shell,  which  cannot 
be  supposed  to  take  its  tincture  from  the 
animal's  body,  as  is  the  usual  opinion ;  for  all 
the  internal  parts  of  the  shell  are  but  of  one 
white  colour ;  it  is  only  the  outermost  layer 
of  the  shell  that  is  so  beautifully  varied,  so 
richly  tinctured  with  that  variety  of  colours 
we  behold  in  the  cabinets  of  the  curious.  If 
the  external  coat  be  scaled  off,  as  Mr  Ar^en- 
ville  asserts,  all  the  inner  substances  will  be 
found  but  of  one  simple  colouring  ;  and  con. 
sequently  the  animal's  own  juices  can  give 
only  one  colour;  whereas  we  see  some  shells 
stained  with  a  hundred. 

'  Our  author  Is  mistaken  in  supposing  that  aiif  pai-t 
of  the  shell  is  composed  of  extraneous  matter.  If  such 
vrere  the  case,  the  same  species  of  shell  would  often  be 
found  to  difier  In  its  oompoeition  and  external  appear&nce, 
whereas  some  species  are  so  uniformly  alike,  that  it  is 
difficult  to  distinguish  between  two  shells. 
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The  Qsual  way  of  accounting  for  the  dif- 
ferent oolouriDg  of  shells,  which  seems  to  me 
erroneous,  is  this  ;  in  the  hody  of  every  one 
of  these  animals,  several  streaks  are  discerned 
of  a  different  colour  from  the  rest.  "  This 
variety,"  say  they,  *'  la  an  incontestable  proof 
that  the  juices  flowing  from  these  parts  will 
be  also  of  a  different  hue ;  and  will  con- 
sequently tinge  that  part  of  the  shell  which 
their  slime  composes  of  a  different  colour." 
But  this  system,  as  was  observed  before,  is 
overthrown  by  the  fact,  which  discovers  that 
only  the  outer  surface  of  the  shell  is  tinged  ; 
whereas  by  this  it  would  have  been  coloured 
throughout ;  nay,  by  this  system,  the  internal 
parts  of  the  shell  would  be  stained  with  the 
most  vivid  colouring,  as  being  least  exposed 
to  the  external  injuries  of  the  element  where 
it  is  placed.  But  the  truth  is,  the  animal 
residing  in  the  shell  has  none  of  these  various 
colours  thus  talked  of:  its  slime  is  a  simple 
pellucid  substance;  and  the  only  marblings 
which  appear  in  its  body,  are  the  colour  of  the 
food,  which  is  seen  through  its  transparent  in- 
testines. We  must,  therefore,  account  for  the 
various  colouring  of  its  shell  upon  a  different 
principle. 

If,  as  I  said,  we  examine  the  cabinets  of  the 
curious,  we  shall  find  shells  with  various 
and  beautiful  colouring ;  we  shall  find  them 
generally  furnished  with  a  white  ground, 
tinctured  with  red,  yellow,  brown,  green,  and 
several  other  shades  and  lovely  mixtures,  but 
never  blue.  Shells  are  of  almost  all  colours 
but  blue.  The  reason  seems  to  be  obvious ; 
for  blue  is  the  colour  which  sea- water  changes. 
A  piece  of  silk,  or  a  feather,  of  this  colour, 
put  into  an  infusion  of  salt,  urine,  or  nitre,  lose 
their  tint  entirely.  Now  may  not  this  give 
us  a  hint  with  respect  to  the  operation  of 
nature  in  colouring  her  shells  ?  May  we  not 
from  hence  conclude,  that  sea- water  is  effica- 
cious  in  giving  colour,  or  taking  it  away? 
That,  to  produce  colour,  the  animal  not  only 
funiishes  its  juices,  but  the  sea  or  the  earth 
that  mixture  of  substance  which  is  to  unite 
with  them?  Neither  the  animal  slime  alone, 
nor  the  external  earthy  or  saline  substances 
alone,  could  produce  colours;  but  both  united, 
produce  an  effect  which  neither,  separately,  was 
possessed  of.  Thus  shells  assume  every  colour 
but  blue ;  and  that  sea-water,  instead  of  pro- 
ducing, would  be  apt  to  destroy. 

From  hence,  therefore,  it  appears,  that  the 
animal  does  not  alone  tincture  its  own  shell ; 
but  that  external  causes  co-operate  in  contri- 
buting to  its  beauty.  It  is  probable  that, 
from  the  nature  of  its  food,  or  from  other  cir- 
cumstances unknown  to  us,  the  external 
layers  of  its  slime  may  be  of  different  consis- 
tences ;  so,  as  when  joined  with  the  particles 
of  earth  or  salt  that  are  accidentally  united 


with  them  from  without,  they  assume  various 
and  beautiful  hues.  But  the  internal  layers, 
which  .receive  no  foreign  admixture,  still  pre- 
serve the  natural  colour  of  the  animal,  and 
continue  white  without  any  variation. 

Thus  far  we  see  that  the  animal  is  not 
wholly  the  agent  in  giving  beauty  and  colour- 
ing to  its  shell :  but  it  seems  otherwise  with 
respect  to  its  convolutions,  its  prominences,  and 
general  form.  These  entirely  depend  upon 
the  art  of  the  animal ;  or  rather  upon  its  in- 
stincts; which,  in  the  same  kinds,  are  ever 
invariable.  The  shell  generally  bears  some 
rude  resemblance  to  the  body  upon  which  it 
has  been  moulded.  Thus,  it  is  observable  in 
all  sea-shells,  that  if  the  animal  has  any 
tumour,  or  excrescence  on  its  body,  it  creates 
likewise  a  swelling  in  that  part  of  the  incrus- 
tation to  which  it  corresponds.  When  the 
animal  begins  to  alter  its  position,  and  to 
make  new  additions  to  its  apartments,  the  same 
protuberance  which  had  raised  the  shell  before 
in  one  part,  swells  it  again  at  some  little  dis- 
tance ;  by  which  means  we  see  the  same  in- 
equality, in  a  spiral  line,  all  round  the  shell. 
Sometimes  these  tumours  of  the  animal  are  so 
large,  or  so  pointed,  that  those  which  rise 
over  them  in  the  incrustation  appear  like 
horns :  after  this  the  animal  disengages  itself 
from  its  first  cavities;  and  then,  by  fresh 
evacuations,  assumes  a  new  set  of  horns ;  and 
so  increases  the  number  in  proportion  to  its 
growth.  If,  on  the  other  hand,  the  body  hap- 
pens to  be  channelled^  the  shell  that  covers  it 
will  be  channelled  likewise ;  if  there  be  any 
protuberances  in  the  body,  which  wind  in  a 
spiral  line  about  it,  the  shell  will  likewise  have 
its  tumours  and  cavities  winding  round  to 
the  end. 

In  this  manner,  as  the  animals  are  of  vari- 
ous forms,  the  shells  exhibit  an  equal  variety. 
Indeed,  the  diversity  is  so  great,  and  the 
figures  and  colours  so  very  striking,  that 
several  persons,  with  a  kind  of  harmless  indo- 
lence, have  made  the  arrangement  of  them  the 
study  and  the  business  of  their  lives.  Those 
who  consult  their  beauty  alone,  take  care  to 
have  them  polished,  and  to  have  an  external 
crust,  or  periosteum,  as  Swammerdam  calls 
it,  scoured  off  from  their  surfaces  by  spirit  of 
salt.  But  there  are  others  that,  with  more 
learned  affectation,  kept  them  exactly  in  the 
state  in  which  they  have  been  found,  with 
their  precious  crust  still  round  them.  The 
expense  men  have  sometimes  been  at,  in  mak- 
ing such  collections,  is  amazing  ;  and  some 
shells,  such  as  the  Stairs- shell,  or  the  Admiral* 
shell,  are  not  more  precious  for  their  scarce- 
ness, than  pearls  are  for  their  beauty.  Indeed, 
it  is  the  scarcity,  and  not  the  beauty  of  the 
object,  that  determines  the  value  of  all  na- 
tural curiosities.     Those  shells  that  offer  but 
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little  beauty  to  the  ignorant  are  often  the  most 
precioas  ;  and  those  wells  which  an  unlearned 
spectator  would  stop  to  obsenre  with  admira- 
tion, one  accustomed  to  the  visitation  of  eabi- 
nets  would  pass  over  with  disdain.— These 
collections,  however,  have  their  use ;  not  only 
by  exhibiting  the  vast  variety  of  Natures 
eperations,  but  also  by  exciting  our  curiosity 
to  the  consideration  of  the  animals  that  form 
them.  A  mind  that  can  find  innocent  enter* 
tainment  in  these  humble  contemplations  is 
well  employed;  and,  as  we  say  of  children,  is 
kept  from  doing  mischief.  Although  there 
may  be  nobler  occupations  than  that  of  eon. 
sidering  the  convolutions  of  a  shell,  yet  tliere 
may  be  some  who  want  the  ambition  to  aspire 
after  such  arduous  pursuits ;  there  may  be 
lome  unfit  for  them ;  there  may  be  some  who 
find  their  ambition  fully  gratified  by  the 
praise  which  the  collectors  of  shells  bestow 
upon  each  other.  Indeed,  for  a  day  or  two, 
there  is  no  mind  that  a  cabinet  of  shells 
cannot  furnish  with  pleasing  employment 
'*  What  can  be  more  gratifying,"  as  Pliny 
says,^  *'  than  to  view  nature  m  all  her  irreeu- 
larities,  and  sporting  in  her  variety  of  shefis  I 
Such  a  difference  of  colour  do  they  exhibit ! 
such  a  difference  of  figure  !  flat,  concave,  long, 
lunated,  drawn  round  in  a  circle,  the  orbit  cut 
in  two !  some  are  seen  with  a  rising  on  the 
back,  some  smooth,  some  wrinkled,  toothed, 
streaked,  the  point  variously  intorted,  the 
mouth  pointing  like  a  dagger,  folded  back, 
bent  inwards  1  all  these  variations,  and  many 
more,  furnish  at  once  novelty,  elegance,  and 
speculation."" 

*  Plin.  ii.  SS. 
'  CmcAoAi^.^Ariitotle  bad  three  ordera  of  TetUces, 
— (Jiiivftlves,  BivalTes  and  the  TurbiDated,.*but  the 
clui  Itnlf  and  these  divisiona  were  loosely  defined ;  and 
the  fame  vagneneas  ii  to  be  found  In  the  writings  of  those 
authors  who  foHonred  his  method.  Perhaps  Dr  Walter 
Chirleton,  Physician  in  Ordinary  to  Charles  If.  was  the 
first  who  had  a  fiiU  eonviction  of  the  importance  of 
BTStem,  but  his  attempt  to  arrange  the  Mollusca  is  veiy 
ikulty.*  The  liimaces  he  places  with  apodous  Insects  ; 
and  aquatic  animal*  being  divided  as  usual  into  the 
fangoineous  and  ezsanguineous,  the  remaining  melius- 
ras  are  arranged  under  two  classes-— vis,  the  wuUUa  or 
moUutcuia  and  the  tutaeea.  The  first  embraces  all  the 
cuttles  and  the  Lepus  marinus  or  Aplysia  \  the  second 
the  shelled  tribes,  whose  primary  sections  are  the  same 
as  those  of  Aristotle's,  while  his  genera,  in  general 
without  definitions,  rest  on  cbaFscters  of  little  or  no 
value.  Jean-Daniel  M^or,  Professor  of  Practical 
Medicine  In  the  university  of  Keil,  in  the  duchy  of 
Holstein,  was  the  next  to  make  the  attempt,  (1675,) 
which  is  pronounced  by  two  critics,  to  whose  opinion 
mueh  deference  has  been  shown,  to  be  "  infinitely  too 
complicated  and  ramifying  to  admit  of  any  useful  ap- 
plication." SIbhald,  Grew,  Bonanni,  Lister,  Laagius, 
Hebenstrelt,  Toumefort,  D*Argenville,  and  Klein  are 
perhaps  the  principal  who  followed  in  their  wake,  but  it 
is  evident  that  they  had  all  entered  on  their  task  without 
a  previous  study  of  what  the  real  object  and  use  of  method 

•  OnoDiastiken  Zolkon.    Lond.  isn.  4to. 


With  respect  to  the  figure  of  shells,  Aris. 
totle  has  divided  them  into  three  kinds :  and 
his  method  is,  of  all  others,  the  most  conform, 
able  to  nature.     These  are,  first  the  ciiiisdbs. 

was,  what  prineiples  were  to  guide  thtm  in  framing  the 
various  aections,  or  what  the  relative  bearing  of  these 
iHvisions  on  one  another  should  be.  The  division  of 
shells  primarily  into  Moltivalve,  Bivalve,  and  Univalve 
had  perhape  superseded  the  Aristotelian,  and  many  new 
divisloBS  of  seooidary  rate  were  of  course  invented,  but 
they  were  ariiitrary,  founded  on  no  eoniMn  prlndple^ 
either  too  lax  or  too  complex  to  be  applicable  in  prMtice, 
cumbersome  te  the  memory,  and  clumsy  in  writing. 
To  analyse  these  methods  would  be  wearisome  sod  un- 
profitable,— ^they  were  next  to  useless  when  pnnralgated, 
and  liave  now  no  attnetien  even  in  the  eyes  of  the  pure 
oonchologist  It  is  when  we  rise  froas  their  examina- 
tion that  we  are  in  the  best  mood  to  appreciate  the 
merits  of  Llnncus 

Linnnus  having,   with  a  tact  characteristic  of  his 
genius  for  system,  divided  invertebraled  animals  into 
two  great  clasaeB    InmOa  and  Fersief  ,«M-was  less  hippy 
in  hte  reduction  of  the  latter  into  their  seooudaiy  pwips 
or  orders.    The  testaceous  moUusca  occupy  one  order  by 
themselves,  in  which  there  are  four  sections  of  equal 
value— the  mnltivalve,  bivalve  {Ctmckmy)  the  univalves 
with  a  regular  eplre  {OoeUem),  and  the  uaivalvas  with- 
out angular  spire. f    In  each  section  there  are  sevenl 
geneim  defined  with  neat  prBcision^'-^tho  oharacteis  d 
the  multlvalves  being  derived  from  the  position  of  thp 
valves  —of  the  bivalves  from  the  number  and  rtructnre 
of  thohiDgo-teeth,  or,  in  the  alieence  of  these,  ftmn  a  part 
influencing  the  opening  of  the  valves, — of  the  Cochlea 
from  the  nnilooular  or  mnltilocular  shell,  but  In  moai 
from  the  formation  of  the  aperture;  whUe  in  tho  last 
division  the  shape  of  the  shell  affords  the  metns  of  dis- 
criminating them,  excepting  In  Teredo,  which  is  defined 
*'  T.  intnisa  llgno,"  in  evident  contrariely  to  his  prln- 
ciplee  and  his  better  custook    Tlio  naked  tribee  are 
placed   in  the  order  denominatsd  **  MoUusca,"  wlwra 
they  stand,  in  "  admired  disorder,"  with  radiatad  sou- 
phytes^  annelidans,  parasitical  worms,  and  the  Echiuoder- 
mate,  which  latter,  liowever,  are  better  in  this  strange 
miscellany,   than  they  were  when  they  stood  either 
amongst  simple  or  multivalved  shells. 

In  estimating  tho  merits  of  this  system  it  is  not  £air 
to  look  back  from  our  present  vantage  gromid,  and 
magnify  its  defects  by  a  comparison  with  modem  classic 
fications :  we  are  in  candour  to  place  ourselves  behind 
Its  author,  and  looking  forward,  say  bow  for  kJs  ttSbrXM 
have  been  ueeftil  or  quickening.^  Standing  thus  we 
trust  to  ofiend  none  of  his  admirers  when  we  adaait  that 
there  is  nothing  In  its  principle  of  a  novel  character: 
the  soft  mollusca  were  previously  recognised  and  better 
assorted  by  Charleton ;  and  eveiy  one  of  the  sections, 
and,  if  we  mistake  not,  of  the  genera  also,  of  tho  shelled 
tribes,  had  been  already  recognlaed.  It  labours  under 
the  censure  of  having  too  small  regard  to  the  animnl*  a 
censure  In  some  degree  Just,  for  assuredly  more  wna 
known  of  these  than  Uie  definitions  of  the  "  Systema/' 
would  lead  us  to  suppose  ;  and  it  had  still  less  regard  to 
the  position  of  the  groups  in  reference  to  tlielr  organ  icnl 
aAnities.  U  often  associates  species  of  dissimilar  habits  ; 
and  speciee  are  found  in  almost  eveiy  genua  at  varimnce 
with  the  character  of  this,  and  where  consequently  the 
student  ought  not  to  have  sought  for  them.  The  superi. 
orlty  of  it  lies  in  its  simplicity;  In  the  regulated  whor- 

t  The  expounders  of  T  InnBua'  syttem  do  not  adopt  tide  Imat 
divisloa.-whv.  It  U  dlfllcult  to  Mty.  By  diiregardiBg^  it  tbey 
have  ti^ared  Uie  natvalneis  of  the  method. 

X  The  first  edition  of  the  *  Syttema  Natural.*  was  publlehed 
In  1736,  but  ITSSb  propn-lf  the  fcer  which  gave  birth  to  hie 
eonrhoioflral  tyst^m,  when  the  tenth  edition  was  puhUahed. 
It  was  perfBctea  In  ITtt. 
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or  HirbiHaUsdf  which  consists  of  one  piece^  like 
the  box  of  a  snail ;  secondly,  the  bwahe,  con- 
sisting of  two  pieoeS)  united  by  a  hinge,  like 
an  oyster;  and^  thirdly,  the  rmMvalve^  con- 

dinatkn  of  all  its  parts;  in  the  admirable  aagaoitjr  with 
which  the  families  or  genera  are  limited  ;  in  the  assump. 
tion  of  more  stable  characters  for  theset  and  for  the  clear 
distinct  manner  in  which  tbe^  are  applied;  io  the 
suitableness  of  its  nomenclature;  in  the  inrention  of 
trivial  names  which  give  a  facility  in  writing  hitherto 
unknown,  and  was  a  welcome  relief  to  the  memory;  in  the 
conciseness  of  the  specific  characters  and  the  skill  with 
which  those  characters  were  chosen  ;  in  the  regular  in. 
dication  of  the  stations  which  the  species  occupy  on  the 
globe  ;  and  in  the  beauty  of  the  more  extended  descrip- 
tions, and  the  peculiar  ielicity  of  language  in  which  the 
thoughts  suggested  by  any  remarkable  structure  hi  the 
species  under  review  are  conveyed  to  us.  That  merits 
of  this  kind  should  secure  him  something  more  than  ap- 
probation was  natural:  there  was  much  excellence  in  it 
which  prejudice  or  jeaknisy  only  could  not  see,  and 
which  folly  alone  would  have  rejected  ;  and  while  ^^ery 
collector  and  amateur  found  it  easy  to  be  understood, 
ready  in  practice,  and  neat  in  uomenclaturing  their 
cabinets,  their  pursuit  assumed  the  garb  of  science  when 
they  could  tell  the  scomer  that  they  were  following  the 
steps,  and  had  the  sanction,  of  a  man  whose  genius  Ims 
justly  won  him  a  place  in  the  first  rank  of  those  whom 
succeeding  ages  continue  to  venerate  for  the  good  they 
have  done  in  tlie  promotion  of  useful  knowledge. 

While  the  eyes  of  almost  all  were  turned  to  cfais 
northern  luminary  for  light  to  guide  them  in  their  pur- 
suit, or  as  an  object  by  barking  at  which  a  few  drew 
notice  on  their  littleness,  Jussieu  of  Paris,  the  admirer 
of  Linnseus'  genius  and  industry,  and  his  correspondent, 
was  explaining  to  his  select  but  few  disciples  the  prin- 
ciples of  what  has  been  commonly  called  the  **  Natural 
System."  Jussieu's  profound  studies  were  confined  to 
botany,  but  he  had  colleagues  and  contemporaries  who 
attempted  their  application  to  conchology,  and  whose 
want  of  success  is  to  be  ascribed  mainly  to  the  meagre- 
ness  of  the  anatomy  of  the  mollusca  then  attained,  to  the 
fewness  of  the  observations  made  on  the  livirrg  species, 
and  in  part  also  to  the  imperfection  of  the  views  of  the 
authors.  Daiibenton,  the  colleague  of  Buflbn,  so  early 
as  1743,  insisted  on  a  knowledge  of  the  animal  as 
necessaiy  to  form  a  natural  classification  of  shells ;  and 
in  1756,  Guttard,  who  was  the  personal  friend  of  Jussieu, 
not  only  gave  his  sanction  to  tliis  opinion,  but  showed 
its  practicability  and  excellence  by  defining,  from  the 
peculiarities  of  the  animal  and  shell  combined,  a  con- 
siderable number  of  the  univalves,  comprehending  among 
these,  in  evident  agreement  with  their  relations,  though 
contrary  to  general  use,  the  slugs,  the  Aplysia,  and  the 
Bullssa.  But  the  fullest  attempt  of  this  kind  was  made 
by  Adanson,  whose  work  on  S«nogal  was  published  some 
years  before  LinnsBus  had  given  the  last  revision  to  his 
system.  Impelled  by  an  indomitable  enthusiasm,  Aden- 
son  visited  Senegal,  trader  many  disadvantages,  to  ex- 
amine and  describe  the  natural  productions  of  a  tropical 
climate  ;  and  for  this  purpose  be  made  very  extensive 
collections  in  every  department  of  nature,  but  of  his 
great  work  the  first  volume  only,  containing  the  outline 
of  his  travels  and  his  account  of  the  shells,  was  ever  given 
to  the  people.  The  character  of  this  volume  has  risen 
%vith  the  progress  of  the  science,  and  it  is  more  valued 
hy  the  oonchologists  of  the  present  day  than  it  was  by 
the  contemporaries  of  its  author.  He  had  Bome  personal 
peculiarities— too  visible  in  his  writings-— which  could 
not  fail  to  hurt  his  popularity  :  an  austere  temperament, 
which  caused  him  to  treat  his  fellow-lalMNirsrs  with  con- 
temptuous acerbity,— a  mind  that  would  neither  bend  to 
nor  treat  with  respect  the  pngudices  as  he  deemed  them. 


sisting  of  more  than  two  pieces,  as  the  Acorn- 
shell,  which  has  not  less  than  twelve  pieces 
that  go  to  its  composition.  All  these  kinds 
are  foand  in  the  sea  at  different  depths,  and 

of  his  age,— 4m  unflinching  severity  in  eriticising  the 
writings  of  others,  and  a  pertinacious  tenacity  of  his  own 
view8,-'-whlle  some  barbarisms  he  attempted  to  intro- 
duce into  the  nomenclature  of  conchology  repelled  the 
naturalists  of  a  too  nice  taste,  and  the  very  extent  of  his 
requirements  from  those  who  claimed  to  be  naturalists 
operated  against  him,  for  it  was  not  to  be  supposed  that 
mere  collectors  or  virtuosos  were  to  enter  on  so  difficult 
a  path,  or  would  be  willing  to  allow  themselves  to  be 
pushed  aside  as  idlers,  mnd  put  without  the  pale  of  the 
scientific  circle.  Shell-fish  were,  according  to  Mm,  dis- 
tinguishable, in  the  first  place,  into  "  Lima^ons"  and 
*'Conqnes;**  (he  former  were  subdivided  into  univalves 
and  operculated  univalves,  and  the  conques  into  bivalves 
and  multivalves  ;  these  primary  families  were  still 
further  divided  into  smaller  gi'oups  from  the  position  of 
the  eyes  In  the  Lima^ons,  and  from  the  figure  of  the 
respiratory  tubes  in  the  Conques.  Now  it  was  a  pure 
arbitrariness  in  him  to  fix  upon  the  opercidum  as  a  part  or 
organ  of  primary  value,  for  there  is  nothing  in  its  use  or 
position  to  justify  the  choice,  nor  did  he  attempt,  by  any 
analysis,  to  show  that  it  was  a  regulator  of  structure  and 
haUts;  and  it  was  equally  arbitrary  to  divide  the  bivalves 
into  two  sections  on  the  mere  existence  of  a  few 
additional  pieces  over  the  hinge,  for  these  pieces  were 
not  proved  to  be  an  index  to  the  animal's  economy. 
But  Adanson's  services  to  conchology  are  very  great, 
— ^f  those  of  its  labourers  who  have  passed  in  review  we 
place  him  next  to  Lister.  He  has  the  merit  of  having 
altogether  removed  from  the  Testacea  the  Lepas  and 
Balani,  whoas  structure  he  saw  was  modelled  aiPter  the 
type  of  another  category ;  bis  Interefltihg  discovery  of 
the  Vermi)tiis  was  a  fine  iUustratiou  of  the  shell  being  oi 
itself  useless  as  a  ofaaraoter  in  natural  history ;  and  hie 
knowledge  of  afibiities  was  made  evident  by  the  acut6« 
ness  which  led  him  to  approximate  the  Teredo  to  the 
Pholas*  If  not  the  first  to  point  out  the  importance  oi 
the  opercidum,  he  was  undoubtedly  the  first  who  knew 
ks  value  as  an  index  to  natural  relationship  between 
genera ;  perhaps  the  first  who  was  fuUv  aware  that  the 
entfaxmess  or  canaliculate  formation  of  the  aperture  of 
the  shell  gave  an  insight  into  the  habits  of  the  snail  hi 
regard  to  food  ;  the  f^t  too  to  point  out  fully  the  in- 
flMnoe  of  age  and  sex  in  altering  the  shape  of  the  shell, 
and  more  espeoially  of  its  aperture ;  the  first  to  describe 
and  delineate  the  animal  tenant  of  many  genera ;  and 
although  his  attrition  was  exclusively  directed  to  ex- 
temal  characters,  ]ret  we  are  above  all  indebted  to  him 
for  his  strong  advocacy  of  the  maxim  that  the  anatomy 
of  the  animd  was  the  sole  sure  ioundation  of  a  rational 
arrangement  which  had  in  view  the  mutual  affinities  of 
the  objects  It  attempted  to  classify,  and  present  them  not 
iancifully  commixed  as  they  might  be  placed  In  a 
museum,  but  according  to  those  chvacters  which  nature 
itself  had  given  them  of  aflinity  or  dissemblance. 

The  example  of  Adanson  was  followed  by  GeofiVoy 
who,  in  a  history  of  the  shells  found  fn  the  vicinity 
of  Paris,  attempted  to  arrange  them  on  the  external 
anatomy  of  their  animals  ;  and  by  Muller,  who  described 
In  the  same  manner  the  mollusca  of  the  north  of  Europe. 
The  writings  of  Muller  are  still  deservedly  held  In  high 
estimation.  They  contain  the  descriptions  of  many 
novelties,  and  his  descriptions  of  them,  as  well  as  oi 
species  previously  known,  are  remarkable  for  their 
accuracy  ;  they  are  thickly  strewed  with  notices  of  the 
external  anatomy  and  habits  of  those  he  had  examined 
alive:  and  his  style  of  writing  is  interesting,  rising 
occasionally  to  eloquence.  As  an  observer  and  teller  oi 
what  he  luui  cdMerved,  he  claims  a  place  among  the  first. 
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are  Taluable  in  proportion  to  their  soarceneaa 
or  beauty. 

From  the  variety  of  the  colours  and  figures 
of  shells  y  we  may  pass  to  that  of  their  place 

but  he  was  the  discoverer  of  no  &ct  io  their  itracture  or 
physiology  of  any  coosequence— >we  speak  in  reference 
to  the  molluaca  only ;  and  his  systematic  efforts  were 
limited  and  partial,  although  he  sometimes  drops  a  hint 
on  the  subject,  which  makes  us  almost  believe  that  he  was 
capable  of  better  things,  had  he  hid  courage  to  have  made 
the  attempt.  In  relation  to  the  mollusca,  he  clearly  saw 
the  impropriety  of  making  the  presence  or  absence  of 
the  shell  an  ordinal  character ;  and  he  knew,  vaguely  it 
may  be,  the  affinity  between  the  hi  valvular  mollusca  and 
tlie  TunicaU. 

The  celebrated  Fallas  was  another  who  at  this  period 
liad  obtained  a  glimpse  of  the  true  relations  of  the  mol- 
luscs as  a  class  even  clearer  than  Muller,  but  he  did 
not  pursue  the  subject,  and  as  his  slight  incidental 
notice,  though  it  might  have  originated  inquiry  tn  a 
predisposed  mind,  was  not  otherwise  of  a  nature  to  pro- 
duce any  effect,  so  the  pains  of  Geoffrey  and  Muller 
were  equally  unproductive.     The  authority  of  Linncus 
prevailed  every  where.     The  forc«  of  his  genius  having 
swept  away  all  previous  systems,  there  was  no  other 
safety  for  a  naturalist,  than  to  take  refuge  in  the  Llnnseao 
ark,  which  floated  on  the  surface  proud  amid  the  ruins, 
— the  systems  of  his  contemporaries  also  sinking  one 
alter  another  in  the  waters  of  forgetfulness.     His  dis- 
ciples were  distinguished  by  tlieir  entliusiasm  in  the 
pursuit  of  nature,  and  their  love  of  their  master ;  and  the 
fiu:il{ty  with  which  they  found  their  discoveries  were  regis, 
tered,   and  the  easy  nature  of  the   discoveries  which 
sufficed   to  give  them  a  certain  reputation,  requiring 
nought  but  seal,  opportunity,  and  a  knowledge  of  the 
*  Systema'  not  diflicult  to  be  acquired,  ri vetted  their  at- 
tachments,    lu  England  nothing  was  tolerated  that  was 
not  according  to  the  letter  of  Llnncus:  his  worlcs  were 
a  code  of  laws  which,  like  an  act  of  Parliament,  was  to 
be  interpreted  verbally,  and  the  spirit  of  them  was  un- 
seen or  overlooked.     Under  his  reforming  hand,  Con- 
cbology  having  passed  'from  confusion  and  incongruity 
to  lucid  order  and  simplicity,'  the  slightest  attempt  to 
alter  this  order  was  treated  as  an  attempt  to  replunge 
us  into  the  chaos,  whence  he  had  brought  us,  and  further 
improvement  or  alteration  was  declared  to  be  futile,  since 
the  'beauties'  of  the    Linnsean  'must  perpetuate  its 
pre-eminence.'       Were  it  shewn  that,  from  the  very 
subsidiary  station  the  animal  was  made  to  occupy  in  this 
system,  there  was  a  fear  attention  should  be  drawn  from 
the  object  most  worthy  of  it,  we  were  seriously  told  that 
the    animal,   even   rould   it  he  procured,  which  was 
doubtful,  would   never  present  those   'permanent  and 
obvious  points  of  distinction'  indispensable  in  the  ap- 
plication of  a  system  meant  to  be  practical.     Wherein 
does  the  animal  difler,  it  was  asked  in  a  tone  of  triumph, 
signifying  that  reply  was  Impussihle, — *  wherein   dities 
the  animal  differ  from  an   unshapen   mass  of  lifeless 
matter  when   coiled  up  within  its  shelly  habitation? 
And  how  are  its  natural  shape  and  appendages  to  be  ex- 
amined, but  by  the  knife  of  an  anatomist?'      Were  it 
proved,  what  indeed  was  most  palpable,  that  species  of 
opposite  habits   and  habitations  were  huddled  together 
under  a  common  head,  it  was  answered  that  to  derive 
characters  from  ruch  particulars  was  contrary  to  axiom 
and  unphilosophical ;  and  if  It  were  demonstrative  that 
the  class  of  Testacea,  as  a  whole,  was  constituted  of 
heterogeneous  disparates, — as  for  example,  when  Pallas 
indicated    the  diflerence   kietween  this  class  and    the 
SerpulsB, — ^what  then  ?     Nature  gloried  In  variety  and 
oppositions,  and    was  herself  sjrstemless,  as  if  it  were 
possible  to  believe  that  He  who  made  every  thing  in 
wisdom   and   order  had   shook  His  creatures  from  his 


and  situation.  Some  are  found  in  the  sea; 
some  in  fresh-water  rivers ;  some  alive  upon 
land ;  and  a  still  greater  quantity  dead  in  the 
bowels  of  the  earth.     But  wherever  shells 


htnd,  with  the  same  wanton  unordered  profusioD  that 
the  poet  has  represented  the  jocund  May,  flingfng  the 
flowerets  from  her  teeming  lap.  Such  were  the  futile 
reasons  by  which  this  System  was  upheld,  and  so  firm 
was  its  despotism  that,  until  within  these  twenty  years, 
there  was  little  or  no  relaxation  on  its  hold  of  public 
q>inlon  ;  and  its  evil  effects  are  too  evident  in  the  super- 
ficialnessof  the  productions  which  emanated  from  this 
school. 

Even  in   France  the  Linnsan  system  soon  became 
little  less  predominant  under  the  leading  of  Bmguiere, 
but  the  regard  the  French  paid  to  it  was  of  a  less  slavish 
character  than  it  had  assumed  in  Britain.     Broguiere, 
though  a  Linnsan  fn  principle,  carried  ibrward  in  some 
degree  the  system  of  his  master  1^  intercalating  several 
new  and  obviously  necessary  genera ;  and  he  was  other- 
wise a  conchologist  of  higher  attainments  than  any  Eng- 
land could  at  that  period  boast  of.     He  cannot  be  said 
to  have  promoted  conchology  in  any  very  sensible  de- 
gree, but  he  made  no  efibrt  to  arrest  It,  or  detain  tlie 
science  at  the  stage  where  LinnsBus  had  left  it.     Nor 
indeed  is  it  perhaps  possible  to  stop  tlie  march  of  any, 
however  trivial   the   branch  of  science,  to  perfeetion. 
Like  the  (^orations  of  Nature  in- her  living  productions 
ever  tending  to  maturity,  there  are  periods  c^  accelera- 
tion and  delay,  and  causes  may  for  a  season  induce  s 
sickly  weakness  tliat  waits  long  for  a  remedy,  but  come 
at  last  this  wilL      Conchology  was  now  in  her  sickly 
time,— nevertheless  in  a  state  of  constant  advancement. 
EllU,    Baster,  Bohadtch,  Pallas,  Muller,  Fonkal,  So- 
lander,  and   Otiio   Fabriclus,  all  of  whom  might  have 
seen  Llmisus  in  the  flesh,  and  were  his  immedbte  suc- 
cessors, drew  attention  to  the  naked  molluscans  In  pur. 
ticular,  whose  curious  variety  was  enticing  and  provoca- 
tive to  further  quest ;  Herissant,  Scopdi,  Bniguiere,  and 
Olivi,  described  many  species  with  their  animals,  and 
entered  too  Into  physiological  questions  which  it  was 
worthy  reasonable  men  to  solve  ;  Knorr,  Davila,  Mar- 
tini and  Chemnits,  Sehroter,  Bom,  Pennant,  Ih.  Costa, 
and   Martyn,  set  forth  at  intervsls  volumes  of  figures 
more  numerous  in  species  and  more  correct  than  bad 
been  hitlierto  attempted  ;  and  the  minute  or  microscopic 
species,  which  notwitiistanding  their  littleness  have  played 
a  most  important  part  in  the  revolutions  of  our  globe, 
were  well  illustrated  in  the  works  of  Soldanl,  Plancus, 
Boys  and  Walker,  and  of  Pichtel  and  MoU.     Yet  ibis 
array  of  names  only  proves  a  wider  spread  of  the  study, 
— the  students  may  have  been,  and  we  think   were, 
mediocrisu,— many  of  them  were  simply  Ichniographists 
and   collectors.'"     We  can  remember  no  discovery  by 
which  to  distinguish  the  period,  ibr  the  developemeni  or 
improvement  of  sn  artificial  S3rstem,  the  accmnulation 
of  species,  and  their  more  accurate  discrimination,  though 
points  of  considerable  importance,  are  not  sufficiently  so 
to  mark  an  era.     Perhaps  the  most  curious  and  interest- 
ing discovery  that  was  made  in  It  is  that  of  the  capa. 
bility  of  the  snail  to  reproduce  Its  tentacula,  eyes^  and 
head,  when  these  hsve  tieen  cut  off,-— the  phenomena  of 
which  singular  reintegration  were  amply  elucidated  by 
the  experiments  of  Spallanssni,  Boimet,  and  others. 

*  It  i«  most  espedallv  neeeuary  to  except  from  this  remark 
John  Hunter,  but  hie  Ubours  sod  viewB  were  not  pabliaheU. 
and  were  not  appreciated.  'John  Hunter  was  a  gmt  diicor- 
erer  in  his  own  M-ienee ;  bat  one  who  well  Imew  him  has  told 
ua,  that  few  of  his  contemporarios  perceived  the  ultimate  object 
of  his  purcuits  I  and  his  strong  ana  solitary  genlos  laboorMi  to 
perfect  his  designs  without  the  solaee  <n  sympathy,  withont 
one  cheering  approbatioa.* — D' Israeli's  Literary  QMurarter, 
VoL  L  p  146.  bee  Abemethy's  Fhytiolf^cal  I.«etttres  p.  193. 
for  A  list  of  the  Mollosm  anatomised  and  exhibited  in  Hunter's 
Uus«*um :  also  p.  217.  2G3 
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are  found,  they  are  unirerBally  known  to  be 
composed  of  one  and  the  same  substance. 
They  are  formed  of  an  animal  or  calcareous 
earthy  that  ferments  with  vinegar  and  other 

The  tlrtt  to  nise  us  from  this  eDchAined  slumber  was 
Cuvier.  Before  this  grett  naturslist  entered  the  field, 
Poli,  E  Neapolitan  fSiysician,  bad  indeed  anatomized 
with  admirable  skill  the  bivalved  mollasca  of  his  native 
shores,  and  had  constructed  a  new  arrangement  of  them 
from  the  charactem  of  the  animal  alone,  but  partly  from 
the  political  position  of  Europe,  partly  from  the  very  ex- 
pensive fashion  in  which  Poll's  work  was  published,  and 
Its  consequent  eitremely  limited  circulation,  and  in  part 
also  from  the  partial  application  of  his  system  and  its  did. 
actic  character,  the  erroneousness  of  his  general  viewa, 
and  the  novelty  of  hts  nomenc]ature,-*we  cannot  trace 
its  influence  either  as  difliisive  or  propulsive  of  con- 
chology.  The  result  of  Cuvfer's  labours  was  happily 
very  different.  In  1 768,  when  he  was  scarcely  nine- 
teen years  of  age,  circumstances  fijied  Cuvler  for  a  time 
at  Caen  in  Normandy.  Flls  sojourn  on  the  borders  of 
the  sea  Induced  him,  already  an  enthusiast  in  natural 
history,  to  study  marine  animals,  more  especially  the 
molluscs,  and  the  anatomies  of  them  which  he  now 
made  conducted  him  to  the  developement  of  his  great 
views  on  the  whole  of  the  animal  kingdom.  With  un- 
wearied zeal  he  collected  the  materials  which  were  at  no 
distant  date  to  become  the  basis  of  a  classification  which 
ran  through  all  its  details  in  a  harmonious  parallelism 
with  the  developement  of  organization,  so  that  the  stu- 
dent of  It,  when  in  search  of  the  name  and  place  of  the 
object  in  hts  hand,  was  necessitated  simultaneously  to 
acquire  a  knowledge  of  its  principal  structural  peculi- 
arities, on  which,  again,  as  Cuvler  beautifiilly  ex{riained, 
all  its  habits  In  relation  to  food,  to  habitation,  and  to 
locomotion,  were  made  dependant.  The  Linnsean  sys- 
tem of  avertebrated  anlmalsi,  even  In  its  primary  sections, 
rested  on  a  single  external  character.  The  Insects  were 
mntennulaiedf  and  the  Vermes  were  tentaculated  averte- 
brates.  Had  the  character  been  constant  or  even  general, 
it  might  have  had  some  claim  for  adoption,  but  to  a  want 
•f  constancy  was  added  the  fundamental  defoot  of  its  in. 
appreciable  iofluence  over  the  organisms  of  the  body. 
Cuvler's  object  being  to  give  us  not  merely  a  key  to  the 
name,  but  to  make  that  key  open  at  the  same  time  a 
knowledge  of  the  structure  and  relations  of  the  creature, 
such  arbitrary  assumption  of  a  character  was  to  him 
useless.  After  innumerable  dissections  had  made  him 
familiar  with  many  structures,  and  after  a  careful  con* 
sideration  of  the  respective  value  of  characters,  as 
shown  in  their  constancy  and  influence  on  the  economy 
o(  the  species,  Cuvier  resolved  to  divide  the  animal 
kingdom,  not  as  hitherto  into  two,  but  into  four  prin- 
cipal sub-kingdoms,  drawing  their  lines  of  separation 
from  diflerences  exhibited  in  the  plan  on  which  their 
muscular,  their  nervous,  and  their  circulating  systems 
were  formed.  *'  There  exist  in  nature,"  he  sajrs,  "/<mr 
principal  forms,  or  general  plans,  according  to  which  all 
animals  seem  to  hate  been  modelled,  and  the  ulterior 
divisions  of  which,  whatever  name  the  naturalists  may 
apply  to  them,  are  but  comparatively  slight  modifies, 
tions,  founded  on  developement  or  addition  of  certain 
parts,  which  do  not  change  the  enence  of  the  plan." 
Of  these  forms  the  molluscs  furnish  the  second,  of  which 
the  essential  character  Is  derived  from  the  peculiar  ar- 
rangement of  the  nervous  system,  consisting  of  some 
ganglions  scattered  as  It  were  irregularly  through  the 
body,  and  from  each  of  which  nerves  radiate  to  Its  vari- 
ous organs.  As  there  is  no  skeleton,  so  the  muscles  are 
attached  to  the  skin,  which  forms  a  soft  contractile  en- 
velope protected,  in  many  species,  by  a  shell.  The 
greater  number  possess  the  senses  of  taste  and  sight,  b«it 
1 1. e  last  is  often  wanting.     "Only  one  family  can  boast 
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acids,  and  that  barns  into  lime,  and  will  not 
easily  melt  into  glass.  Such  is  the  substance 
of  which  they  are  composed ;  and  of  their 
spoils,  many  philosophers  think  that  a  great 

of  the  organ  of  bearing  ;  they  have  always  a  complete 
system  of  circulation,  and  organs  peculiarly  adapted  to 
respiration  ;  those  of  digestion  and  secretion  are  nearly 
as  complKated  as  the  same  organs  in  vertebrated  ani- 
mals. The  8nb.kingdom,  characterised  and  limited 
by  those  important  features,  is  next  divided  into  six 
classes,  tlie  characters  of  which  are  mostly  derived  from 
the  organs  of  locomotion,  or  others  not  less  influential. 
Thus  the  Cephalopodes  bear  their  feet  and  arms  like  a 
coronet  round  the  summit  of  the  head  ;  the  Pteropodes 
swim  in  their  native  seas  by  fin-like  oars;  and  the 
Gasteropodes  crawl  on  the  belly  by  means  of  a  flat  disk 
or  sole.  Reaching  now  tribes  among  whom  the  origans 
of  motion  are  less  developed,  and  accordingly  less 
influential  on  their  manners,  Cuvier  resorts  to  others. 
Thus  the  fourth  class  Is  named  AcephaMs,  because  it  Is 
strikingly  distinguished  by  the  want  of  head  and  amorph- 
ous form  of  its  constituents;  the  Brachiopodes  are 
equally  acephalous,  but  near  the  mouth  they  have  two 
fringed  fleshy  organs  which  simulate  feet;  and  the 
Cirropodes  have  several  pairs  of  subarticulated  fringed 
feet.  In  addition  to  a  multivalved  shell  of  a  peculiar  con- 
struction. The  orders  of  these  classes,  when  the  class 
admits  of  further  subdivision,  rest  upon  distinct  difler- 
ences in  the  structure  and  position  of  the  branchic  or 
respiratory  organs ;  and  when  we  reflect  a  moment  on 
the  paramount  necessity  of  these  to  the  animal,  and  their 
necessary  co-adapUtlou  to  its  locality  and  wants,  it  is 
scarcely  possible  to  ccaceive  that  a  happier  choice  could 
have  been  made.* 

Early  in  1709,  Lamarck  published  his  Prodromut  of 
a  new  classification  of  shells,  laying  down,  more  precise, 
ly,  the  generic  characters,  and  establishing  many  new 
genera,  and  still  continuing  the  old  division  into  «nt- 
valvetf  bivalve*,  and  multivalvet.  Up  to  this  time,  La* 
marck  does  not  seem  to  have  profited  much  by  the  la- 
bours of  his  predecessors  towards  the  establishment  of  a 
natural  conchyliological  method,  but  acknowledges  that 
he  has  adopted  the  principles  and  views  of  BruguKre. 
Late  in  1700,  Cuvier  published  a  table  of  the  divisions 
of  the  class  of  moiiuica,  at  the  end  of  the  first  volume  of 
his  Lessons  of  Comparative  Anatomy.  We  see,  in  this, 
that  Cuvier  derived  light  from  the  Prodromut  of  La- 
marck. Indeed,  these  two  great  naturalists,  by  tlieir 
successive  works,  seem  to  have  aflbrded  light  alternately 
to  each  other  for  a  number  of  years.  In  180 ! ,  Lamarck 
published  his  Animaujr  tans  Feridbrett  in  which,  not 
confining  himself  entirely  to  tlie  shells,  he  has,  like  Cu- 
vier, paid  atttention  also  to  the  animals.  From  this  pe- 
riod until  1822,  when  he  finished  publishing  the  second 
edition  of  Anhnaua  tant  Vertihru,  under  the  title  of 
HUtoire  natureUe  des  Animaus  inn  Fertdbret,  many 
authors,  both  continental  and  British,  had  published  me- 
moirs and  treatises  on  conchology,  and  many  Interesting 
facts  had  been  collected,  shedding  much  additional  light 
on  the  science.  Part  of  the  5th  and  the  whole  of  the 
6th  and  7th  volumes  of  the  Uistoire  natureUe  dee  Ani~ 
maujf  tatu  Vertdltree,  are  devoted  to  the  coochyliopho- 
reus  animals,  the  proper  subjects  of  conchology.  In  this 
excellent  work,  Lamarck  has  improved  upon  the  views 
of  his  friend  Brugulire  in  the  following  particulars  :— 
not  confining  himself  to  the  consideration  of  the  shell ; 
viewing  the  shell  as  forming  part  of  an  animal;  Introdu. 
cing  into  conchology  a  great  number  of  new  generic 
groups  ;  using  a  very  rigorous  and  exact  terminology* 

*  For  the  above  sketch  of  the  diflrnvnt  sjrstems  of  concholofy, 
wo  are  indebted  to  an  elaborate  article  on  thp  History  of  Con. 
cholosrv.  in  the  Magaanne  of  Zoology  and  Botany,  Edinburgh. 
1838.  VoL  11. 
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part  of  the  surface  of  the  earth  is  composed  at 
present  It  is  supposed  by  them,  that  chalks, 
marls,  and  all  such  earths  as  ferment  with  vi- 
negar, are  nothing  more  tlian  a  composition  of 

and  tieatlog  as  the  foundation  of  the  principal  difiaion 
among  bivalves,  the  number  of  the  muscular  impreations. 
He  has  also  abandoned  the  divisions,  multi  valves,  bivalves, 
and  univalTes,  which  had  been  followed  by  most  of 
the  preceding  ooochologiats,  and  has  increased  the  num- 
ber  of  genera  to  S61. 

SyMpHad  TaUs  onheGenerie  CharaHen  ff  hamardtt 
OimMogieal  S^dem;  arram^  aeoonUMg  to  (As  <M- 
cemUng  teale;  with  soma  addttiomU  gemtra^  iUsHagmOM 
bjf  am  asterisk. 

CLASS  I.— MOLLUSCA  Univalvm. 

ORDER.  I.— HsTxaoFODA. 

Having  a  head ;  two  eyes ;  no  anna ;  body  free ;  swims 
horizontally ;  destitute  of  a  foot ;  fins,  but  bn«gular. 
Fl^tUroe  and  PUroiraehea^  destitute  of  shells. 
Camaria,  Cymidum,  pi.  31.  fig.  1. 

ORDER  II.— Cbpbalopoda. 

DiTisioN  I.>-Cbphalopoda  Sbpiaria. 
Family  I.>-Ammonacba. 

Mantle  bag-shaped ;  head  protruding  ficom  the  bag, 
with  inarticulate  arms,  havmg  suckers  around  the 
mouths ;  two  eyes ;  mouth  with  homy  mandibles. 

The  genera  are  Sepia,  LoUgo,  LoUgopm^  and  Octopitf, 
all  destitute  of  ahells. 

DiTISION  II.— Cbphalopoda  Monothalama. 
ArguMuda  Argo,  pi.  81,  fig.  2. 
Divisioif  III.— Cbphalopoda  Polttualama. 
Family  I.— Ammonacba. 

BaoHUiett  Turrilites,  AmmoHOoerat,  Orhtditet,  and  ^si- 
mondaf,  are  fossil. 

Family  II.— Nautilacba. 

NauiilutpotnjMliu$.p\. 31.  fig.  3-  NummuliUs,  VorHdalii, 
PoljfStomeUuf  ^deroiUei,  and  2>M0or6u,  are  foasU. 

Family  III.— Radiolacba. 
Plaeeniula,  LenUenUna,  and  RataUa,  fossil. 

Family  iy.-^PHBBULACEA. 
MeUmiaf  fossil.    Miliola  eonceiUriea. 
Family  Vw— Cbisiacea. 

OrUadina,  CritUUarea,  and  Rmulina,  principally  fos- 
sil. 

Family  VL— Lituolacea. 

Lituola  and  i^>irolima,  fossil.  Spinda  Ferotm,  pi.  31. 
fig.  4. 

Family  Vll.— Orthocbrata. 

ComlHu  and  //^wiirifef,  fossil.  iVodosaria  radiemla, 
pi.  31,  fig.  5.  Orikoetra  rapiamu,  fig.  5.  BeUm$uie$, 
fusdL 

ORDER  III.— Tracublipoda. 

Sacnoiv  I.— Zoopiiaooos  TiucaBLiroDA. 

Body  of  the  animal  spirally  convolute  posteriorly,  se- 
parated from  the  foot ;  shell  spiral  enTeloi>ing  the  ani- 
mal.   This  (urder  is  divided  into  three  sections. 

Family  I. — Imvoluta. 

Cbmw  ietttZtiriM,  pi.  31,  fig.  6.  OUoautnculus^tJ.  An- 
dUaria  glantUfbrmin,  t  8.  TereiMsUutn  xulntiaium,  f.  9. 
C^raa  Lynx.  f.  10.     Orttla  verrucoga,  f.  11. 

Family  II. — Columellaria. 
Volvaria  t^indrioa,  pi.  31,  fig.  12.    AfargineUa  Uoar- 


shells,  decayed,  and  crumbled  down  to  one 
uniform  mass. 

Sea-shells  are  either  found  in  the  depths  of 
the  ocean*  or  they  are  cast  empty,  and  forsaken 

•boKotoyf.  13.   Vdtia  mapka,  tlA.   MUra  ioMoia,  fA5. 
QdmnUUa  nutica,  f.  16. 

Family  III.— Purpurifera. 

Tenbra  vittaia,  pi.  31.  fig.  17.  Ebwrna  tpirata,  f.  18. 
Bucdtuun  Uiteoiatum,  t  19.  DoUam  teueUdumy  t  20. 
Hatpa  nobiUt,  f.  21.  ComeMepat  Permmuaa,  f.  22. 
Afomocmm  glabratum,  t  23.  Furpmra  bicodalis,  f.  24. 
ReeiMMla  araekmoide$y  f.  25.  Catm  artda,  t  26.  Caatir 
daria  eehmopkora^  f.  27. 

Family  IV.— Alata. 

SiromUu  tueeindui.  pL  31.  fig.  28.  Plerocera  miUepeda^ 
f.29.    AMfatiana  m/miUro,  f .  30. 

Family  V.— Cakaufbra. 

Triton  toorfiietdator,  pi.  31 .  fig.  31 .  Murex  aeanAopterms 
f.  32.     RoMeOagntttMaytjiS.    SlndhiolarianodaiomJ. 


34.  Fynda  rttiadata.  f.  35.  Fusua  Umgicaitdaia.  f.  ^. 
Faaaolariatul^ftW,  OamxUaria aap^vUojt 98.  Tur- 
bitnoUa  teotgmmt,  f.  39.  Pkurotama  Batgtona  f.  40. 
Cerithium  o/moo,  f.  41. 

Sechon  II.— Phytophaoa. 

Family  I.— Turbinacba. 

7W«tetta(<a9)ticato,pl.  31.  fig.42.  PkamuteUa variant 
43.  PUuuuM  wtduUda,  f.  44.  Turin  smaraadrnt,  f.  4a. 
Afomodonta  ounajUftra.  f.  46.  TVoo&iw  papmognny  f.  47. 
Roldia  tmrfnirHW,  f.  48.    Sohrium  wtri^attan,  1  49. 

Family  II.— Scalariobs. 

Ddpikmda  ladmaia,  pi.  31.  fig.  50.  iSixr^ania  oonmatth 
f.  51.     Vtrmdui  iumbnoalis,  t  52. 

Family  III.— Pucagba. 

PgramkUla  maadom,  pi.  31.  fig.  53.  TormUtOa^m- 
«aa,  f.  54. 

Family  IV.— Macrostoma. 

£r(i/Mwte6srtM^dto,pl.  31.flg.55.  SUmaUa  p/^^mudk, 
f.  56.  StomattUa  awricula,  f.  57.  SigardM$  kalwioidmtj 
r.  58.   aaUricmium^<evi,atum,  fig.  111. 

Family  y.r— Iamtuikia. 

lanihmaeKiguay  pi.  31.  fig.  59. 

Family  VL- Nbriiacba. 

Naiiea  derctu-mtuearumy  pL  31.  fig.  60.  Neriia  pe&>- 
nMto,f.6l.  *N€ritaidMmondu,  tin.  Neritimjmm>- 
^H&4ta,f.  62.    NaviotUa  inmlaria,  f.  63. 

Family  VII.— Pbristomida. 

AmpmOaria  ruoota,  pi.  31.  fig.  64.  Pcdudina  vie^aara, 
f.  65.  Valwda  aeprtamiy  f.  66.  Pirma  Madagaaoarensisy 
f.  67.  MeUxmtpmootiatayt^.   Melama  gnmi/ara,  f.  Qif. 

Family  IX.— LrMii.£ACBA. 

Lgmnaa  auriadariay  pL  31.  fig.  70.  Phgaa  kypmfrwn^ 
f.  71.    PUmorbit  oomsaw,  f.  72. 

Family  X.— Coumacea. 

Cgdodoma  bi$triabi9,^\.  31.  fig.  73.  Auricula JeOs^f. 
74.  Sueemea  amphibia^  f.  75.  Adudimi  perdir,  C  76. 
liuUmua-radiaiua,  f.  77.  dautOia  vetUnoosa,  f.  78.  Pu- 
pa unidaUata,  f.  79.  HeUdna  major^  t  80.  Amastoma 
globoaa,  f.  81.  OiroooUa  Aiadagatoarettm,  f.  82.  Hetix 
nemoralisy  f.  83. 

ORDER  IV.— Gastbropoda. 

Body  always  straight,  never  enveloped  in  a  8h<?ll 
which  can  entirely  contain  it;  foot  sitaatcd  under  tho 
abdomen,  united  to  the  body  nearly  its  whole  lengtli. 
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<>f  their  animals,  upon  shore.  Those  which 
are  fished  up  fit>m  the  deep,  are  called  by 
the  Latin  name  PeiagH;  those  that  are 
cast  upon  shore  are  called  Liitoraies,     Many 

Family  1. — ^Limacin&\. 

VUrina  doMota.  pi.  81 .  fig.  84.  TettaeeUa  Haliotoidea, 
f.  85.  Limam'  f^iw,  t  86.  Parmaeella  (HMeri,  t.  87. 
OMkidimm,    Destitute  of  a  shell.  P.  CalycuUUa^  f.  IU8. 

SflcnoM  II.— Hydbobranchijb. 

Family  II.~Laply8iacea. 

DdahOa  caUosa^  pi.  31.  fig.  88.  Laptyma  radiaia.  t 
89. 

Family  III.— Bullacea. 

Bulla  amggdala,  pi.  81.  fig.  90.  BuOmi  eatema,  t.  91. 
•Utrictdus  obhua,U  no.  *AktraJleJi!UiSy  1109.  Aoeru, 
Destitute  of  a  sheil. 

Family  ly.—CALiiTBACEA. 

A  nejfbujhmamuf  pi.  31 .  fig.  92.  Cn^ula  /brmeata^ 
(.  93.  Ccumtraa  fuieiiM,  f.  94.  PUeopsu  Ungarioa,  t  95. 
FiaunBa  OrmonA.  96.  *Si-pko  ttricUa,  f.  113.  Emaryi- 
mUafiamra,  f.  9/.    Parmophonu  AudraUs,  f.  98. 

Family  V.— ^emphyllidiacka. 

UmlfreHa  Indioa.  pi.  81.  fig.  99.  Pleurcbranchm  pln- 
mula,  t  100. 

Family  YL-— Phyllidiacea. 

Patella  tndgata,  pi.  31.  fig.  101.  Chiton  marmnatut.  t. 
102.  OaUmdUu  ttriabu^  f.  103.  Phyllidia, «  Destitute 
of  a  shelL 

Family  VII.— TRiTONfACEA. 

Doris,  Te&m,  ScyWaa,  Tiionia,  EoUa,  and  CRavau. 
of  shells. 


Destitute 


ORDER  y.— PrsaopoDA. 


Destitute  of  foot  and  arms;  two  opposite  fins;  body 
free.  Pneumodemum,  Shelless.  CjmdmlkL  prcboKidm^ 
pi.  31.  fig.  104.  LimaeimaheUaaUi,  f.  105.  Cleodorapv^ 
ramt4Jafa,f.  106.  Clio.  Destitute  of  a  sheU.  Utidaa 
euq>idaia,t  107, 

CLASS  II.— CONCHIFERA.  Bitaltbs. 

Animals  soft,  inarticulated,  without  head  or  eyes,  and 
adhering  to  a  biTalve  shell ;  having  external  branchiae, 
simple  circulation,  and  a  unilocular  heart. 

ORDER.  I.— MONOMYARIA. 

With  one  muscular  attachment,  and  one  subTentral 
muscular  impresdon. 

SECTION  I.— No  Ligament. 

Family  I.— Brachiopoda. 

LinpMla  onotma,  pi.  32.  fig.  I.  Terebratula  vUtM,  f.  3. 
OHriema  Norwegioa,  f.  2. 

Family  II.— Rvdista. 
Crama  striata^  pi.  32.  fig.  4.    Jhadna  ottnoidet^tBB. 


urama  scnoca,  pi.  6Z.  ng.  4.  iiuema  omrwHus^vbb, 
Gen.  Birostritus,  Callcola,  Radiolites,  and  Spheruites, 
fosslL 

SBCTION  II.— LiOAMBMT  Marginal. 

Family  L— Ostracka. 

Anomia  Epk^ophium,  pi.  32.  fig.  6.  Plaeuna  teUa,  f. 
7.  Vulmlla  tpongiarum,  f.  8.  Ottrea  cornntoofia^  f.  9. 
Oryphmt  mamdoy  t  10. 

Family  II. — Pbctimides. 

Podopmt  trmeaia,  pi.  32.  fig.  1 1 .  Smdylut  noMihyr- 
M«9.tl2.  P/Ms^emft^f.  IS.  Peelm radida,  f.  U. 
Phlagiodoma  semUtmariM,  f.  15.  Lima  JragSity  &  16. 
P4idmm  tpondj/loidmiMf  f.  17. 


of  the  pelagii  are  never  seen  upon  shore ;  they 
continue  in  the  depths  where  they  are  bred ; 
and  we  owe  their  capture  only  to  accident. 
These,  therefore,  are  the  most  scarce  shells, 

SECTION  III.— LlOAMEMT  KLONGATBD  AND  MARGINAL. 

Family  I. — Mallrjcea. 


Family  II.— Mytilacba. 

Puma  degam,  pL  32.  fig.  23.  MjftUtu  Afer^  f.  24. 
Modiola  papuanaf  f  .  25. 

Family  III.— Tridacnites. 
HmDopnu  maadatui,  pL  32.  fig.  26.     Tridacna  wquamo- 

ORDER  II.— DiMYARiA. 
Muscular  impressions  two,  separate  and  lateral. 

SECTION  L — IRRHUULAR  and  always  INSqUITALYB. 

Family  L — Camacka. 

EOuiria  eB^ptieOy  pi.  32.  fig.  28.  Cktma  ardndla^  f.  29. 
Dioenu  arietmOf  t  oO. 

SECTION  II.— Lamelliprdb. 
Family  I.— Nayades. 

Inhabit  treBh  water,  /nduw  smfioa,  pi.  32.  fig.  31. 
AnadoiUa  ofgnea,  f.  32.  Ilj^  eomgatOf  f.  83.  Vnio  tr- 
rorahu,  f.  34. 

Family  II.— Trigonacra. 
QuUdia  ambiffua,  pL  32.  fig.  35.    JSiffonia  toalfra,  f.  36. 
Family  III.— Arcacea. 

Niietda  tenuitf  pi.  82.  fig.  87.  Peetunadus  pHonu,  f 
38.    Areatortuo$a,tS9.    Thiadlaaaurieidifera^tAI^, 

Family  lY^— Gardiacba. 

Itoeardia  MoltlAma.  pi.  32.  fig.  41 .  Hiaietla  areiiea,  f. 
42.  Cj/prieardia  eoraUtophaaa,  f.  43.  CardUa  erataintiu, 
f.  44.    Catxiimn  doi^aium,  f.  45. 

Family  V.— Oohohacba. 

Vmtrieardia  ivabrioata,  pi.  32.  fig.  46.    *Ortji^  ndca- 
taJt.  47.     Veniu  verrucosa,  f.  48.    Oj/tMerta  erycma,  f.  49 
•Eanldalinda,f.50.    Cyjmna  Idandioa,t  b\.    *LascBa 
rubra,  f.  52.    OolaihM  radiata^  f.  53.    C^rma  JvmxUa,  f. 
54.    Qfdat  cornea,  f.  55.    *Pmdiutn  obhqua,  f.  56. 

SECTION  III.— Tenuipedes. 
Family  I.— Nymphacra. 

OKuRsa  stdoata,  pi.  32.  fig.  57.  Oapta  BraxHiensUA. 
58.  Donaa  dmdicmaia,  t.  59.  Ludna  caimaria,t.  60. 
*Af^  rotamiofo,  f.  61.  Oorbit  lamcUota,  t.  62.  Mra>- 
pagta  era$aaA,  63.  TdUmdet  roceuM,  f .  64.  TdUnajmni' 
oea,  f.  65.  Ptammoiaa  caruj^ote,  f.  66.  PsammoUa  vm- 
pemna,  f.  67.    Sauffuitularia  Ocadens,  f.  68. 

Family  II.— Lithopbaoi. 

VenentpiM  inn,  pi  82.  fig.  69.  Peiricola  Pkoladi/ormit, 
f.  70.    Saarieava  PrMaa,f.  71. 

Family  III.— Corbulagra. 

Pandora  rodrata,  pL  32.  fig.  72.    CoHnda  tulcala,  t 


73. 


Family  IV.— Mactracjea. 


Amphideima  Ludnalit,  pi.  82.  fig.  74.  SoUmya  Afedi- 
terranea,  f.  75.  •Tellimjfa  nAorifiadariM,  f.  76.  Ungulma 
transversa,  f.  77.  Eryana  striata,  f.  78.  Crassatfifa  Km- 
fficola  t,  79.    *Liffula  tenuis,  t.  80.    *Madrina  triangula- 
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and  consequently  tho  most  valaabk.  The  li- 
torales  are  more  frequent,  and  such  as  are  of 
the  same  kind  with  tne  pelagii  are  not  so  beau- 
tiful.    As  they  are  often  empty  and  forsaken, 


rit,  t  81.    Maira  StvUonm,  t  I. 


donipmn, 


SECTION  IV.- 

Posterior  margin  gaping. 

Family  I.— Mtabia. 


fina  oofitwoo,  pi.  33.  fiff.  8.    Mj/m  arenaria,  f.  4. 
mma  Turiom.  f.  5.    *Magdala  ttriataj  t  6.    •JM>- 


Anatma 
*Cf<deomma 
aieUadriata, 
kami^  f.  9. 

Family  II.— SoLBinoas. 

G^eimemSiUqtia,  pi.  33.  fig.  10.  Fanopea  Aidnwmdi, 

tlLSolm  Fo^iMsf.  12. 

Family  III.--Pholadaria. 
€fadroch€Bna  modiolmaf  pL  33.  fig.  13.    PhoUu  dae^ms, 

r.  U. 

Family  IY.— Tubioola. 


Teredo  fwnaUe^ 
of  the  bivalTes 


if,  pL  SSb  fig.  15 ;  16^  side  Talve  ;  17,  one 
;  18,  seotioD  of  intenor  part  of  the  tube. 
Teredma  personaia.  f.  19.  Sqataria  arenariOf  f.  20.  Fie- 
tukuna  elava,  t  21.  Fig.  2^  a  side  Talve.  ClaeamUa 
aperta.  t  23.  Fig.  24  a  fiMse  yaive.  Aepergiibtm  Java- 
num,  i,  25. 

GLASS  in.-X;iRIUPEDA. 

Animals  soft,  destitute  of  head  or  eyes,  oorercd  with 
an  adhering  shell. 

ORDER.  I.— PEDUNCULATA. 

Body  supported  on  a  tabular  pedunole. 

(Mm  Cfmneri,  pi.  33.  fig.  26.  Omerae  wttaia,  f.  27. 
PolUo^mUdla^LTIL  •SsaJpt^Jmn  rndgan,  t  29.  Ana- 
Ufa  viirea,  f.  30. 

ORDER  IL— SnsiLiA. 

Body  inclosed  in  a  multivalTe  shell  which  is  seated 
on  rocks  or  marine  bodies;  mouth  and  tentaoula  in  the 
opening  of  tlie  shell ;  operoulated. 

Pmoma  cremUOf  pi,  33.  fig.  31.  Ckeueia  eemioaL  f. 
82.  Aoaeta  Montcuid,  t  33.  *Adna  AnffUoa^  f.  34.  Ba- 
lamu  CrameAUf  f.  So.  Conmida  teetudmaria,  t  87.  Tu- 
bieimOa  baUenarumf  t  38. 

DmsioN  III.— AaincuLATA. 

CLASS  v.— Aknelides. 

Elongated,  soft,  oonsisting  of  segments;  haying  red 
blood. 

ORDER  I.— SxDSiiTAaE& 

Animals  plaoed  in  a  testaceous  tube,  hi  which  they 
ever  live;  branchlo)  at  one  extremity  of  the  body. 

Family  I.— SBapvuiCEA. 

MagiUuaiUiqtme,  pi.  33.  fig  39.  OaUolana  reemmbene, 
f.40.  Venmliatnqu€ira,L^l.  Serpiela  hdndaeia,  t  A2. 
Spirw^  epiriUum,  f.  43. 

Family  IL— AMFBiiBiTiSA. 

An^MtrUe  veMabrmmj  pi.  88.  fig.  44.  Terebella  eon- 
thOega,  f.  45.  SabeUairia  erameeima,  t  46.  Peetmaria 
Bdgiea,  t  47. 

Family  III.— Maldanije. 

DetUaUmm  eiUaUe,  pi.  83.  fig.  48.  BroeJuu  retimUdua,  f. 
49.    CbrMKwiaf  niMer,  f.  50.    a^mem. 

Family  IT.— Dorsauc. 

f!iq^iariam0uma,iA.9Z.^g,b\.  Arniooim.  Deatl- 
kuteofshelL 


and  as  their  animal  is  dead,  ancli  perhaps,  pu- 
trid  in  the  bottom  of  the  shell,  they,  by  this 
means,  lose  the  whiteness  and  the  brilliancy 
of  their  colouring.  They  are  not,  unfrequently 

EXPLANATION  OF  THE  PARTS  OF  SHELLS. 

OF  TBS  OPEBCULA  OF  imiTALTB  SBBIXB. 

The  opening,  or  aperture  of  many  nnifalTe  sheila,  is 
ooyered,  wlien  the  animal  is  withdrawn  within,  by  an 
operculum  or  lidL  intended  for  the  protectioa  tA  the  in- 
habitant. This  18  attached  to  the  foot  of  the  animal, 
and  is  cither  of  a  homy  substanee,  or  is  testaceous,  be- 
ing as  hard  as  the  shell  itseH  This  HipeDdage  will  be 
Ikmiliar  to  all  who  haTC  seen  the  common  periwinkle, 
which  is  abundant  on  most  rocky  shores.  Its  texture 
is  of  a  homy  nature. 

Operoulum  of  Ncvita  Undnlata,  ^.  33.  fi^.  50.  Pfaa- 
sianella  BuUmoides,  53.  Trochus  Pharaoni^  54.  Me- 
lania  Byronensis,  55.  Neritia  fiuYiatalia,  5fi.  Panhi- 
dina  aohatlna,  57.  Turbo  Pica,  58.  Nerkoides  Uttcn- 
Us,  59.  Murez  Brandaris,  60.  Buodnum  nndatom, 
61.    SirombiiaAuiis-DianflB,02.    Trochus  littoralis,  63. 

Animal  of  the  Momodcnta  Pka.  64.  a,  the  tentaoula,  or 
feeleia :  5,  the  trunk ;  cs.  the  pedicles,  with  the  eyes  at 
their  tips;  dd,  the  brancuusB  or  gills;  ee,  mantle;/,  foot; 
ff,  the  operculum;  A,  the  tail,  or  that  extremity  of  the 
animal  which  occupies  the  Volutions  at  the  tip  of  the 
shell. 

The  following  are  the  shells  figured,  explsoatonr  of 
the  different jMtfts :— ^Fig.  65,  Fusus  antiauus ;  66,  Y olnta 
Tespertilio;  o7;  A  lusus  naturae  of  Henx  "^ 


Spirula  Peronii:  69,  Cassis  ariola^O,  Crpnea  ezantiie- 
ma;  71,  Clausilia  Tentriooea;  72,  Flanorbis  Planata;  73, 
Crepidula  Aculeata;  74,  Fusua  disorepans;  75,  Doliura 
galea ;  76,  Turitella  terebra  ;  76,*  HeUx  UmbilicaU ; 
77,  Cytherea  Chioae ;  78,  Hinge  of  Latxaria  elliptica ; 
79,  Solen  truncatus ;  80.  Cardium  elongatum ;  81,  l^on- 
dyius  gederopns ;  8^,  Anomia  s(mamula ;  83.  Oir£uin 
edule ;  84,  Venus  Cassina ;  85,  Feoten  obsoletus ;  86, 
Pholas  candidus ;  87,  Anatifk  striata ;  8&  Balanus  com- 
munis ;  89,  Operculum  gf  Balanus  Crancnii ;  90,  Chiton 
dnereus. 
Apetfy  is  the  smnmit  or  tip  of  the  spire,  pi.  83.  fig.  63 


Baee,  the  opposite  extremity  to  the  apex,  pL  SS.  fig. 
65--5.  In  simple  unlTalTes,  such  as  the  pateils,  it  Is  tho 
margin  of  the  aperture,  the  tip  of  the  Tertex  being  the 
apex.  Example  of  the  base  m  a  depressed  shelL  pL  33. 
fig.  73-6. 

Bod]/.  The  lower  volution  of  the  shell  in  which  the 
aperture  is  placed,  pi.  33  fig.  65~«i,  m,  m. 

Front,  is  the  place  where  the  apernire  is  ntuated. 

Bach,  the  opposite  of  tho  fi^ont,  opposed  to  that  in 
wliioh  the  ap^ure  is  situated. 

VeiiUr,  the  most  bulging  part  of  the  ftxmt,  pL  33.  fig. 
C5— e. 

Sidee.  the  extreme  edfles  of  the  shell,  pi.  33.  fig.  65 — 
dd,  Riffht  is  the  opposite  to  tliat  in  which  the  ^>er- 
tnre  is  ntuated. 

Aperture,  the  mouth  or  opening—^. 

Aak.  the  elongated  process  at  the  base  of  many  ge- 
nera of  univalves,  pL  33.  fig.  65.    i,  f.  75—6. 

ama;,theh]sidecrthebeak,pL31fig.65.    i^,75— A. 

Pillar  or  eolumdla,  is  that  process  which  runs  through 
the  spire,  for  the  support  of  the  volutions.  1 76— <r,  a. 

Platted  eolumeUa,  is  when  there  are  folds  at  the  baae 
of  the  piUar  Up,  f.  6&-<i. 

PUlar  £p,  a  continuation  of  the  enamelled  process 
which  lines  the  inside  of  the  shell,  and  is  reflected  oii 
the  base  of  the  pillar:  this  aWis  termed  the  wiisr  fo>, 
pL  83.  fiff.  65-i. 

Otderl^,  the  expansion  of  the  body  of  the  diell  or 
outer  edge  of  the  aperture,  pL  83.  fig.  65—^ 

Spire,  £•  the  whole  volutions  of  the  sheU  but  the  lower 
one,  pi.  33.  fig.  65—4,  e,  e.  The  remaining  or  lowtrr 
one  is  the  body,  as  above  noticed. 

Ormemed  or  eonmated  mmv  ,  f .  66—6, 6, 6. 

Wiorl,  is  one  of  the  rolutions,  or  tnnungs  of  the  spirp, 

Dq»reeeed  epire,  is  when  the  spire  is  partlr  fiatteaed. 
or  entirely  so,  as  exemplified  in  the  theUa  or  the  gotus 
planorbis,  pi.  33.  fia:.  7\ir 
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alao  found  eaten  throaeb»  either  by  worms, 
or  by  each  other ;  and  they  are  thus  rendered 
less  valuable ;  but  what  decreaies  their  price 
still  more  is»  when  they  are  scaled  and  worn 

InooliUed  tpin.  Those  nniyBlve  shells  which  have 
their  Tolations  concealed  inside  of  the  body  of  the  shell, 
as  In  the  Nautili  and  Cypnsa,  pi.  33.  fl^.  70. 

Ravened  or  Heieroeiropke  spire,  is  when  the  TohiUons 
of  the  spbe  revolve  in  a  oontnury  direction  to  that  of  a 
oommon  screw;  in  which  case  the  aperture  is  on  the 
right  side,  in  place  of  the  left,  which  is  the  case  with 
all  dextna  shells,  pi.  33.  fig.  71. 

Detaeked  nirej  is  when  the  volutions  are  not  adhering 
together  at  Iheir  base,  pi.  33.  fig.  67. 

Suture  of  (he  tpire  a  fine  thread-like  line,  which  runs 
spirally  between  the  volutions,  pi.  33.  fig.  G^-/,/,/,/^/, 

SideSf  are  the  extreme  edges  of  the  diell,  when  the 
iMtok  or  firont  is  held  next  the  observer,  d,  d, 

Chambere,  are  the  intervals,  between  the  partitions  or 
septa,  of  multUocolar  shells,  pi.  33.  fig.  63-^,  &o.,  and 
also  occur  in  simple  univalves,  f.  73. 

S^unde  is  the  tube  wliich  extends  through  some  of 
the  multilocular  univalves,  pi.  33.  fig.  6&— a. 

SeptUy  are  partitions  which  (jUvicb  the  ohamben  in 
multilocular  shells,  f.  68 — c,  e,  &c. 

Vdrioee,  are  transverse  ribs  which  cross  the  volutions 
in  some  species  of  Murex,  Triton,  Bnecinum,  Cassis. 

Jiibe,  longitudinal  and  transverse  projections,  f.  75 — o 
a;  an  example  of  the  former;  those  m  f.  74  illustrate 
the  latter. 

Teetk^  some  pn^eothig  laminss  in  the  aperture  of  uni- 
valves as  represented  in  the  aperture  of  pi.  33.  fig.  71. 

Umbilieus,  a  perforation  in  the  base  of  the  bodv,  of 
Helices,  TroohC  Ac,  pi.  33.  fig.  76*-«. 

PARTS  OP  BIVALVES. 

EquSateral  SheOs,  are  those  whose  sides  are  alike,  tliat 
is,  both  of  a  uniform  sise  and  shape,  pi.  33,  fig.  85. 

Inequilateral  Shells,  have  unequal  sides,  and  of  differ- 
ent shapes,  as  in  Donox  Lutraiia,  &o.,  pi.  33.  fig.  77. 

Sttmnui,  is  the  most  elevated  part  of  the  shell,  in  which 
tlie  hmge  is  usnally  situated,  pi.  33^  fig.  77— a. 

Baee,  the  opposite  extremity  of  the  above,  pi.  33,  fig. 
77—6. 

Anlerwr  dojpe^  ia  that  side  of  the  shell  m  which  the 
ligament  is  situated,  pi.  33,  fig.  Ti—d, 

PotUriar  dope.  The  opposite  of  the  above,  and  may 
bo  distinpished  by  viewing  the  shell  in  ftmit,  when  the 
beaks  pomt  to  the  observer,  pi.  33.  fig.  77— e. 

Dieky  the  most  prominent  part  of  a  valve,  if  lyuig  with 
its  inside  undermost. 

CSodfrir,  the  mtemal  impression  by  which  the  animal 
was  affixed  to  the  shcU,  pi.  33,  fig.  ll—gg^f  80;  d,  C  81 

^ima(20,  the  orescent-shaped  depressions,  in  the  pos- 
terior and  anterior  slopes,  pi.  33,  fig.  77— A. 

lAgameid  perfbrationy  the  circular  aperture  through 
which  the  lunment  passes,  as  exemplified  in  the  Ano- 
misk  pi.  33,  fig.  82~«. 

Hinge,  that  part  by  which  the  shells  are  united.  It 
is  generally  constmcted  of  teeth;  those  of  the  one  valve 
fitting  into  a  socket  in  the  opposite  one.  Some  shells 
have  no  teeth^  but  are  merely  kept  together  by  the  li- 
gament, in  wluch  case  they  are  culed  martiedate;  when 
they  have  many  teeth,  they  are  oalled  mulHardciUaie, 
The  Hmge  is  that  part  which  affords  the  most  promi- 
nent generic  distinction  hi  bivalves. 

Teeih  offke  Unge.  The  number,  relative  situation,  and 
oonstruotion  of  these,  afford  the  best  spedfie  distfaic- 
tions  in  bivalvea.  A  spatuUform  central  tooth  is  exhi- 
bit«d,  pi.  33,  fig.  78. 

Pnmaru  teeth,  are  those  situated  m  the  centre  of  the 
hh^    They  are  also  termed  the  eardwal  teeth,  pi.  S3, 

Lateral  teeth,  are  those  diveraent  from  the  wnho;  aro 
osaally  Ions,  flat,  and  frequently  doable,  or  divided  by 
X  groove,  pL  33.  fig.  80-hi  o. 

DoMe  teeth,  WW  teeth  are  very  deeply  deft  they 
are  so  termed. 


by  lying  too  lone  empty  at  the  bottom,  or  ex- 
posed upon  the  snore.  Upon  the  whole,  how- 
ever, sea-shells  exceed  either  land  or  fossil, 
shells  in  beauty;   they  receive  the  highest 

Tnamoed  teeth,  are  those  which  are  bent  round,  as  in 
the  Spondylus  Uederopus,  Solen  Sliqua,  &c.,  pi.  33.  fig. 
79.- 


Reeurved  teeth,  such  teeth  ae  are  bent  backwards  are 
so  termed,  as  in  the  hinge  of  the  Panopea  Aldrovandi, 
pL  33.  fig.  11;  £81— a  a. 

Numeroue  teeth,  are  generally  set  in  rows,  either 
straight  or  curved  as  m  pi.  32.  fig.  37,  38, 39. 

Owity  qfthe  htnoe^  is  a  pit  or  hollow  in  which  the  li- 
gament is  inserted  m  the  Chtrea,  &o.,  as  may  be  seen  iu 
pi.  32.  fig.  20. 

Ligament,  is  that  cartilaginous  substance  by  which 
the  valves  are  held  together,  and  is  ntuated  under  the 
hinge  of  the  shell,  pi.  33.  fig.  77— A ;  f.  80—6.  The  ca- 
vity in  which  it  is  inserted,  f.  81-^;  f.  8^-^. 

Beak,  the  extreme  pdnt  or  summit  of  bivalves,  which, 
for  the  most  part,  is  turned  aride,  or  downwards,  so 
that  it  is  seldom  tne  highest  part  of  the  bivalve. 

Umbo,  that  pwt  situated  immediately  under  the 
beak,  pi.  33.  fi^.  84— a. 

Ears  or  Aurtdet,  are  those  processes,  situated  on  one 
or  both  sides  of  the  beak,  as  m  the  scallops,  pi.  33.  fig. 
81 — e  e,    Superior,  ear,  85— a.    Inferior  ear,  h. 

Afargin,  tne  extreme  edges  of  the  entire  shell. 

Crenulaied  margin.  When  the  margin  is  notched  as 
in  the  common  edible  cockle  it  is  so  termed,  pi.  33.  fig. 
80-ec. 

Stria,  are  fine  thread-like  lines,  which  traverse  the 
exterior  surface  of  shells,  as  exemplified,  pL  32.  fig.  62, 
63. 

Spineau  are  exterior  acutely  pointed  protrusions,  com- 
posed or  shelly  matter,  pi.  33.  fi^.  9l--d  d. 

R^ht  valve,  may  be  distinguished  by  the  anterior 
slope,  pointing  to  the  right  nand,  when  the  valve  is 
viewed  with  tne  inside  nppormoet,  pi.  32.  fi^.  46— the 
under  valve,  in  many  species,  is  fiattened,  as  m  the  os- 
trea. 

Lefi  valve,  the  opposite  of  the  above^  or  where  the  an- 
terior slope  points  to  the  left  hand.  pL  32.  fig.  46. 

Length  of  the  sAetf— is  always  understood  to  be  from 
that  part  m  which  the  ligament  Is  situated  to  the  oppo- 
site extremity.  Bivalve  shells  are  called  longitudmat, 
when  their  greatest  length  is  frvm  the  hinge  to  the  op- 
posite mar^,  pi.  33.  fig.  80  and  85,  from  a  to  6 ; 
and  trawfteree,  when  their  breadth  exceeds  their  length 
— fig.  77  from  e  to  c;  and  fig.  79  from  a  to  a, 

Bysetu,  Cft  heard.  An  accessory  filamentary  appen- 
da^  of  a  silkv  texture,  bv  which  some  bivalve  sheUs  are 
a£uced  to  rocks,  stones,  oc.  as  may  be  instanced  in  the 
common  muscle.  Sidee — the  right  and  left  parts  of  the 
valves ;  pi.  33.  fig.  77— «,  c 

RUm  are  longitudinal  or  transverse  protuberances,  ge- 
nerally mnniuff  parallel  to  each  other  on  the  extmial 
surfiuw  of  bivalves.  LongHadinal  ribs,  pL  33.  fig.  83— a. 
Transverse  ribe,  f.  84. 

Aeeessory  valves  are  small,  unattached  valves  in  the 
genus  Pholas,  pi.  33.  fig.  86.— a. 

Valves  of  Cmtons  are  placed  transversely  along  the 
back  of  the  animal,  usually  eight  in  number,  pi.  33.  fig. 
90— a,  a,  &0.  Fig.  91,  a  central  valve ;  92,  a  terminat- 
ing vaive. 

Marvin  in  Chitons,  is  a  fieshy  border  which  surrounds 
the  vahres,  pL  33.  fig.  90—6. 

PARTS  OF  CIBRIPEDES.— MuLnvALViss. 

6)psfviiZ«in— oensists  of  flrom  two  to  ibur  small  valves, 
placed  in  the  opening  at  top  of  the  Balani,  pL  33.  fig. 
8a-a,f.  89. 

Bate  the  part  bv  which  the  shells  of  the  genus  Ba- 
lanus,  &c.  are  attached  to  rocks,  pi.  33.  fig.  8/— 0;  f.  88 
—6. 

Ligament'^Sk  membranous  substance,  by  which  the 
valves  are  attached,  pi.  33.  Asl  97— d. 

Ridges— ssn  convexities  in  tne  Balani,  Ac.,  sometimef 
longitudmal  and  at  others  transverse. 
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polbli,  and  exhibit  the  most  brilliant  and  va- 
rious  colouring. 

Fresh- water  shells  are  neither  so  numerous, 
so  various,  nor  so  beautiful,  as  those  belonging 
to  the  sea.  They  want  that  solidity  which  the 
others  have ;  their  clavicle^  as  it  is  called,  is 
neither  so  prominent  nor  so  strong;  and  not 
haying  a  saline  substance  to  tinge  the  surface 
of  the  shell,  the  colours  are  obscure.  In  fresh- 
water there  are  but  two  kinds  of  shells,  name- 
ly, the  bivalved  and  the  turbinated. 

Living  land-shells  are  more  beautiful, 
though  not  so  various,  as  those  of  fresh  water ; 
and  some  not  inferior  to  sea-shells  in  beauty. 
They  are,  indeed,  but  of  one  kind,  namely, 
the  turbinated;  but  in  that  there  are  found 
four  or  five  very  beautiful  varieties. 

Of  fossil,  or,  as  they  are  called,  eziraneous 
shells,  found  in  the  bowels  of  the  earth,  there 
are  great  numbers,  and  as  great  a  variety.  In 
this  class  there  are  as  many  kinds  as  in  the 
sea  itself.  There  are  found  the  turbinated, 
the  bivalve,  and  the  multi valve  kinds ;  and  of 
all  these,  many,  at  present,  are  not  to  be  found 
even  in  the  ocean.  Indeed,  the  number  is  so 
great,  and  the  varieties  so  many,  that  it  was 
long  the  opinion  of  naturalists,  that  they  were 
merely  the  capricious  productions  of  nature, 
and  had  never  given  retreat  to  animals  whose 
habitations  they  resembled.  They  were  found, 
not  only  of  various  kinds,  but  in  different  states 
of  preservation ;  some  had  the  shell  entire  com. 
posed,  as  in  its  primitive  state,  of  a  white  cal- 
careous  earth,  and  filled  with  earth,  or  even 
empty ;  others  were  found  with  the  shell  en- 
tire, but  filled  with  a  substance  which  was 
petrified  by  time ;  others,  and  these  in  great 
numbers,  were  found  with  the  shell  entirely 
mouldered  away,  but  the  petrified  substance 
that  filled  it  still  exhibiting  the  figure  of  the 
shell ;  others  still,  that  haa  been  h)dged  near 
earth  or  stone,  impressed  their  print  upon  these 
substances,  and  left  the  impression,  though 
they  themselves  were  decayed:  lastly,  some 
shells  were  found  half  mouldered  away,  their 
parts  scaling  ofi*  from  each  other  in  the  same 
order  in  which  they  were  originally  formed. 
However,  these  dififerent  stages  of  the  shell, 
and  even  their  fermenting  with  acids,  were  at 
first  insufficient  to  convince  those  who  had  be- 
iore  assigned  them  a  different  origin.  They 
were  still  considered  as  accidentally  and  spor- 
tively formed,  and  deposited  in  the  various  re- 
positories where  they  were  found,  but  no  way 
appertaining  to  any  part  of  animated  nature. 
This  put  succeeding  inquirers  upon  more  mi- 


PeduneUf  or  pedids — a  sort  of  stem,  or  hollow  mem- 
branaoeoufl  tube,  on  which  the  AnAtioe  ore  seated,  pi. 
83.  fig.  87—4. 

FeSen^  or  tenlaeula — are  those  arms  by  which  the  ani- 
mals of  the  Balani  and  Anatifa*  secnre  their  food,  pi. 
83.  fig.  87— a.— (See  a  description  of  Fossil  MoUosc^  at 
ji.  25,  VoL  I.) 


nute  researches;  and  they  soon  began  to  find, 
that  often,  where  they  dug  up  petrified  shells 
or  teeth,  they  could  discover  the  petrified  re- 
mains of  some  other  bony  parts  of  the  body . 
They  found  that  the  shells,  which  were  taken 
from  the  earth,  exhibited  the  usual  defects  and 
mischances  which  the  same  kind  are  knoyvn 
to  receive  at  sea.  They  showed  them  not  only 
tinctured  with  a  salt-water  crust,  but  pierced 
in  a  peculiar  manner  by  the  sea- worms,  that 
make  the  shells  of  fishes  their  favourite  food. 
These  demonstrations  were  sufficient,  at  last, 
to  convince  all  but  a  few  philosophers,  who 
died  away,  and  whose  erroneous  systems  died 
with  them. 

Every  shell,  therefore,  wherever  it  is  found, 
is  now  considered  as  the  spoil  of  some  animal, 
that  once  found  shelter  therein.  It  matters 
not  by  what  unaccountable  means  they  may 
have  wandered  from  the  sea ;  but  they  exhi- 
bit all,  and  the  most  certain  marks  of  their 
origin.  From  their  numbers  and  situation  we* 
are  led  to  conjecture,  that  the  sea  reached  the 
places  where  they  are  found;  and  from  their 
varieties  we  learn  how  little  we  know  of  all 
the  sea  contains  at  present ;  as  the  earth  fur. 
nishes  many  kinds  which  our  most  exact  and 
industrious  shell-collectors  have  not  been  able 
to  fish  up  from  the  deep.  It  is  most  probable 
that  thousands  of  different  forms  still  remain 
at  the  bottom  unknown ;  so  that  we  may  justly 
say  with  the  philosopher,  Ea  qua  scinms  nmi 
pars  minima  eorum  qtia  ignoramus. 

It  is  well,  however,  for  mankind,  that  the 
defect  of  our  knowledge  on  this  subject  is,  of 
all  parts  of  learning,  that  which  may  be  moat 
easily  dispensed  with.  An  increase  in  the 
number  of  shells  would  throw  but  very  few 
lights  upon  the  history  of  the  animals  that  in- 
habit them.^     For  such  information  we   are 


1  Uses  and  Falus  nf  Sft«Zb.— The  greaCbr  ptrt  of  the 
lime  used  in  America  for  agricaltural  and  architectural 
purposes,  is  made  of  calcined  shells:  the  public  streets 
of  ChrisUanstadi  and  Santa  Crux  are  paved  with  the 
StromUiis  Gigas;  and  the  tovm  of  Conchylion  Is  entirely 
built  of  marine  shells.  The  blue  and  white  belts  of  the 
Indians  of  North  America,  as  sjrmbols  of  peace  and 
amity,  In  opposition  to  the  ivar  hatchet,  and  by 
which  the  fate  of  nations  is  often  decided,  are  made  of 
the  Venus  Mercenaria;  and  tbe  goriret  of  the  chieftain's 
war-dress  is  formed  of  the  Mytilus  Margariti ferns.  The 
military  horn  of  many  African  tribes  is  the  Murex  Tri. 
tonis ;  the  rare  variety  of  which,  with  the  volutions  re- 
versed, is  held  sacred,  and  only  used  by  the  high  priests. 
The  highest  order  ^  dignity  among  the  Friendly  Islands, 
is  the  permission  to  wear  the  Cypnea  Aurantlum,  or 
orange  cowry.  And  Lister  relates  that  the  inljabitants  of 
the  province  of  Nicaragtui  fasten  the  Ostrea  Vlrgialra 
to  a  handle  of  wood,  and  use  it  as  a  spade  to  dig  up  the 
ground.  As  matter  of  traffic,  they  bear  a  nominal  ▼»- 
lue  and  appreciation  proportionate  to  their  supposed  scar, 
city  or  beauty.  Rumphius  Is  said  to  have  given  nearly 
a  thousand  pounds  for  one  of  the  first  discovered  speci- 
mens of  the  Venus  Dione.  The  Conus  Cedo  nuUi,  ao 
very  rarely  ofiered  for  sale,  is  valued  at  three  hundred 
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obliged  to  those  men  who  contemplated  some- 
thing more  than  the  outside  of  the  objects  be- 
fore  them.  To  Reaumur  we  are  obliged  for 
examining  the  manners  of  some  with  accura- 
cy; but  to  Swammerdam  for  more.  In  fact, 
this  Dutchman  has  lent  an  attention  to  those 
animals  that  almost  exceeds  credibility;  he 
has  excelled  even  the  insects  he  dissected,  in 
patience,  industry,  and  perseverance.  It  was 
in  vain  that  this  poor  man's  father  dissuaded 
him  from  what  the  world  considered  as  a  bar- 
ren pursuit :  it  was  in  vain  that  an  habitual 
disorder,  brought  on  by  his  application,  inter- 
rupted his  efforts ;  it  was  in  vain  that  mankind 
treated  him  with  ridicule  while  living,  as  they 
suffered  his  works  to  remain  long  unprinted 
and  neglected  when  dead:  still  the  Dutch 
philosopher  went  on,  peeping  into  unwhole- 
some ditches,  wading  through  fens,  dissecting 
spiders,  and  enumerating  the  blood-vessels  of 
^  snail :  like  the  bee,  whose  heart  he  could 
not  only  distinguish,  but  dissect,  he  seemed 
instinctively  impelled  by  his  ruling  passion, 
although  he  found  nothing  but  ingratitude 
from  man,  and  though  his  industry  was  appa- 
rently becoming  fatal  to  himself.  From  him 
I  will  take  some  of  the  leading  features  in  the 
history  of  those  animals  which  breed  in  shells ; 
previously  taking  my  division  from  Aristotle, 
who,  as  was  said  above,  divides  them  into 
three  classes :  the  Turbinated,  or  those  of  the 
Snail-kind  ;  the  Bivalved,  or  those  of  the 
Oyster-kind;  and  the  Multivalved,  or  those 
of  the  Acorn-shell  kind.  Of  each  I  will  treat 
in  distinct  chapters. 


CHAP.  V. 

OF  TURBINATED  SHELL-FISH,  OR  THE  SNAIL 

KIND. 

To  conceive  the  manner  in  which  those  ani- 
mals subsist  that  are  hid  from  us  at  the  hot- 

guineas.  The  Turbo  Sealaris.  if  large  and  perfect,  is 
worth  a  hundred  guineas;  the  Cypnea  Aurantium,  with- 
out a  hole  beaten  through  it,  is  worth  fifty ;  and  it  has 
been  calculated,  that  a  complete  collection  of  the  British 
Conchology  is  worth  Its  weight  in  pure  silver.  In  an 
economical  and  political  view,  they  are  of  no  inconsi- 
derable import.  Pearls,  the  diseased  eicrescences  of 
mussels  and  oysters,  form  a  portion  of  the  revenues  of 
these  and  some  other  liingdoms;  and  constitute,  with 
jewels,  the  rich  and  costly  ornaments  by  which  the  high 
and  wealthy  ranks  of  polished  society  are  distinguished. 
The  Cvprsea  Moneta,  or  money  cowry,  forms  the  current 
coin  of  many  nations  of  India  and  Africa;  and  this  co- 
vering or  coat  of  an  inconsiderable  worm,  stands  at  this 
day  as  the  medium  of  barter  for  the  liberty  of  man;  a 
certain  weight  of  them  being  given  in  exchange  for  a 
slave.  The  scholar  needs  not  the  reminiscence,  that  the 
suflrages  of  the  ancient  Athenians  were  delivered  in, 
marked  upon  a  shell;  the  record  of  which  is  still  com- 


tom  of  the  deep,  we  must  again  have  recourse 
to  one  of  a  similar  nature  and  formation  that 
we  know.  The  history  of  the  garden-snaiP 
has  been  more  copiously  considered  than  that 

memorattd  in  the  derivation  of  our  terms,  testament  and 
attestation. 

'  Garden  SnaiU — The  most  common  in  this  country 
of  herbivorous  Trachelipods,  is  the  Garden-snail;  but 
the  species  whose  history  has  been  most  copiously  rela- 
ted, is  that  called  in  France  the  Eecargot,  which,  though 
stated  to  have  been  originally  imported  into  this  coun- 
try, now  abounds  in  some  parts  of  Surrey,  and  other 
southern  countries.  On  the  continent,  especially  in 
France,  this  large  snail,  which  is  more  than  double  the 
size  of  our  garden  one,  is  used  as  an  article  of  food,  and 
though  said  not  to  be  easy  of  digestion,  is  very  palatable. 
They  are  thought  to  be  in  best  season  in  the  winter, 
when  they  are  invested  with  their  temporary  calcareous 
covering,  which  falls  offio  the  spring. 

Early  in  the  spring,  snails  lay,  at  diflbrent  times,  a 
great  number  of  white  eggs,  varybig  at  each  laying  from 
twenty-five  to  eighty,  as  large  as  little  peas,  enveloped 
in  a  membraneous  shell,  which  cracks  when  dried.  They 
lay  these  eggs  in  shady  aud  moist  places,  in  hollows 
which  they  excavate  with  their  foot,  aud  afterwards, 
cover  with  the  same  organ.  These  eggs  are  hatched 
sooner  or  later,  according  to  the  temperature,  producing 
little  snails,  exactly  resembling  their  parent,  but  so  de- 
licate that  a  sun-strolie  destroys  them,  aud  animals  feed 
upon  them ;  so  that  few,  comparatively  speaking,  reach 
the  end  of  the  first  year,  when  they  are  sufficiently  de- 
fended by  the  hardness  of  their  shell. 

The  animal,  at  first,  lives  solely  on  the  pellicle  of  the 
egg  from  which  it  was  produced.  This  pellicle,  con- 
sisting of  carbonate  of  lime,  united  to  animal  substance, 
is  necessary  to  produce  the  calcareous  secretion  of  the 
mantle,  aud  to  consolidate  the  shell,  as  yet  too  soft  for 
exposure.  When  this  envelope  is  eaten,  the  little  snail 
finds  its  nutriment,  more  or  len,  in  tlie  vegetable  soil 
around  it,  and  from  which  it  continues  to  derive  materials 
for  the  growth  and  consolidation  of  the  shelL  It  remains 
thus  concealed  for  more  than  a  month,  when  it  first  issues 
forth  into  the  world,  and  attacks  the  vegetable  produc- 
tions around,  returning  often  to  an  earthly  aliment,  pro. 
baUy  still  necessary,  uur  the  due  growth  and  hardening 
of  its  portable  house. 

These  snails  cease  feeding  when  the  first  chills  of 
autumn  are  felt  ;  and  associating,  in  considerable  num- 
bers, on  hillocks,  the  banks  of  ditches,  or  in  thickets  and 
hedges,  set  about  their  preparations  for  their  winter  re- 
treat. They  first  expel  the  contents  of  their  intestines, 
and  then  concealing  themselves  under  moss,  grass,  or 
dead  leaves,  each  forms,  by  means  of  its  foot,  and  the 
viscid  mucus  which  it  secretes,  a  cavity  large  enough  to 
contain  its  shell.  The  mode  In  which  it  etiects  this  is  re- 
markable: collecting  a  considerable  quantity  of  the  mucus 
on  the  sole  of  its  foot,  a  portion  of  earth  and  dead  leaves 
adheres  to  it,  which  it  shakes  ofif  on  one  side  ;  a  second 
portion  is  again  thus  selected  and  deposited,  and  so  on 
till  it  has  reared  around  itself  a  kind  of  wail  of  sufficient 
height  to  form  a  cavity  that  will  contain  its  shell  ;  by 
turning  itself  round  it  presses  against  the  sides  and 
renders  them  smooth  and  firm.  The  dome,  or  covering, 
is  formed  in  the  same  way:  earth  is  collected  on  the  foot, 
which  then  is  turned  upwards,  and  throws  It  oiT  by  exud- 
ing fresh  mucus  ;  and  this  is  repeated  till  a  perfect  roof 
is  formed.  Having  now  completed  its  winter-house,  it 
draws  in  its  foot,  covering  it  with  the  mantle,  and  opens 
its  spiracle  to  draw  in  the  air.  On  closing  this,  it  forms 
with  its  slime  a  fine  membrane,  interposed  between  the 
mantle  and  extraneous  substances.  Soon  afterward:), 
the  mantle  secretes  a  large  portion  of  very  white  fluid 
over  its  whole  surface,  whicli  instantly  sets  uniformly, 
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of  the  elephant;  and  its  anatomy  is  as  well, 
if  not  better,  known:  however,  not  to  give 
any  one  object  more  room  in  the  general 
picture  of  nature  than  it  is  entitled  to,  it  will 
be  sufficient  to  observe  that  the  snail  is  sur- 
prisingly fitted  for  the  life  it  is  formed  to  lead. 
It  is  furnished  widi  the  organs  of  life  in  a 
manner  almost  as  complete  as  the  largest  ani- 
mal :  with  a  tongue,  brain,  saliva!  ducts, 
glands,  nerves,  stomach,  and  intestines ;  liver, 
heart,  and  blood-vessels :  besides  this,  it  has 
a  purple  bag  that  furnishes  a  red  matter  to 
different  parts  of  the  body,  together  with 
strong  muscles  that  hold  it  to  the  shell,  and 
which  are  liardened,  like  tendons,  at  their 
insertion. 

But  these  it  possesses  in  common  with 
other  animals.  We  must  now  see  what  it 
has  peculiar  to  itself.     The  first  striking  pe- 

and  forms  a  kind  of  solid  operculum  about  half  a  line  in 
thickness,  which  accurately  closes  the  mouth.  When 
this  is  become  hard,  the  animal  separates  the  mantle 
from  it.  After  a  time,  expelling  a  portion  of  the  air  it 
had  inspired,  and  thus  being  reduced  in  bulk,  it  retreats 
a  little  further  into  the  shell,  and  forms  another  leaf  of 
mucus,  and  continues  repeating  this  operation  till  there 
tre  sometimes  five  or  six  of  these  leaves  forming  cells 
filled  with  air  between  it  and  the  q>erculum. 

The  mode  in  which  these  animals  escape  from  their 
winter  confinement  is  singular.  The  air  they  had  ex- 
pired on  retiring  into  their  shell  further  and  fuither 
remains  between  the  different  partitions  of  mucous  mem. 
brane  aboTe  mentioned,  which  forms  so  many  cells 
hermetically  sealed:  this  they  again  inspire,  and  thus 
acquiring  fi*esh  vigour,  each  separate  partition,  as  they 
proceed,  is  broken  by  the  pressure  of  the  foot,  projected 
in  part  through  the  mantle  ;  when  arrived  at  the  oper- 
culum, they  burst  it  by  a  strong  effort,  and  finally  de- 
taching it,  then  emerge,  begin  to  walk,  and  to  break  their 
long  fast 

lo  all  these  proceedings,  the  superintending  care  and 
wise  proTisioos  of  a  Father  Being  are  evident.  This 
creature  can  neither  foresee  the  degree  of  cold  to  which 
it  may  be  exposed  in  its  state  of  hybernation,  nor  know 
by  what  means  it  may  secure  itself  from  the  &tal  effects 
it  would  produce  upon  it,  if  not  provided  against.  But 
at  a  destined  period, — at  the  bidding  of  some  secret 
power,  it  sets  about  erecting  its  winter  dwelling,  and 
employing  its  foot  both  as  a  shovel  to  make  its  mortar, 
as  a  hod  to  transport  it,  and  a  trowel  to  spread  it  duly 
and  evenly,  at  length  finishes  and  covers  in  its  snug  and 
u-arm  retreat  ;  and  then,  still  furtlier  to  secure  itself  from 
the  action  of  the  atmosphere,  with  the  slimy  secretion 
with  which  its  Maker  has  gifted  it,  fixes  partition  after 
partition,  and  fills  each  cell  formed  by  it,  with  air,  till 
it  has  retreated  as  far  as  it  can  from  every  closed  orifice 
of  its  shell — and  thus  barricades  itself  against  a  frozen 
death.  Again,  In  the  spring,  when  the  word  is  spoken 
-^Atoake  I — it  begins  immediately  to  act  with  energy, 
it  re-inspires  the  air  stored  in  its  cells,  bursts  all  its 
cerements,  returns  to  its  summer-haunts,  and  again  lays 
waste  our  gardens. 

It  is  worthy  of  remark,  that  the  terrestrial  animals  of 
this  tribe  all  delight  in  shady  and  moist  places,  and  that 
during  hot  and  dry  weather,  they  seldom  make  their  ap- 
pearance ; — but  no  sooner  comes  a  shower  than  they  are 
all  in  motion.  It  is  probable  that  tlieir  power  of  motion 
is  impeded  by  a  dry  soil,  and  that  the  grains  of  earth 
and  small  stones,  when  quite  dry,  adhere  to  their  slimy 
fpet  —  Ahridged  fr&nt  Kirby^t  Bndgcteaitr  TreaJU§9* 


culiarity  is,  that  the  animal  has  got  its  eyes  on 
the  points  of  its  largest  horns.  When  the 
snail  is  in  motion,  tour  horns  are  distinctly 
seen  :  but  the  two  uppermost,  and  longest, 
deserve  pecidiar  consideration,  both  on  ac- 
count of  the  various  motions  with  which  they 
are  endued,  as  well  as  their  having  their  eyes 
fixed  at  the  extreme  ends  of  them.  These 
appear  like  two  blackish  points  at  their  ends. 
When  considered  as  taken  out  of  the  body, 
they  are  of  a  bulbous  or  turnip-like  figure ; 
they  have  but  one  coat;  and  the  three 
humours  which  are  common  in  the  eyes  of 
other  animals,  namely,  the  vitreous,  the  aque- 
ous, and  the  crystalline,  are,  in  these,  very 
indistinctly  seen.  The  eyes  the  animal  can 
direct  to  different  objects  at  pleasure,  by  a 
regular  motion  out  of  the  body ;  and  some- 
times it  hides  ihem  by  a  very  swift  contrac 
tion  into  the  belly,  under  the  small  boms  is 
the  animal's  mouth  ;  and  though  it  may  ap- 
pear too  soft  a  substance  to  be  furnished  witfi 
teeth,  yet  it  has  not  less  than  eight  of  them, 
with  which  it  devours  leaves,  and  other  sub- 
stances, seemingly  harder  than  itself;  and 
wifh  which  it  sometimes  bites  off  pieces  of  its 
own  shell. 

But  what  is  most  surprising  in  the  forma- 
tion of  this  animal  are  the  parts  that  serve  for 
generation.  Every  snail  is  at  once  male  and 
female ;  and  while  it  impregnates  another,  is 
itself  impregnated  in  turn.  The  vessels  sup- 
plying the  fluid  for  this  purpose,  are  placed 
chiefly  in  the  fore  part  of  the  neck,  and  extend 
themselves  over  the  body ;  but  the  male  and 
female  organs  of  generation  are  always  found 
united,  and  growing  together.  There  is  a 
large  opening  on  the  rigot  side  of  the  neck, 
which  serves  for  very  different  purposes.  As 
a  vent,  it  gives  a  passage  to  the  excrements; 
as  a  mouth,  it  serves  for  an  opening  for  res- 
piration ;  and  also  as  an  organ  of  generation , 
it  dilates  when  the  desire  of  propagation  be- 
gins. Within  this  each  animal  has  those 
parts,  or  something  similar  thereto,  which 
continue  the  kind. 

For  some  days  before  coition,  the  snails  ga- 
ther together,  and  lie  quite  near  to  each  other, 
eating  very  little  in  the  meantime ;  but  they 
settle  their  bodies  in  such  a  posture,  that  the 
neck  and  head  are  placed  upright  In  the 
meantime,  tiie  apertures  on  the  side  of  the 
neck  being  greatly  dilated,  two  organs,  resem. 
bling  intestines,  are  seen  issuing  from  them, 
which  some  have  thought  to  be  the  instru- 
ments of  generation.  Beside  the  protrusion 
of  these,  each  animal  is  possessed  of  another 
peculiarity ;  for,  from  the  same  aperture,  they 
launch  forth  a  kind  of  dart  at  each  other, 
which  is  pretty  hard,  barbed,  and  ending  in  a 
very  sharp  point.  This  is  performed  when 
the  apertures  approach  each  other;  and  then 
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the  one  is  seen  to  shoot  its  weapon ,  which  is 
received  by  the  other,  though  it  sometimes 
falls  to  the  ground;  some  minutes  after,  the 
snail  which  received  the  weapon,  darts  one  of 
its  own  at  its  antagonist,  which  is  received  in 
like  manner.  They  then  softly  approach  still 
nearer,  and  apply  their  bodies  one  to  the 
other,  as  closely  as  the  palms  and  fingers  of 
hands  when  grasped  together.  At  that  time 
the  horns  are  seen  variously  moving  in  all  di- 
rections ;  and  this  sometimes  for  three  days  to- 
gether. The  coupling  of  these  animals  is  ge- 
nerally thrice  repeated,  at  intervals  of  fifteen 
days  each ;  and,  at  every  time,  a  new  dart  is 
mutually  emitted. 

At  the  expiration  of  eighteen  days,  the 
snails  produce  their  eggs,  at  the  opening  of 
the  neck,  and  hide  them  in  the  earth  with  the 
greatest  solicitude  and  industry.  These  eggs 
are  in  great  numbers,  round,  white,  and  co- 
vered with  a  soft  shell :  they  are  also  stuck  to 
each  other  by  an  imperceptible  slime,  like  a 
bunch  of  grapes,  of  about  the  size  of  a  small 
pea. 

When  the  animal  leaves  the  egg,  it  is  seen 
with  a  very  small  shell  on  its  back,  which  has 
but  one  convolution;  but  in  proportion  as  it 
grows,  the  shell  increases  in  the  number  of  its 
circles.  The  shell  always  receives  its  addi- 
tions at  the  mouth,  the  first  centre  still  re- 
maining; the  animal  sending  forth  from  its 
body  that  slime  which  hardens  into  a  stony 
substance,  and  still  is  fashioned  into  similar 
volutions.  The  garden-snail  seldom  exceeds 
four  rounds  and  a  half;  but  some  of  the  sea- 
snails  arrive  even  at  ten. 

The  snail,  thus  fitted  with  its  box,  which  is 
light  and  firm,  finds  itself  defended,  in  a  very 
ample  manner,  from  all  external  injury. 
Whenever  it  is  invaded,  it  is  but  retiring  into 
this  fortress,  and  waiting  patiently  till  the 
danger  is  over.  Nor  is  it  possessed  only  of  a 
power  of  retreating  into  its  shell,  but  of  mend- 
ing it  when  broken.  Sometimes  these  ani- 
mals are  crushed  seemingly  to  pieces,  and,  to 
all  appearance,  utterly  destroyed;  yet  still 
they  set  themselves  to  work,  and,  in  a  few 
days,  mend  all  their  numerous  breaches.  The 
same  substance  by  which  the  shell  is  original- 
ly made  goes  to  tlie  re-establishment  of  the 
ruined  habitation.  But  all  the  j tinctures  are 
very  easily  seen,  for  they  have  a  fresher  col- 
our than  the  rest ;  and  the  whole  shell,  in  some 
measure,  resembles  an  old  coat  patched  with 
new  pieces.  They  are  sometimes  seen  with 
eight  or  ten  of  these  patches  ;  so  that  the  da- 
mage must  have  been  apparently  irreparable. 
Still,  however,  though  the  animal  is  possessed 
of  the  power  of  mending  its  shell,  it  cannot, 
when  come  to  its  full  growth,  make  a  new 
one.  Swammerdam  tried  the  experiment;  he 
stripped  a  snail  of  its  shell,  without  hurting 
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any  of  the  blood-vessels,  retaining  that  part  of 
the  shell  where  the  muscles  were  inserted; 
but  it  died  in  three  days  after  it  was  stripped 
of  its  covering :  not,  however,  without  making 
efforts  to  build  up  a  new  shell ;  for,  before  its 
death  it  pressed  out  a  certain  membrane  round 
the  whole  surface  of  its  body.  This  mem- 
brane was  entirely  of  the  shelly  nature,  and 
was  intended,  by  the  animal,  as  a  supply  to- 
wards a  new  one. 

As  the  snail  is  furnished  with  all  the  or- 
gans of  life  and  sensation,  it  is  not  wonderful 
to  see  it  very  voracious.  It  chiefly  subsists 
upon  leaves  of  plants  and  trees ;  but  is  very 
delicate  in  its  choice.  When  the  animal 
moves  to  seek  its  food,  it  goes  forward  by 
means  of  that  broad  muscular  skin  which 
sometimes  is  seen  projecting  round  the  mouth 
of  the  shell ;  this  is  expanded  before,  and  then 
contracted  with  a  kind  of  undulating  motion, 
like  a  man  attempting  to  move  himself  for- 
ward by  one  arm  while  lying  on  his  belly. 
But  the  snail  has  another  advantage,  by  which 
it  not  only  smooths  and  planes  its  way,  but  also 
can  ascend  in  the  most  perpendicular  direc- 
tion. This  is  by  that  slimy  substance  with 
which  it  is  so  copiously  furnished,  and  which 
it  emits  wherever  it  moves.  Upon  this  slime, 
as  upon  a  kind  of  carpet,  it  proceeds  slowly 
along,  without  any  danger  of  wounding  its 
tender  body  against  the  asperities  of  the  pave- 
ment; by  means  of  this  it  moves  upwards  to  its 
food  upon  the  trees ;  and  by  this  descends 
without  danger  of  falling,  and  breaking  its 
shell  by  the  shock. 

The  appetite  of  these  animals  is  very  great ; 
and  the  damage  gardeners  in  particular  sus- 
tain from  them,  makes  them  employ  every 
method  for  their  destruction.  Salt  will  destroy 
them,  as  well  as  soot ;  but  a  tortoise  in  a  garden 
is  said  to  banish  them  much  more  effectually. 

At  the  approach  of  winter,  the  snail  buries 
itself  in  the  earth  ;  or  retires  to  some  hole,  to 
continue  in  a  torpid  state,  during  the  severity 
of  the  season.  It  is  sometimes  seen  alone,  but 
more  frequently  in  company  in  its  retreat ;  se- 
veral being  usually  found  together,  apparently 
deprived  of  life  and  sensation.  For  the  pur- 
poses  of  continuing  in  greater  warmth  and  se. 
curity,  the  snail  forms  a  cover  or  lid  to  the 
mouth  of  its  shell  with  its  slime,  which  stops 
it  up  entirely,  and  thus  protects  it  from  every 
external  danger.  The  matter  of  which  the 
cover  is  composed,  is  whitish,  somewhat  like 
plaster,  pretty  hard  and  solid,  yet,  at  the  same 
time,  porous  and  thin,  to  admit  air,  which  the 
animal  cannot  live  without  When  the  covei 
is  formed  too  thick,  the  snail  then  breaks  a 
little  hole  in  it,  which  corrects  the  defect  of 
that  closeness,  which  proceeded  from  too  mucL 
caution.  In  this  manner,  sheltered  in  its  hole 
from  the  weather,  defended  in  its  shell  by  a 
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cover,  it  sleeps  daring  the  winter;  and,  for 
six  or  seven  months,  continaes  without  food  or 
motion,  until  the  genial  call  of  spring  breaks 
its  slumber,  and  excites  its  activity. 

The  stiail,  having  slept  for  so  long  a  season, 
wakes  one  of  the  first  fine  days  of  April, 
breaks  open  its  cell,  and  sallies  forth  to  seek 
for  nourishment  It  is  not  surprising  that  so 
long  a  fast  should  have  thinned  it,  and  ren. 
dered  it  very  voracious.  At  first,  therefore, 
it  is  not  very  difficult  in  the  choice  of  its  food ; 
almost  any  vegetable  that  is  green  seems  wel- 
come ;  but  the  succulent  plants  of  the  garden 
are  chiefly  grateful ;  and  the  various  kinds  of 
pulse  are,  at  some  seasons,  almost  wholly  des- 
troyed by  their  numbers.  So  great  is  the 
multiplication  of  snails  in  some  years,  that 
gardeners  imagine  they  burst  from  the  earth. 
A  wet  season  is  generally  fayourable  to  their 
production  ;  for  this  animal  cannot  bear  very 
dry  seasons,  or  dry  places,  as  they  cause  too 
great  a  consumption  of  its  slime,  without 
plenty  of  which  it  cannot  subsist  in  hesdth  and 
vigour. 

Such  are  the  most  striking  particulars  in 
the  history  of  this  animal ;  and  this  may  serve 
as  a  general  picture,  to  which  the  manners 
and  habitudes  of  the  other  tribes  of  this  cUss 
may  be  compared  and  referred.  These  are, 
the  sea-snail,  of  which  naturalists  have,  from 
the  apparent  difference  of  their  shells,  men- 
tioned fifteen  kinds; *  the  fresh-water-snail, of 
which  there  are  eight  kinds;  and  the  land- 
snail,  of  which  there  are  five.  These  all  bear 
a  strong  resemblance  to  the  garden-snail,  in 
the  formation  of  their  shell,  in  their  herma- 
phrodite natures,  in  the  slimy  substance  with 
which  they  are  covered,  in  the  formation  of 
their  intestines,  and  the  disposition  of  the  hole 
on  the  right  side  of  the  neck,  which  serves  at 
once  for  the  discharge  of  the  fsBces,  for  the 
lodging  the  instruments  of  generation,  and  for 
respiration,  when  the  animal  is  under  a  ne- 
cessity of  taking  in  a  new  supply. 

But,  in  nature,  no  two  kinds  of  animals, 
however  like  each  other  in  figure  or  conforma- 
tion,  are  of  manners  entirely  the  same.  Though 
the  common  garden-snail  bears  a  very  strong 
resemblance  to  that  of  fresh-water,  and  that 
of  the  sea,  yet  there  are  difiierences  to  be 
found,  and  those  very  oonsiderable  ones. 

If  we  compare  them  with  the  fresh.water 
snail,  though  we  shall  find  a  general  resem- 
blance,  yet  there  are  one  or  two  remarkable 
distinctions :  and,  first,  the  fresh-water  snail, 
and,  as  I  should  suppose,  all  snails  that  live 
in  water,  are  peculiarly  furnished  with  a  con- 
trivance by  Nature,  for  rising  to  (he  surface, 
or  sinking  to  the  bottom.  The  manner  in 
which  this  is  performed,  is  by  opening  and 
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Glutting  the  orifice  on  the  right  side  of  the 
neck,  which  is  furnished  with  muscles  for 
that  purpose.  The  snail  sometimes  gathers 
this  aperture  into  an  oblong  tube,  and  stretches 
or  protends  it  above  the  surface  of  the  wa- 
ter, in  order  to  draw  in  or  expel  the  air,  as  it 
finds  occasion.  This  may  not  only  be  seen, 
but  heard  also  by  the  noise  which  the  snail 
makes  in  moving  the  water.  By  dilating  this 
it  rises ;  by  6ompre8sing  it  the  animal  sinks 
to  the  bottom.  This  is  efiected  somewhat  in 
the  manner  in  whidi  little  images  of  glass  are 
made  to  rise  or  sink  in  the  water,  by  pressing 
the  air  contained  at  the  mouth  of  the  tubes,  so 
that  it  shall  drive  the  water  into  their  hollow 
bodies,  which,  before,  were  filled  only  with 
air,  and  thus  make  them  heavier  than  the  ele- 
ment in  which  they  swim.  In  this  manner 
does  the  fresh  water  snail  dive  or  swim,  by 
properly  managing  the  air  ccmtained  in  its 
body. 

But  what  renders  these  animals  far  more 
worthy  of  notice  is,  that  they  are  viviparous, 
and  bring  forth  their  young  not  only  alive,  but 
with  their  shells  upon  their  backs.  This 
seems  surprising ;  yet  it  is  inoontestably  true : 
the  young  come  to  some  degree  of  perfection 
in  the  womb  of  the  parent ;  there  they  receive 
their  stony  coat ;  and  from  thence  are  exclu* 
ded,  with  a  complete  apparatus  for  subeb- 
tence. 

*'  On  the  twelfth  of  March,"  says  Swam, 
merdam,  "  I  began  my  observations  upon  this 
snail,  and  collected  a  great  number  of  the 
kind,  which  I  put  into  a  large  basin  filled 
with  rain-water,  and  fed,  for  a  long  time,  with 
potter's  earth,  dissolved  in  the  water  abont 
them.     On  the  thirteenth  of  the  same  month 
I  opened  one  of  these  snails,  when  I  found 
nine  living  snails  in  its  womb :  the  largest  of 
these  were  placed  foremost,  as  the  first  candi* 
dates  for  exclusion.     I  put  them  into  fresh- 
water, and  they  lived  till  the  eighteenth  of  the 
same   month,  moving   and   swimming,   like 
snails  full  grown  :  nay,  their  manner  of  s-wim 
ming  was  much  more  beautiful"     Thus,  at 
whatever  time  of  the  year  these   snails    are 
opened  they  are  found  pregnant  with  eggs,  or 
with  living  snails ;  or  with  both  together. 

This  striking  difierenoe  between  the  fresh- 
water and  the  garden  snail,  obtains  also  in 
some  of  the  sea  Kind :  among  which  there  are 
some  that  are  found  viviparous,  while  others 
lay  eggs  in  the  usual  manner.  Of  this  kind 
are  one  or  two  of  the  Buccinums;  within 
which  living  young  have  been  frequently  found 
upon  their  dissection.  In  general,  however, 
the  rest  of  this  numerous  class  bring  forth 
eggs;  from  whence  the  animal  bursts  at  a 
proper  state  of  maturity,  completely  e(|uipped 
with  a  house,  which  &e  moistness  of  the  ele« 
ment  where  it  resides  does  not  prevent  the  in- 
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habitant  from  enlarging.  How  tbe  soft  aliiae 
of  the  snail  hardens,  at  the  bottom  of  the  aea, 
into  the  stony  substance  of  a  shell,  is  not  easy 
CO  conceive.  This  slime  roust  at  least  be  poe- 
sessed  of  very  powerful  petrifying  powera 

All  animals  of  the  snail  kind,  as  was  ob- 
served before,  are  hermaphrodites ;  each  con. 
taining  the  instruments  of  generation  double. 
But  some  of  the  sea  kinds  copulate  in  a  differ- 
ent manner  from  those  of  the  garden.  The 
one  impregnates  the  other ;  but,  from  tbe  po. 
sition  of  the  parts^  is  incapable  of  being  im- 
pregnated by  the  same  in  turn.  For  this  rea- 
son it  is  necessary  for  a  third  to  be  admitted 
as  a  partner  in  this  operation :  so  that,  while 
one  impregnates  that  before  it,  another  does 
the  same  office  by  this;  which  is  itself  im- 
pregnated by  a  fourth.  In  this  manner,  Mr 
Adauson  has  seen  vast  numbers  of  sea-snails 
united  together  in  a  chain  impregnating  each 
other.  The  Bulin  and  the  Coret  perform  the 
offices  of  male  and  female  at  the  same  time. 
The  orifices  in  these  are  two,  both  separated 
Irom  each  other:  the  opening  by  which  the 
animal  performs  the  office  of  the  male  being 
at  tbe  origin  of  the  horns  ;  that  by  which  it  is 
passive,  as  the  female,  being  farther  down 
upon  the  neck.  It  may  also  be  observed^  as 
a  general  rule,  that  all  animals  that  have  this 
orifice,  or  verge,  as  some  call  it,  on  the  right 
side,  have  their  shells  turned  from  the  right 
to  the  left ;  on  the  contrary,  those  which  have 
it  on  the  left  side^  have  their  shells  turned  from 
left  to  right,  in  a  contrary  direction  to  the 
former. 

But  this  is  not  the  only  difiference  between 
land  and  sea-snails.  Many  of  the  latter  en- 
tirely want  horns;  and  none  of  them  have 
above  twa  Indeed,  if  the  horns  of  snails  be 
furnished  with  eyes,  and  if,  as  some  are  will- 
ing to  think,  the  length  of  the  horn,  like  the 
tube  of  a  telescope,  assists  vision,  these  ani- 
mals that  chiefly  reside  in  the  gloomy  bottom 
of  the  deep,  can  have  no  great  oocasion  for 
them.  Eyes  would  be  unnecessary  to  crea- 
tures whose  food  is  usually  concealed  in  the 
darkest  places;  and  who,  possessed  of  very 
little  motion,  are  obliged  to  grope  for  what 
they  subsist  on.  To  such,  I  say,  eyes  would 
rather  be  an  obstruction  than  an  advantage ; 
and,  perhaps,  even  those  that  live  upon  land 
are  without  them. 

Those  that  have  seen  the  shells  of  sea.8nail% 
need  not  be  told  that  tbe  animal  which  produ. 
ces  them  is  larger  than  those  of  the  same  de- 
nomination upon  land.  The  sea  seems  to  have 
the  property  of  enlarging  the  magnitude  of  all 
its  inliabltants ;  and  the  same  proportion  that 
a  trout  bears  to  a  shark,  is  often  seen  to  obtain 
between  a  shell  bred  upon  the  land,  and  one 
bred  in  the  ocean.  Its  convolutions  are  more 
numerous.     The   garden-snail  has  but   &ye 


turns  at  the  most ;  in  the  sea-snail  the  oenvo. 
lutioos  ate  sometimea  seen  amounting  to  ten. 

There  is  a  difference  also  in  tbe  poation  of 
the  mouth  in  the  garden  and  the  water  snail. 
In  the  former,  the  mouth  ia  placed  crosswise, 
as  in  quadrupeds;  furnished  with  jaw-bones, 
lips,  and  teeth.  In  most  of  the  sea-snails,  the 
mouth  la  placed  longitudinally  in  the  bead ; 
and  in  some  obliquely,  or  on  one  side.  Others, 
of  the  Troohus  kuid,  have  no  mouth  whatso- 
ever; but  are  ftimished  with  a  trunk,  very 
long  in  some  kinds,  and  shorter  in  others. 

Snails  of  the  Trochus  kind,  furnished  thus 
with  an  instrument  of  offence,  deserve  our  par- 
ticular attention.  The  trunk  of  the  Trochus 
is  fleshy,  muscular,  supple,  and  hollow.  Its 
extremity  is  bordered  with  a  cartilage,  and 
toothed  like  a  saw.  The  snails  that  are  pro- 
vided with  this  may  be  considered  as  the  pre- 
dacious tribe  among  their  fellows  of  the  bot- 
tom. They  are  among  snails  what  tbe  tiger, 
the  eagle,  or  the  shark,  is  among  beasts,  birds, 
or  fishes.  The  whole  raoe  of  soelled  animals 
avoid  their  approach ;  for  their  habitations, 
however  powerfully  and  strongly  built,  though 
never  so  well  fortified,  yield  to  the  superior 
force  of  these  invaders.  Though  provided 
with  a  thick  clumsy  shell  themselves,  yet  they 
move  with  greater  swiftness  at  the  bottom 
than  most  other  shelUfish,  and  seiae  their  prey 
with  greater  facility.  No  shell  so  large  but 
the^  will  boldly  venture  to  attack ;  and,  with 
their  piercing  auger-like  trunk,  will  quickly 
bore  it  through.  No  efforts  the  other  animal 
makes  can  avail :  it  expands  itself,  and  rises 
to  the  surface  ;  but  the  enemy  rises  with  it : 
it  again  sinks  to  the  bottom,  but  still  its  des^ 
troyer  closely  adheres.  In  this  manner  the 
carnivorous  shell-fish,  as  some  naturalists  call 
it,  sticks  for  several  days,  nay,  weeks,  to  its 
prey,  until,  with  its  trunk,  it  has  sucked  out 
all  the  substance,  or  until  it  drops  off,  when 
the  other  begins  to  putrefy. 

Thus  it  would  seem,  throughout  nature, 
that  no  animal  is  so  well  defended  but  that 
others  are  found  capable  of  breaking  in  upon 
its  intrenchments.  Tbe  garden-snail  seems 
tolerably  well  guarded;  but  the  wall  of  its 
shell  is  paper  itself,  in  comparison  with  that 
which  fortifies  some  of  the  sea-snail  kind. 
Beside  this  thick  shell,  many  of  them  are  also 
furnished  with  a  lid,  which  covers  tbe  mouth 
of  the  shell,  and  which  opens  and  shuts  at  the 
animal  s  pleasure.  When  the  creature  hunts 
for  food,  it  opens  its  box,  gropes  or  swims 
about;  and,  when  satisfied,  drops  its  lid,  and 
sinks  to  the  bottom  :  there  it  might  be  sup- 
posed to  remain  in  perfect  security ;  but  the 
trochus  soon  finds  the  way  to  break  into  the 
thickest  part  of  its  inclosure,  and  quickly  de* 
stroys  it  with  the  most  fatal  industry. 

The  being  liable  to  the  attacks  of  the  trochus 
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teems  to  be  a  calamity  to  which  most  of 
this  tribe  are  subject  Scarce  a  shell  is  met 
with  entire  and  sound  to  the  end  of  its  convo- 
lutions ;  but  particularly  the  thinnest  shells 
are  the  most  subject  to  be  thus  invaded.  As 
their  shells  are  easily  pierced,  the  predatory 
shelLlish,  or  the  sea-worm,  chiefly  seek  them 
for  subsistence  ;  and  of  those  thin  paper-like 
shells,  not  one  in  a  hundred  is  found  that  has 
not  suffered  some  disaster.  As  they  are  lighter 
than  other  shell-fish,  they  swim  with  greater 
ease  ;  and  this  is  the  chief  method  of  avoiding 
their  heavier  thick -shelled  pursuers.  The 
food  of  all  snails  properly  lies  at  the  bottom; 
when,  therefore,  the  nautilus,  or  other  thin- 
shelled  fish,  are  seen  busily  swimming  at  the 
surface,  it  may  be  that,  instead  of  sporting  or 
sunning  themselves,  as  some  are  apt  to  sup. 
pose,  they  are  actually  labouring  to  escape 
their  roost  deadly  pursuers. 

Of  all  sea-snails,  that  which  is  most  fre- 
quently seen  swimming  upon  the  surface,  and 
whose  shell  is  the  thinnest,  and  most  easily 
pierced,  is  the  nautilus.  Whether,  upon  these 
occasions,  it  is  employed  in  escaping  its  nu- 
merous enemies  at  the  bottom,  or  seeking  for 
food  at  the  surface,  I  will  not  venture  to  de- 
cide.  It  seems  most  probable,  that  the  former 
is  the  cause  of  its  frequently  appearing  ;  for, 
upon  opening  the  stomach,  it  is  found  to  con. 
tain  chiefly  that  food  which  it  finds  at  the 
bottom.  This  animal's  industry,  therefore, 
may  be  owing  to  its  fears ;  and  all  those  arts 
of  sailing  which  it  has  taught  mankind,  may 
have  been  originally  the  product  of  neces- 
sity. But  the  nautilus  is  too  famous  not  to 
demand  a  more  ample  description.  Although 
there  be  several  species  of  the  nautilus,  yet 
they  all  may  be  divided  into  two:  the  one 
with  a  white  shell,  as  thin  as  paper,  which  it 
often  is  seen  to  quit,  and  again  to  resume ;  the 
other  with  a  thicker  shell,  sometimes  of  a  beau- 
tiful  mother-of-pearl  colour,  and  that  quits  its 
shell  but  rarely.  This  shell,  outwardly,  re- 
sembles that  of  a  large  snail,  but  is  generally 
six  or  eight  inches  across ;  within  it  is  divided 
into  forty  partitions,  that  communicate  with 
each  other  by  doors,  if  I  may  so  call  them, 
through  which  one  could  not  thrust  a  goose- 
quill  :  almost  the  whole  internal  part  of  the 
shell  is  filled  by  the  animal ;  the  body  of 
which,  like  its  habitation,  is  divided  into  as 
many  parts  as  there  are  chambers  in  its  shell : 
all  the  parts  of  its  body  communicate  with 
each  other,  through  the  doors  or  openings,  by 
a  long  blood-vessel,  which  runs  from  the  head 
to  the  tail .  thus  the  body  of  the  animal,  if 
taken  out  of  the  shell,  may  be  likened  to  a 
number  of  soft  bits  of  flesh,  of  which  there  are 
forty,  threaded  upon  a  string.  Prom  this  ex- 
traordinary conformation,  one  would  not  be 
apt  to  suppose  that  the  nautilus   sometimes 


quitted  its  shell,  and  returned  to  it  again  ;  yet 
nothing,  though  seemingly  more  impossible, 
is  more  certain.  The  manner  by  which  it 
contrives  to  disengage  every  part  of  its  body 
from  so  intricate  a  habitation,  by  which  it 
makes  a  substance,  to  appearance  as  thick  as 
one's  wrist,  pass  through  forty  doors,  each  of 
which  would  scarcely  admit  a  goose-quill,  is 
not  yet  discovered  :  but  the  fact  is  certain ;  for 
the  animal  is  often  found  without  its  shell ; 
and  the  shell  more  frequently  destitute  of  the 
animal.  It  is  most  probable,  that  it  has  a 
power  of  making  the  substance  of  one  section 
of  its  body  remove  up  into  that  which  is  next  ; 
and  thus,  by  multiplied  removals,  it  gets  free.* 
But  this,  though  very  strange,  is  not  Oie 
peculiarity  for  which  the  nautilus  has  been 
the  most  distinguished.  Its  *'  spreading  the 
thin  oar,"  and  '*  catching  the  flying  gale,"  to 
use  the  poet's  description  of  it,  has  chiefly  ex- 
cited human  curiosity.  These  animals,  par- 
ticularly those  of  the  white  light  kind,  are 
chiefly  found  in  the  Mediterranean ;  and 
scarcely  any  who  have  sailed  on  that  sea,  but 
must  often  have  seen  them.  When  the  sea 
is  calm,  they  are  observed  floating  on  the 
surface ;  some  spreading  their  little  sail ; 
some  rowing  with  their  feet,  as  if  for  life  and 
death ;  and  others  still,  floating  upon  their 
mouths,  like  a  ship  with  the  keel  upward. 
If  taken  while  thus  employed,  and  examined, 
the  extraordinary  mechanism  of  their  limbs 
for  sailing  will  appear  more  manifest.  The 
nautilus  is  furnished  with  eight  feet,  which 
issue  near  the  mouth,  and  may  as  properly  be 
called  barbs:  these  are  connected  to  each 
other  by  a  thin  skin,  like  that  between  the 
toes  of  a  duck,  but  much  thinner  and  more 
transparent.  Of  these  eight  feet  thns  con- 
nected, six  are  short,  and  these  are  held  up 
as  sails  to  catch  the  wind  in  sailing  ;  the  two 
others  are  longer,  and  are  kept  in  the  water, 

*  Goldsmith  has  coufoanded  two  shells  very  dillerent 
in  their  chancten.  The  one  is  sn  Argonauta,  and  the 
other  a  Nautilus.  The  paper  argonaut  is  extremely 
thin,  spiral,  involute,  menit>raneou8,  and  unilocular,  or 
consisting  of  a  single  apartment  or  cell.  It  has  a  narruvr 
keel,  bordered  on  each  side  by  a  row  of  contcai  sharp 
tubercles  ;  its  sides  are  nearly  flat,  with  numerous 
angular  waved  ridges ;  its  colour  is  white,  with  the  keel 
often  brown.  The  shell  is  very  thin  and  brittle ;  from 
which  circumstance  it  has  obtained  the  name  of  paper 
nautilus.  This  shell  is  the  nauOhu  of  the  ancienU, 
mentioned  in  the  writings  of  Pliny  and  others.  It  is 
supposed,  that,  in  the  early  ages  of  society,  the  art  of 
navigation  owed  Its  origin  to  the  expert  management  o* 
this  instinctive  sailor. 

Learn  of  the  little  Naatilas  to  sail, 

Spread  tiie  thin  oar,  and  catch  the  driving  gale. — Pvpt, 

It  swims  on  the  surface  of  the  sea,  on  the  back  <if  its 
shell,  which  exactly  resembles  the  hull  of  a  ship  ;  it 
raises  two  feet  like  masts,  and  extends  a  membnne 
between,  which  serves  as  a  sail  ;  the  other  two  feet  ere 
employed  as  oars.  This  fish  is  usually  found  in  the 
Mediterranean. 
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serving  like  paddlea  to  steer  their  coarse  by. 
When  the  weather  is  quite  calm,  and  the 
animal  is  pursued  from  below,  it  is  then  seen 
expanding  only  a  part  of  its  sail,  and  rowing 
with  the  rest :  whenever  it  is  interrupted,  or 
fears  danger  from  above,  it  instantly  furls  the 
sails,  catches  in  all  its  oars,  turns  its  shell 
mouth  downward,  and  instantly  sinks  to  the 
bottom.  Sometimes  also  it  is  seen  pumping 
the  water  from  its  leaking  hulk ;  and,  when 
unfit  for  sailing,  deserts  its  shell  entirely. 
The  forsaken  hulk  is  seen  floating  along,  till 
it  dashes,  by  a  kind  of  shipwreck,  upon  the 
rocks  or  the  shore. 

From  the  above  description,  I  think  we 
may  consider  this  animal  rather  as  attempting 
to  save  itself  from  the  attacks  of  its  destroyers, 
than  as  rowing  in  pursuit  of  food.  Certain 
it  is,  that  no  creature  of  the  deep  has  more 
numerous  or  more  powerful  enemies.  Its 
shell  is  scarcely  ever  found  in  perfect  preser- 
vation;  but  is  generally  seen  to  bear  some 
marks  of  hostile  invasion.  Its  little  arts, 
therefore,  upon  the  surface  of  the  water  may 
have  been  given  it  for  protection  ;  and  it  may 
be  thus  endued  with  comparative  swiftness, 
to  avoid  the  crab,  the  sea-scorpion,  the  trochus, 
and  all  the  slower  predacious  reptiles  that 
lurk  for  it  at  the  bottom  of  the  water. 

From  this  general  view  of  snails,  they  ap- 
pear to  be  a  much  more  active  animated  tribe, 
than  from  their  figure  one  would  at  first  con- 
ceive. They  seem  to  an  inattentive  spectator, 
as  mere  inert  masses  of  soft  flesh,  rather  loaded 
than  covered  with  a  shell,  scarcely  capable 
of  motion,  and  insensible  to  all  the  objects 
around  them.  When  viewed  more  closely, 
they  are  found  to  be  furnished  with  the  organs 
of  life  and  sensation  in  tolerable  perfection; 
they  are  defended  with  armour  that  is  at  once 
both  light  and  strong ;  they  are  as  active  as 
their  necessities  require  ;  and  are  possessed 
of  appetites  more  poignant  than  those  of  ani- 
mals  that  seem  much  more  perfectly  formed. 
In  short,  they  are  a  fruitful  industrious  tribe; 
furnished,  like  all  other  animals,  with  the 
powers  of  escape  and  invasion;  they  have 
their  pursuits  and  their  enmities ;  and,  of  all 
creatures  of  the  deep,  they  have  most  to  fear 
from  each  other. 


CHAP.  VI. 

OF  BIVALVED  SHELL-FIBH,  OR  8HBLL8  OF 
THE  OT6TEB  KIND. 

It  may  seem  whimsical  to  make  a  distinc- 
tion between  the  animal  perfections  of  turbin- 

*  7'A«    Oytier,    the  Mwtel,  and   the  Cockle The 


ated  and  bivalved  shell- fish ;  or  to  grant  a 
degree  of  superiority  to  the  snail  above  the 
oyster.  Yet  this  distinction  strongly  and  ap- 
parently obtains  in  nature ;  and  we  shall  find 


MoUusca  which  inhabit  biralved  shells,  rach  as  the 
Oyster,  the  Mussel,  and  the  Coclile,  are  i^l  acephaUms } 
that  is,  destitute  of  a  head.  The  two  Talves  of  the  shell 
are  united  at  the  back  by  a  hloge-joint,  often  very 
artificially  constructed,  haTiog  teeth  that  lock  into  each 
other;  and  the  mechanism  of  this  articulation  Taries 
much  in  difTerent  species.  The  hinge  is  secured  by  a 
substance  of  great  strength. 

During  the  life  of  the  animal,  the  usual  and  natural 
state  of  its  shell  is  that  of  being  kept  open  for  a  little 
distance,  so  as  to  allow  of  the  ingress  and  egress  of  the 
water  necessary  for  its  nourishment  and  respiration  ;  but, 
as  a  security  against  danger,  it  was  necessary  to  furnish 
the  animal  with  the  means  of  rapidly  closing  the  shell, 
and  retaining  the  valves  in  a  closed  state.  These  ac- 
tions being  only  occasional,  yet  requiring  considerable 
force,  are  effected  by  a  muscular  power,  for  which  pur- 
pose sometimes  one,  sometimes  two,  or  even  a  greater 
number  of  strong  muscles  are  placed  between  the  valves, 
their  fibres  passing  directly  across  from  the  inner  surface 
of  the  one  to  that  of  the  other,  and  firmly  attached  to 
both.  They  are  named,  from  their  office  of  bringing 
the  valves  towards  each  other,  the  adductor  wuuclet. 

The  simple  actions  of  opening  and  closing  the  valves, 
are  capable  of  being  converted  into  a  means  of  retreat- 
ing from  danger,  or  of  removing  to  a  more  commodious 
situation,  in  the  case  of  those  bivalves  which  are  not 
actually  attached  to  rocks  or  other  fixed  bodies.  Dique- 
marc  long  ago  observed,  that  even  the  03rster  has  some 
power  of  locomotion,  by  suddenly  closing  its  shell,  and 
thereby  expelling  the  contained  water  with  a  degree  of 
force,  which,  by  the  reaction  of  the  fluid  in  the  opposite 
direction,  gives  a  sensible  impulse  to  the  heavy  mass. 
He  notices  the  singular  fact,  that  oysters  which  are  at- 
tached to  rocks  occasionally  left  dry  by  the  retreat  of  the 
tide,  always  retain  within  their  shells  a  quantity  of  water 
sufficient  for  respiration,  and  that  they  keep  the  valves 
closed  till  the  return  of  the  tide  ;  whereas,  those  oysters 
which  are  taken  from  greater  depths,  where  the  water 
never  leaves  them,  and  are  afterwards  removed  to  situa- 
tions where  they  are  exposed  to  these  vicissitudes,  of 
which  they  have  had  no  previous  experience,  improvi- 
dently  open  their  shells  after  the  sea  has  left  them  ;  . 
and,  by  allowing  the  water  to  escape,  soon  perish. 

Many  bivalved  moUusca  are  provided  with  an  inatru- 
ment  shaped  like  a  leg  and  foot,  which  they  employ  ex- 
tensively  for  progressive  motion.  In  the  cartfium,  or 
cockle,  this  organ  is  composed  of  a  mass  of  muscular 
fibres,  interwoven  together  in  a  very  complex  manner, 
and  which  may  be  compared  to  the  muscular  structure 
of  the  human  tongue ;  the  effect  in  both  is  the  same, 
namely,  the  conferring  a  power  of  motion  in  all  possible 
ways ;  thus  it  may  be  readily  protruded,  retracted,  or 
inflected  at  every  point.  The  #oifoi»,  or  raxor-shell  fish, 
has  a  foot  of  a  cylindrical  shape,  tapering  at  the  end,  and 
much  more  resembling  in  its  form  a  tongue  than  a  foot. 
In  some  bivalves  the  dilatation  of  the  foot  is  effected  by 
a  curious  hydraulic  mechanism :  the  interior  of  the  organ 
is  formed  of  a  spongy  texture,  capable  of  receiving  a  con- 
siderable quantity  of  water,  which  the  animal  has  the 
power  of  injecting  into  it,  and  of  thus  increasing  its 
dimensions. 

The  foot  of  the  MytUme  eduUOf  or  common  mussel,  can 
be  advanced  to  the  distance  of  two  inches  from  the  shell, 
and  applied  to  any  fixed  body  within  that  range.  By 
attaching  the  point  to  such  body,  and  retracting  the  foot, 
this  animal  drags  its  shell  towards  it,  and  by  repeating 
the  operation  successively  on  other  poinU  of  th«  fixed 
object,  continues  slowly  to  advaitce.  . 
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the  bivalved  tribe  of  animals  in  erery  respect 
inferior  to  those  we  have  been  describing. 
Inferior  in  all  their  sensations;  inferior  in 
their  powers  of  motion ;  bat  particularly  in* 

This  iiMtnunent  i»  of  great  um  to  sacil  shell-ffsh  as 
conceal  themseWtt  in  the  mud  or  sand,  which  its  strae- 
tare  is  then  peculiarly  adapted  iisr  scooping  out.  The 
cockle  continually  employs  its  feet  for  this  purpose ;  ftrst 
elongating  it,  directing  its  point  downwardt,  and  faniiu 
iiating  it  deep  into  the  sand,  and  next,  turning  up  the 
end,  and  forming  it  into  a  hodc,  by  which,  irom  the  resis- 
tance of  the  sand,  It  is  fixed  in  its  position,  and  then  the 
muscles  wUch  usually  retract  it  are  thrown  into  action, 
and  the  whole  shell  is  alteniately  raised  and  depressed, 
mofving  on  the  foot  as  on  a  fulcrum.  The  eflfect  of  these 
exertions  is  to  drag  the  shell  downwards.  When  the 
animal  is  moderately  actfre,  these  moTemeuts  are  repeated 
two  or  three  times  in  a  minute.  The  apparent  pro- 
gress is  at  first  but  small ;  the  shell,  which  was  raised  on 
its  edge  at  the  middle  of  the  strske,  falUnf  back  on  its 
side  at  the  end  of  it ;  but  when  the  shell  is  buried  so  fSu* 
as  to  be  supported  on  its  edge,  It  advances  mere  rapidly, 
sinking  rlstbly  at  every  stroke,  till  nothing  but  the 
extremity  of  the  tube  can  be  perceived  above  the 
sand. 

By  a  process  exactly  the  inverse  ef  this,  that  is,  by 
doubling  up  the  foot,  and  pushing  with  H  downwards 
apinst  the  send  below,  the  shell  may  be  acain  made  to 
rise  by  the  same  kind  of  eflerts  which  before  protruded 
the  foot  By  this  process  of  burrowing,  the  animal  fs 
enabled  quickly  to  retreat  when  danger  pressee,  and  when 
this  is  past,  it  can,  with  equal  ftMility,  emerge  from  its 
hiding-place. 

The  Cardium  caw  alto  advance  at  the  bottom  of  the 
sea  along  the  eurfiMM  of  the  soft  earth,  preasing  back- 
wards with  its  foot,  as  a  boatman  impels  his  boat  onwards 
by  pushing  with  his  pole  against  the  ground  in  a  con- 
trary direction.  It  Is,  likewise,  by  a  similar  expedient, 
that  the  Solen  forces  its  way  through  the  sand,  expand- 
ing the  end  of  its  foot  into  the  form  of  a  club.  The 
TeUhta  is  remarkable  for  the  quickness  end  agility  with 
which  it  can  spring  to  considerable  distances,  by  flnt 
folding  the  foot  into  a  small  compass,  and  then  suddenly 
extending  it,  while  the  shell  is  at  the  same  time  closed 
with  a  loud  snap. 

The  Pusfia,  or  marine  mussel,  when  inhabiting  the 
shores  of  tempestuous  seas,  is  furnished,  in  addition, 
with  a  singular  apparatus  for  withstanding  the  fury  of  the 
surge,  and  securing  itself  from  dangerous  collisions, 
which  might  easily  ^stroy  the  brittle  texture  of  its  shell. 
The  dgect  of  this  apparatus  is  to  prepare  a  great  num- 
ber of  threads,  which  are  fastened  at  various  points  to  the 
adjacent  rocks,  and  then  tightly  drawn  by  the  animal, 
just  as  a  ship  is  moored  in  a  convenient  station,  to  avoid 
the  bufieting  of  the  storm.  The  foot  of  this  bivalve  Is 
cylindrical,  and  has,  connected  with  its  base,  a  round 
tendon,  of  nearly  the  same  length  as  Itself,  the  office  of 
which  is  to  retain  all  the  threads  In  firm  adhesion  with 
it,  and  concentrate  their  power,  on  one  point.  The 
threads  themselves  are  composed  of  a  glutinous  matter, 
prepared  by  a  particular  organ.  They  are  not  spun  by 
being  drawn  out  of  the  body  like  the  threads  of  the  silk- 
worm,  or  of  the  spider,  but  they  are  cast  In  a  mould, 
where  they  harden,  and  acquire  'a  certain  consistence 
before  they  are  employed.  Thfs  mould  is  curiously 
constructed  ;  there  is  a  deep  groove  which  passes  along 
the  foot,  from  the  root  of  the  tendon  to  its  other  extrem- 
ity, and  the  aides  of  this  groove  are  formed  so  as  to  fold 
and  close  over  it,  thereby  converting  it  into  a  canal. 
The  glutinous  secretion,  which  Is  poured  into  this  canal, 
dries  into  a  solid  thread;  and,  when  it  has  acquired 
sufficient  tenacity  the  foot  Is  protruded,  and  the  thread 
it  contains  is  applied  to  the  object  to  which  it  is  to  be 


ferior  in  their  system  of  animal  genera- 
tion. The  snail  tribe,  as  we  saw,  are  her- 
mapbrodite^  but  require  the  assietanoe  of  each 
other  for  fecundation  ;  all  the  bivalve  tribe 
are  hermaphrodite  in  like  manner,  bat  they 
require  no  assistance  from  each  other  towards 
impregnation ;  and  a  single  mussel  or  oyster, 
if  there  were  on  other  m  the  world,  would 
quickly  replenish  the  ooean.  As  the  land- 
snail,  horn  its  being  best  known,  took  the 
lead  in  the  former  clan,  so  the  fresh-wafer 
mussel,  for  the  same  reason,  may  take  the 
lead  in  this.  The  life  and  manners  of  such 
as  belong  to  the  sea  will  be  best  displayed  in 
the  comparison. 

The  mussel,  as  is  well  known,  whether 
belonging  to  fresh  or  salt  water,  consists  of 
two  equal  shells,  joined  at  the  back  by  a 
strong  muscular  ligament,  that  answers  all 
the  purposes  of  a  hinge.  By  the  elastic  con. 
traction  of  these,  the  animal  can  open  its  shell 
at  pleasure,  about  a  quarter  of  an  inch  from 
each  other.  The  fish  is  Boied  to  either  shell 
by  four  tendons,  by  means  of  which  it  shuts 
them  close,  and  keeps  its  body  firm  fiXMB  being 
crushed  by  any  shock  against  the  walls  of  its 
own  habitation.  It  is  furnished,  like  all  other 
animals  of  this  kind,  with  vital  organs,  though 
these  are  situated  in  a  very  extraordinary  man- 
ner. It  bas  a  mouth  furnished  with  two 
fieshy  lips ;  its  intestine  begins  at  the  bottom 
of  the  mouth,  passes  through  the  brain,  and 
makes  a  number  of  circunvolutions  through 
the  liver;  on  leaving  this  organ,  it  goes  on 
straight  into  the  heart,  which  it  penetrates, 
and  ends  in  the  anus :  near  which  the  lungs 
are  placed,  and  through  which  it  breathes, 

fixed,  its  extremity  being  carefully  attached  to  the  solid 
surfisce  of  that  object.     The  canal  of  the  foot  is  then 
opened  along  its  whole  length,  and  the  thread,  which 
adheres  by  its  other  extremity  to  the  large  tendon  at  the 
base  of  the  foot,  is  disengaged  from  the  canal.     Lastly, 
the  foot  is  retracted,  and  the  same  operation  is  r^vKted. 
Thread  aiier  thread  is  thus  formed,  and  applied  in 
diflereut  directions  around  the  shell,    Sometisiea  the 
atiempt   fails,  in  consequence  of  some  in  perfection  to 
the  thread  ;  but  the  animal,  as  If  aware  of  the  impcN-. 
tance  of  ascertaining   tlie  strength  of  each  thread,  on 
which  its  safety  depends,  tries  every  one  of  them  as  soou 
as  it  has  been  fixed,  by  swinging  Itself  round,  so  as  to 
put  it  fully  on  the  stretch ;  an  action  which  probably 
also  assists  in  elongating  the  thread.     When  once   the 
threads  have  been  fixed,  the  animal  does  not  appear  to 
have  the  power  of  cutting  or  breaking  them  aflf.     The 
liquid  matter  out  of  which  they  are  formed,  is  so  exc«ed> 
ingly  glutinous  as  to  attach  itself  firmly  to  the  soioothcst 
bodies.     It  is  but  slowly  produced,  for  it  appears  that  no 
Pinna  is  capable  of  forming  more  than  four,  or  at  most 
five  threads,  In  the  course  of  a  day  and  night      The 
threads  which  are  formed  In  baste,  when  the  animal  is 
disturbed  in  its  operations,  are  more  slender  than  those 
which  are  constructed  at  its  leisure.      In  Sicily,  and 
other  parts  of  the  Mediterranean,  these  threads  have 
been  manufactured  Into  gloves,  and  other  articles,  which 
resemble  silk. — Ahridgtd  frwHi  Dr  Rogtfs  BridgeweaUr 
Dreatise, 
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like  those  of  tke  snail  kind;  and  ia  diis  man- 
ner its  languid  circulation  is  carried  on.^ 

fiat  the  organs  of  generation  are  what  most 
deserve  to  exdte  our  curiosity.  Tbeee  consist 
in  each  mussel  of  two  ovaries,  which  are  the 
female  part  of  its  furniture ,  and  of  two  seminal 
iressels,  resembling  what  are  found  in  the 
male.  Each  ovary  and  each  seminal  vessel, 
has  its  own  proper  canal :  by  die  ovary  canal 
the  eggs  descend  to  the  anus ;  and  there  also 
the  seminal  canals  send  their  fluids  to  impreg- 
nate them.  By  this  cootrivance,  one  single 
animal  suffices  lor  the  double  purposes  of 
generation ;  and  the  eggs  are  excluded  and 
impregnated  by  itself  alona 

As  the  mussel  is  thus  furnished  with  a  kind 
of  self-creating  power,  there  are  few  places 
where  it  breeds  that  it  is  not  found  in  great 
abundance.  The  ovaries  usually  empty  them- 
selves of  their  eggs  in  spring,  and  they  are 
replenished  in  autumn.  For  this  reason  they 
are  found  empty  in  summer,  and  full  in  winter. 
They  produce  in  great  numbers,  as  all  bivalved 
sheli-fish  are  found  to  do.  The  fecundity 
of  the  snail  kind  is  trifling  in  comparbon  to 
the  fertility  of  these.  Inthsed  it  may  be  as- 
serted as  a  general  rule  in  nature,  that  the 
more  helpless  and  contemptible  the  animal, 
the  more  prolific  it  is  always  found.  Thus 
all  ^  creatures  that  are  incapable  of  resisting 
their  destroyers,  have  nothing  but  their  quick 
multiplication  for  &e  continuation  of  their  ex- 
istence. 

The^  multitude  of  these  animals  in  some 
places  is  very  great ;  but  from  their  defence- 
less state,  the  number  of  their  destroyers  are 
in  equal  proportion.  The  crab,  the  cray-fish, 
and  many  other  animals,  are  seen  to  devour 
them ;  but  the  trochus  is  their  most  formidable 
enemy.  When  their  shells  are  found  deserted, 
if  we  then  observe  closely,  it  is  most  probable 
we  shall  find  that  the  trochus  has  been  at  work 
in  piercing  them.  There  is  scarcely  one  of 
them  without  a  hole  in  it ;  and  this  probably 
was  the  avenue  by  which  the  enemy  entered 
to  destroy  the  inhabitant 

But  notwithstanding  the  numbers  of  this 
creature's  animated  enemies,  it  seems  still 
more  fearful  of  the  agitations  of  the  element 
in  which  it  resides ;  for  if  dashed  against  rocks, 
or  thrown  far  on  the  beach,  it  is  destroyed 
without  a  power  of  redress.  In  order  to  guard 
against  these,  which  are  to  this  animal  the 
commonest  and  the  most  fatal  accidents,  al- 
thottgh  it  has  a  power  of  slow  motion,  which 
I  shall  presently  describe,  yet  it  endeavours  to 
become  stationary,  and  to  attach  itself  to  any 
fixed  object  it  happens  to  be  near.  For  this 
purpose,  it  is  furnished  with  a  very  singular 
capacity  of  binding  itself  by  a  number  of 

'  M.  Mery.  Anat.  des  Moules  d'Etang. 


threads  to  whatever  object  i(  approaches ;  and 
these  Reaumur  supposed  are  spun  artificially, 
as  spiders  their  webs  which  they  fasten  against 
a  wall.  Of  this,  however,  later  philosophers 
have  found  very  great  reason  to  doubt.  It  is 
therefore  supposed  tliat  these  threads,  which 
are  usually  called  the  beard  of  the  mussel,  are 
the  natural  growth  of  the  animal's  body,  and 
by  no  means  produced  at  pleasure.  Indeed 
the  extreme  length  of  this  beard  in  some, 
which  far  exceeds  the  length  of  the  body, 
seems  impossible  to  be  manufactured  by  the 
thrusting  out  and  drawing  in  of  the  tongue, 
with  the  glutinous  matter  of  which  the  French 
philosopher  supposed  those  threads  were  formed. 
It  is  even  found  to  increase  with  the  growth 
of  the  animal ;  and  as  the  mussel  becomes  lar. 
ger  and  older,  the  beard  becomes  longer,  and 
its  filametits  more  strong.'  Be  this  as  it  will, 
nothing  is  more  certain  than  that  the  mussel 
is  found  attached  by  these  threads  to  every 
fixed  object ;  sometimes,  indeed,  for  want  of 
sudi  an  object,  these  animals  are  found  united 
to  each  other ;  and  though  thrown  into  a  lake 
separately,  they  are  taken  out  in  bunches  of 
many  together. 

To  have  some  fixed  resting  place  where  the 
mussel  can  continue,  and  take  its  accidental 
food,  seems  the  state  that  this  animal  chiefly 
desires.  Its  instruments  of  motion,  by  which 
it  contrives  to  reach  the  object  it  wants  to 
bind  itself  to,  is  that  muscular  substance  re- 
sembling a  tongue,  which  is  found  long  in 
proportion  to  the  size  of  the  mussel.  In  some 
it  is  two  inches  long,  in  others  not  a  third  part 
of  these  dimensions.  This  the  animal  has  a 
power  of  thrusting  out  of  its  shell ;  and  with 
this  it  is  capable  of  making  a  slight  furrow  in 
the  sand  at  the  bottom.  By  means  of  this 
furrow  it  can  erect  itself  upon  the  edge  of  its 
shell ;  and  thus  continuing  to  make  the  furrow 
in  proportion  as  it  goes  forward,  it  reaches  out 
its  tongue,  that  answers  the  purpose  of  an  arm, 
and  thus  carries  its  shell  edge-ways,  as  in  a 
groove,  until  it  reaches  the  point  intended. 
There,  where  it  determines  to  take  up  its  re- 
sidence, it  fixes  the  ends  of  its  beard,  which 
are  glutinous,  to  the  rock  or  the  object,  what- 
ever it  be ;  and  thus,  like  a  ship  at  anchor, 
braves  all  the  ag^itations  of  the  water.  Some- 
times  the  animsil  is  attached  by  a  large  num- 
ber of  threads ;  sometimes  but  by  three  or  four, 
that  seem  scarce  able  to  retain  it  When  the 
mussel  is  fixed  in  this  manner,  it  lives  upon 
the  little  earthy  particles  that  the  water  tran- 
sports to  its  shells,  and  perhaps  the  flesh  of  the 
most  diminutive  animals.  However,  it  does 
not  fail  to  grow  considerably  ;  and  some  of 
this  kind  have  been  found  a  foot  long.  I 
have  seen  the  beards  a  foot  and  a  half;  and  of 

■  Mercier  du  Pity,  sur  le  Bouchots  a  Mcules.   Tom 
ii.  de  rAcad«inie  de  It  RocheUe. 
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this  substance  the  natires  of  Palenno  sometimes 
make  gloves  and  stockings. 

These  shell- fish  are  found  in  lakes,  rivers, 
and  in  the  sea.  Those  of  the  lake  often  grow 
to  a  very  large  size ;  but  they  seem  a  solitary 
animal,  and  are  found  generally  separated 
from  each  other.  Those  of  rivers  are  not  so 
large,  but  yet  in  greater  abundance ;  but  the 
sea-mussel  of  all  others  is  perhaps  the  most 
plenty.  These  are  often  bred  artificially  in 
salt-water  marshes  that  are  overflowed  by  the 
tide ;  the  fishermen  throwing  them  in  at  the 
proper  seasons;  and  there  being  undisturbed 
by  the  agitations  of  the  sea,  and  not  preyed 
upon  by  their  powerful  enemies  at  the  bottom, 
they  cast  their  eggs,  which  soon  become  per- 
fect animals,  and  these  are  generally  found  in 
clusters  of  several  dozen  together,  it  requires 
a  year  for  the  peopling  of  a  mussel  bed ;  so 
that,  if  the  number  consists  of  forty  thousand, 
a  tenth  part  may  annually  be  left  for  the 
peopling  the  bed  anew.  Mussels  are  taken 
irom  their  beds  from  the  month  of  July  to  Oc« 
tober ;  and  they  are  sold  at  a  very  moderate 
price.' 

From  this  animal  the  oyster  differs  very 
little,  except  in  the  thickness  of  its  shell,  and 
its  greater  imbecility.  The  oyster,  like  the 
mussel,  is  formed  with  organs  of  life  and  res- 
piration, with  intestines  which  are  very  volu- 
minous,  a  liver,  lungs,  and  heart  Like  the 
mussel,  it  is  self- impregnated ;  and  the  shell, 
which  the  animal  soon  acquires,  serves  it  for 
its  future  habitation.  Like  the  mussel,  it 
opens  its  shell  to  receive  the  influx  of  water  ; 
and  like  that  animal  is  strongly  attached  to  its 
shell  both  above  and  below. 

But  it  differs  in  many  particulars.  In  the 
first  place,  its  shells  are  not  equal,  the  one 
being  cupped,  the  other  flat:  upon  the  cupped 
shell  it  is  always  seen  to  rest ;  for  if  it  lay 
upon  the  flat  side  it  would  then  lose  all  its 
water.  It  differs  also  in  the  thickness  of  its 
shells,  which  are  so  strongly  lined  and  defen. 

'  Some  sbell-Rsh  an  poisonous  when  eaten.  This  is 
frequently  the  case  with  mussels.  In  the  month  of  June, 
1827,  a  great  number  of  the  poor  in  Leitb  were  poisoned 
by  eating  these  shell -dsh,  which  they  procured  from  the 
docks.  «•  The  town,"  says  Dr  Combe,  **  was  in  a  ferment, 
and  the  magistrates,  with  great  propriety,  issued  a  warn- 
ing against  the  use  of  the  mussels.  Many  deaths  were 
reported,  and  hundreds  of  individuals  were  stated  to  be 
sufierlog  under  it  Luckily,  matters  were  not  so  de- 
plorable; but  we  ascertained  that  in  addition  to  the  mvi 
mentioned  before,  the  companion  of  our  patient,  an  el- 
derly woman,  had  died.  In  all,  about  thirty  cases  oc- 
curred, with  great  uniformity  of  symptoms,  but  varjring 
\9ry  much  in  soTerity  :  but  none,  so  far  as  I  know,  have 
left  any  permanent  bad  effects."  To  what  cause  these 
deleterious  effects  are  to  be  ascribed  is  uncertain.  Some 
attribute  them  to  disease  in  the  fish,  or  to  its  being  in  a 
state  of  putrefaction  ;  others  to  its  having  fed  on  some 
poisonous  articles,  more  particularly  on  the  ores  of 
copper. 


ded,  that  no  animal  will  attempt  to  pierce 
them.  But  though  the  oyster  be  secured  from 
the  attacks  of  the  small  reptiles  at  the  bottom, 
yet  it  often  serves  as  an  object  to  which  they 
are  attached.  Pipe^worms,  and  other  little 
animals,  fix  their  habitation  to  the  oysters 
sides,  and  in  this  manner  continue  to  Uve  in 
security.  Amone  the  number  of  these  is  a 
little  red  worm,  that  is  often  found  upon  the 
shell ;  which  some,  from  never  seeing  oysters 
copulate,  erroneously  supposed  to  be  the  male 
by  which  their  spawn  was  impregnated. 

The  oyster  differs  also  from  the  mussel,  in 
being  utterly  unable  to  change  its  situation. 
The  mussel,  as  we  have  observed,  is  capable 
of  erecting  itself  on  an  edge,  and  going  for- 
ward with  a  slow  laborious  motion.  The  oys- 
ter  is  wholly  passive,  and  endeavours  by  aJI 
its  powers  to  rest  fixed  to  one  spot  at  the  bot- 
tom. It  is  entirely  without  that  tongue  which 
we  saw  answering  the  purposes  of  an  arm  in 
the  other  animal ;  but  nevertheless  is  often  at- 
tached very  firmly  to  any  object  it  happens  to 
approach.  Rocks,  stones,  pieces  of  timber,  or 
sea-weeds,  all  seem  proper  to  give  it  a  fixture, 
and  to  secure  it  against  the  agitation  of  the 
waves.  Nothing  is  so  common  in  the  riven« 
of  the  tropical  climates  as  to  see  oysters  grow, 
ing  even  amidst  the  branches  of  the  forest 
Many  trees  which  grow  along  the  banks  ol 
the  stream  often  bend  their  branches  into  the 
water,  and  particularly  the  mangrove,  which 
chiefly  delights  in  a  moist  situation.  Td  these 
the  oysters  hang  in  clusters,  like  apples  upon 
the  most  fertile  tree ;  and  in  proportion  as  the 
weight  of  the  fish  sinks  the  plant  into  the 
water,  where  it  still  oontinaes  growing,  the 
number  of  oysters  increase,  and  hang  upon  the 
branches.  Thus  there  is  nothing  that  these 
shell-fish  will  not  stick  to ;  they  are  often  even 
found  to  stick  to  each  other.  This  is  effected 
by  means  of  a' glue  proper  to  themselves, 
which,  when  it  cements,  the  joining  is  as  hard 
as  the  shell,  and  is  as  difficultly  broken.  The 
joining  substance,  however,  is  not  always  of 
glue;  bat  the  animal  grows  to  the  rocks, 
somewhat  like  the  mussel,  by. threads;  al- 
though these  are  only  seen  to  take  root  in  the 
shell,  and  not,  as  in  the  mussel,  to  spring  from 
the  body  of  the  fish  itself. 

Oysters  usually  cast  their  spawn  in  May, 
which  at  first  appear  like  drops  of  candle- 
erease,  and  stick  to  any  hard  substance  they 
fall  upon.  These  are  covered  with  a  shell  in 
two  or  three  days ;  and  in  three  years  the  ani- 
mal  is  large  enough  to  be  brought  to  market* 
As  they  invariably  remain  in  the  places  where 
they  are  laid,  and  as  they  grow  without  any 
other  seeming  food  than  the  a£9ux  of  sea-water, 
it  is  the  custom  at  Colchester,  and  other  parts 
of  the  kingdom,  where  the  tide  settles  in 
marshes  on  land,  to  pick  up  great  quantities  of 
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small  oysters  along  tbe  sbore,  which,  when  first 
gathered,  seldom  exceed  the  size  of  a  sixpence. 
These  are  deposited  in  beds  where  the  tide 
comes  in,  and  in  two  or  three  years  grow  to  a 
tolerable  size.  They  are  said  to  be  better 
tasted  from  being  thus  sheltered  from  the  agita- 
tions of  the  deep ;  and  a  mixture  of  fresh  water 
entering  into  these  repositories,  is  said  to  im- 
prove their  flavour,  and  to  increase  their 
growth  and  fatness.^ 

>  Oysters. '^Oy^tan  are  said  to  be  in  season  in  every 
month  of  the  year  that  has  an  r  in  its  name,  beginning 
with  September  and  ending  with  April  f  but  the  season 
in  many  places  extends  from  August  to  May.     Every 
city  has  its  favourite  oyster-bank.     In  London,  the  Col- 
chester and  Milton  oysters  are  held  in  most  esteem ; 
Edinburgh  has  her  '*  whiskered  Pandores,"  and,  latterly, 
Aberdour  oysters ;   and   Dublin,   the   Carlingford  and 
"  Powldoodies  of  Burran."     For  the  convenience  of  ob- 
taining a  ready  supply  of  oysters,  they  are  often  trans- 
ported from  their  original  beds,  and  laid  down  on  pro- 
per places  of  the  coast;  but  these  exiles  are  seldom 
found  in  such  perfection  as  those  which  are  called  ruh- 
lives — that  is,  such  as  have  never  been  rudely  torn  from 
their  native  homes,  and  sent  on  voyages  of  profit.     Oys- 
ters, when  just  dredged,  may  be  so  packed  in  small  bar- 
rels as  to  keep  good  for  a  week  or  ten  days  ;  and  in  this 
state  they  are  sent  to  distant  places.    They  may  also 
be  preserved  good  for  some  time  hj/eedinp;  and  custom, 
which  hrm  gs  If  ourmands  to  admire  game  most  when  in 
a  state  of  putridity,  has  taught  them  to  relish  the  flavour 
of  stale  oysters  better  than  those  recently  taken  from  the 
beds.  The  fresher  oysters  are,  they  are  the  better,  but  when 
to  be  kept,  lay  them,  bottom  downwards,  in  a  tub,  or  any 
vessel  suited  to  the  quantity  to  be  preserved,  and  cover 
them  with  water  in  which  a  good  deal  of  salt  is  dis- 
solved ;— change  the  water  eveiy  twelve  hours.     Most 
cooks  direct  that  this  delicate  animal  should  be  fed  with 
oatmeal  or  flour  sprinkled  in  the  water ;  and  others,  on 
the  principle  which  leads  a  moUier  of  tbe  parish  of  St 
Giles  to  bathe  her  new-bom  darling  in  a  drop  of  gin,  are 
for  feeding  tliem  with  white  wine  and  bread  crumbs  I 
i  t  is  said,  by  those  who  have  the  charge  of  fish-pond<t, 
that  '*  fish  will  eat  nothing  but  what  comes  out  of  tbe 
sea ;"  now,  though  we  are  not  perfectly  convinced  of 
this  fact,  we  can  at  least  believe  that  nlt-water  gruel 
Is  not  over  well  suited  to  the  delicate  stomach  of  an 
oyster.      Those    large,   fat    oysters,   called    Pandores, 
which  are  so  much  prized  in  Edinburgh,  are  said  to 
owe  their  superior  excellence  to  the  blackish  contents 
of  the  pans  of  the  adjacent  salt-works  of  Prestonpans 
flowing  out  upon  the  beds,  a  subject  worthy  the  serious 
investigation  of  the  oyiter  amateur,  who  may  here  receive 
some  excellent  hints  for  &ttening  and  improving  the 
quality  of  his  favourite  morsel. 

Shell-fish,  and  the  oyster  above  all,  have  long  been 
deemed  highly  restorative  and  easy  oif  digestion:  they 
are  therefore  recommended  for  the  food  of  the  delicate 
and  declining,  and  of  those  whose  digestive  powers  hare 
been  impaired  by  excess.  When  eaten  for  health,  an 
oyster  is  best  swallowed  with  Its  own  liquor,  the  moment 
the  shell  is  opened  :  or  if  found  too  cold  for  the  stomachy 
a  sprinklinjg  of  black  pepper  may  be  allowed.  Vinegar 
ccninteracts  the  eflect  of  eating  oysters  to  enrich  the 
blood,  or  render  it  more  balsamic ;  and  ought,  therefore, 
to  be  avoided  by  the  declining.  As  there  are  no  reason- 
able bimnds  to  oyster-eating,  it  may  be  useful  to  notice 
here  that,  when  too  many  of  these  or  other  shell-fish  are 
Rwallowed,  the  unpleasant  feeling  may  be  removed  by 
drinking  half  a  pint  of  hot  milk.  -  Consumptive  persons 
are  recommended  to  use  hot  milk  after  their  oysters  at 
iJl  times. 

▼OL.     II. 


The  oysters,  however,  which  are  prepared 
in  this  manner,  are  by  no  means  bo  large 
as  those  found  sticking  to  rocks  at  the  bot- 
tom of  the  sea,  usually  called  rock  oysters. 
These  are  sometimes  found  as  broad  as  a 
plate,  and  are  admired  by  some  as  excellent 
food.  But  what  is  the  size  of  these  compared 
to  the  oysters  of  the  East- Indies,  some  of 
whose  shells  I  have  seen  two  feet  over!  The 
oysters  found  along  the  coast  of  Coromandel 
are  capable  of  furnishing  a  plentiful  meal  to 
eight  or  ten  men  ;  but  it  seems  universally 
agreed,  that  they  are  no  way  ooiuparable  to 
ours  for  delicacy  of  flavour.' 

Thus  the  mussel  and  the  oyster  appear  to 
have  but  few  distinctions,  except  in  their  shape 
and  the  power  of  motion  in  the  former.  Other 
bivalved  shell-fish,  such  as  the  cockle,  the 
scallop,  and  the  razor  shell,  have  differences 
equally  minute.  The  power  of  changing 
place,  which  some  of  them  effect  in  a  manner 
quite  peculiar  to  themselves,  makes  their 
greatest  difference.  The  scallop  is  particu- 
larly remarkable  for  its  method  of  moving  for- 
ward upon  land,  or  swimming  upon  the  sur- 
face of  the  water.  When  this  animal  finds 
itself  deserted  by  tbe  tide,  it  makes  very 
remarkable  efforts  to  regain  the  water,  mov. 
ing  towards  the  sea  in  a  most  singular  man- 
ner. It  tirst  gapes  with  its  shell  as  widely  as  it 
can, the  edges  being  ol'ten  an  inch  asunder;  then 
it  shuts  them  with  a  jerk,  and  by  this  the 
whole  animal  rises  five  or  six  inches  from  the 
ground.  It  thus  tumbles  any  how  forward, 
and  then  renews  the  operation  until  it  has 
attained  its  journey's  end.  When  in  the 
water,  it  is  capable  of  supporting  itself  upon 
the  surface ;  and  there  opening  and  shutting 
its  shells,  it  tumbles  over  and  over,  and  makes 
its  way  with  some  celerity. 

The  Pivot,  or  Razor.shell,  has  a  very  dif- 
ferent kind  of  motion.  As  the  former  moves 
laboriously  and  slowly  forward,  so  the  rasEor. 
shell  has  only  a  power  of  sinking  point  down. 

Of  the  univalved  shells,  the  jterhrinkle  (Turbo  littoreus) 
and  common  whelk  (Bucciuum  lapillus,  JAn.)  frequently 
furnish  to  the  poorer  classes  of  our  sea-coast  towns  and 
villages  a  repast,  perhaps  mfficiently  wholesome,  and 
certainly  not  destitute  of  relish.  But,  even  to  them 
these  mvy  be  regarded  merely  in  the  light  of  luxuries : 
it  is  far  otherwise  with  the  still  poorer  inhabitants  of 
several  of  the  Western  isles  of  Scotland.  Periwinkles 
and  limpets  (Patella  vulgata),  which  so  profusely  stud 
the  rocks  of  their  shores,  are  their  dally  fare,  and  on 
which  they  are  sometimes  reduced  to  the  necessity  of 
altogether  subsisting.  In  the  Isle  of  Sky,  for  example, 
we  are  told  that  there  is  almost  annually  a  degree  of 
famine,  when  the  poor  are  left  to  Providence's  care,  and 
prowl,  like  other  animals,  along  the  shores,  to  pick  up 
limpets  and  other  shell -fish  :  *'  tbe  casual  repast,"  adds 
Mr  Pennant,  "of  hundreds,  during  part  of  the  year,  in 
these  unhappy  islands." 

'  The  shell  here  alluded  to  is  probably  the  Giant 
Chama,  a  native  of  the  Indisn  ocean,  and  the  largest 
shell  at  present  known.  * 
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ward.  The  shells  of  this  animal  resemble 
nothing  so  much  as  the  haft  of  a  razor ;  and 
bj  this  form  it  is  better  enabled  to  dive  Into 
the  soft  sand  at  the  bottom.  All  the  motions 
of  this  little  animal  are  confined  to  sinking  or 
rising  a  foot  downwards  or  upwards  in  the 
sand,  for  it  never  leaves  the  spot  where  it  first 
was  planted.  From  time  to  time  it  is  seen  to 
rise  about  half  way  out  of  its  hole  ;  but  if  any 
way  disturbed,  it  sinks  perpendicularly  down 
again.  Just  over  the  place  where  the  razor 
buries  itself,  there  is  a  small  hole  like  a 
chimney,  through  which  the  animal  breathes, 
or  imbibes  the  sea-water.  Upon  the  deser- 
tion of  the  tide,  these  holes  are  easily  distin- 
guished by  the  fishermen  who  seek  for  it ;  and 
their  method  of  enticing  the  razor  up  from  the 
depth  of  its  retreat,  is  by  sprinkling  a  little 
sea-salt  upon  the  hole.  This  melting  no 
sooner  reaches  the  razor  below,  than  it  rises 
instantly  strait  upwards,  and  shows  about 
half  its  length  above  the  surface.  This  a  p. 
pearance,  however,  is  instantaneous  ;  and  if 
the  fisher  does  not  seize  the  opportunity,  the 
razor  buries  itself  with  great  ease  to  its  former 
depth.  There  it  continues  secure:  no  salt 
can  allure  it  a  second  time ,  but  it  remains 
unmolested,  unless  the  fisher  will  be  at  the 
trouble  of  digging  it  out  sometimes  two  feet 
below  the  surface. 

Such  are  the  minute  diiTerences  between 
bivalved  shell-fish  ;  but  in  the  great  outlines 
of  their  nature  they  exactly  resemble  each 
other.  It  is  particularly  in  this  class  of  shell- 
fish that  pearls  are  found  in  greatest  abund- 
ance ;  and  it  is  in  the  internal  parts  of  those 
shells  that  are  of  a  shining  silvery  colour,  that 
these  gems  are  usually  generated ;  but  the 
pearl  is  also  found  to  breed  as  well  in  the 
mussel  or  the  scallop  as  in  the  oyster.  In 
fact,  it  is  found  in  all  bivalved  shells,  the  in- 
sides  of  which  resemble  that  well-known  sub- 
stance called  mother.of-pearL 

Whether  pearls  be  a  disease  or  an  accident 
in  the  animal  is  scarcely  worth  inquiry.  The 
common  opinion  is,  that  they  are  a  kind  of 
ca  leu  lose  concretion  in  the  body  of  the  animal, 
somewhat  resembling  a  stone  in  the  bladder, 
and  are  consequently  to  be  considered  as -a 
disorder.  It  is  said,  in  confirmation  of  this 
opinion,  that  those  coasts  upon  which  pearls 
are  fished,  are  very  unhealthy  ;  and  therefore 
most  probably  oysters  share  the  general  in- 
fluence of  the  climate  ;  it  is  also  added,  that 
those  oysters  in  which  pearls  are  found  are 
always  ill- tasted,  which  is  a  sign  of  their 
being  unsound :  and,  lastly,  it  is  asserted,  that 
the  pearl  grows  sometimes  so  big  as  to  keep 
the  shells  of  the  animal  from  shutting,  and 
that  thus  it  dies  by  being  exposed.  It  is  easy 
to  see  the  weakness  of  these  assertions,  which 
seem  neither  true  nor  amusing.     To  answer 


them  in  their  own  way :  If  a  stone  in  the 
bladder  be  a  disorder,  a  stone  in  the  stomach 
of  an  ostrich  is  a  benefit,  and  so  it  may  be  in 
the  shell  of  an  oyster.  If  the  shores  where 
the  pearls  are  fished  be  unwholesome  to  man, 
that,  instead  of  being  disadvantageous,  is  so 
much  the  more  lucky  for  the  oyster.  If  the 
pearl  oysters  are  the  worst  tasted,  so  are  kites 
and  ravens  among  birds;  and  yet  we  know 
that  they  are  healthy  and  long-lived  animals. 
If  the  oyster  had  never  its  shell  kept  asunder 
by  the  pearl  within  it,  that  would  be  a  disease 
indeed  ;  but  this,  in  reality,  never  happens; 
for  the  oyster  that  breeds  a  large  pearl  always 
breeds  a  large  shell,  and  the  shell  itself  indents 
to  receive  its  impression.  The  pearl  upon  the 
whole  seems  bred  from  no  disorder  in  the  ani- 
mal, but  accidentally  produced  by  the  same 
matter  that  goes  to  form  the  shell.  This  sub- 
stance, which  is  soft  at  first,  quickly  hardens ; 
and  thus,  by  successive  coats,  layer  over  layer, 
the  pearl  acquires  its  dimensions.  If  cut 
through,  it  will  be  found  to  consist  of  several 
coats,  like  an  onion ;  and  sometimes  a  small 
speck  is  seen  in  the  middle,  upon  which  the 
coats  were  originally  formed. 

AH  oysters,  and  most  shell-fish,  are  found 
to  contain  pearls ;  but  that  which  particularly 
obtains  the  name  of  the  pearl  oyster,  has  a 
large  strong  whitish  shell,  wrinkled  and  rough 
without,  and  within  smooth  and  of  a  silver 
colour.  From  these  the  mother-of-pearl  is 
taken,  which  is  nothing  more  than  the  inter, 
nal  coats  of  the  shell,  resembling  the  pearl  in 
colour  and  consistence.  This  is  taken  out, 
and  shaped  into  that  variety  of  utensils  which 
are  found  so  beautiful:  but  the  pearl  itself  is 
chiefly  prized  ;  being  found  but  in  few  oysters, 
and  generally  adhering ;  sometimes  making  a 
print  in  the  body  of  the  shell,  sometimes  at 
large  within  the  substance  of  the  fish. 

There  are  a  great  number  of  pearl  fisheriesi 
in  America  and  Asia :  but  as  pearls  bear  a 
worse  price  than  formerly,  those  of  America 
are  in  a  great  measure  discontinued.  The  most 
famous  of  all  the  Asiatic  fisheries  is  in  the 
Persian  Gulf,  near  the  isle  of  Bahreen.^  There 

*  Peurk. — The  Persian  Gulf,  the  shores  of  Japan,  and 
the  Bay  of  Condatchy  in  Ceylon,  are  the  situations  where 
pearls  are  found  in  greatest  abundance  at  the  proscni 
day,  and  where  the  most  extensive  fisheries  are  carried 
on.  The  Ceylon  coast,  in  particular,  yields  in  success- 
ful seasons  a  great  produce,  the  revenue  derived  beio^ 
sometimes  nearly  two  hundred  thousand  pounds.  In 
some  years,  however,  the  produce  falls  far  short  of  this, 
and  this  deficiency  is  generally  occasioned  by  th«  ex- 
haustion, for  the  time,  of  the  oyster  beds.  To  prevent 
tills,  the  bays  where  they  are  found  are  marlied  out  into 
divisions  called  banks,  of  which  a  certain  number  only  are 
fished  each  year,  the  rest  being  allowed  to  lie  untouciied. 
The  fishing  season  lasts  about  two  months,  comieenciug 
in  February  and  ending  in  April ;  and  tlie  particular 
banl(s  to  be  wrought  upon  are  put  up  to  auction  by  gor  - 
emment,  and  farmed  out  to  tlie  highest  bidder.     Pre- 
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IS  another  between  the  coast  of  Madura  and 
tho  island  of  Ceylon  ;  and  there  was  a  third 
on  the  coast  of  Japan:  but  as  these  noble 
islanders  have  a  contempt  for  jewels,  and  an 

viously  to  thif,  the  banks  are  giirmed,  and  the  beds 
ascertained  to  have  reached  a  state  of  maturity. 

The  oysters  are  brought  out  of  the  sea,  not  by  means 
of  dredging  nets,  as  in  common  fisheries,  but  by  men 
trained   to  the  practice  of  diring.     They  proceed  in 
boats  to  the  quarter  allotted  for  the  season's  operations, 
each  boat  containing   twenty  men,  ten  dT  whom  are 
divers,  while  ten  row  the  boats  and  assist  their  com- 
panions in  reaching  the  surface  of  the  water  after  div- 
ing.    Five  of  the  divers  descend  at  a  time,  and  when 
they  come  up,  the  other  five  go  down  ;  by  which  altema- 
tioQ  the  whole  have  a  certain  time  to  recruit  between 
each  exertion.     The  fishing  commences  at  sunrise,  and 
ceases  on  account  of  the  rising  sea-breexe  at  noon,  and 
during  the  whole  of  the  intervening  period,  tlie  divers 
pursue  their  hazardous  occupation.     To  facilitate  their 
descent,  each  of  them  has  a  weight  attached  round  his 
body,  or  to  his  feet,  in  such  a  way  that  be  can  relieve 
himself  of  it  easily.     A  bag  of  networlc  is  grasped  with 
his  toes,  the  right  hand  holds  a  rope,  the  left  keeps  the 
nostrils  closed,  and  in  this  condition  the  diver  fearlessly 
plunges  in,  and  speedily  reaches  the  bottom.     Hanging 
the  l»ag  around  bis  necic,  he  collects  as  many  oysters  as 
he  can,  generally  about  a  hundred  at  one  time,  and  on 
making  a  signal,  is  drawn  up  to  the  surface  ;  the  stone 
ur  weight  which  assisted  his  descent  is  hauled  out  sfter- 
wards.     Th&18ngthH>f  time  he  continues  under  water 
is  from  one  to  two  minutes,  although  instances  have  been 
known  of  divers  who  could  remain  four  and  even  five 
minutes  ;  and  the  longest  period  ever  known  was  that 
of  a  diver  who  could  prolong  his  stay  under  water  full  six 
minutes.     The  sea  at  the  oyster  banks  is  generally  from 
four  to  ten  fathoms  deep,  which  is  a  descent  easily  accom- 
plished by  the  divers.     One  boat,  with  the  complement 
of  men  we  have  described,  has  been  known,  when  the 
oysters   were  abundant,  to  bring  to  land  thirty-three 
thousand  in  one  day,  while  at  other  times  a  hundred  or 
two  are  the  whole  day's  produce.     The  divers  on  the 
Asiatic  coasts  are  all  natives,  trained  to  this  employ- 
ment from  in&iiry,  and  su  expert  from  custom  tluit  they 
will   make  from  forty  to  fifty  plunges  a-day;  but  the 
exertion  is  so  violent,  that  water,  and  occasionally  blood 
gushes  from  the  mouth,  nose,  and  ears.     Some  of  the 
divers    use  no  precautionary   means   whatever,    while 
others  rub  their  bodies  with  oil,  and  stufi*  their  ears 
and  noses  to  prevent  the  entrance  of  the  water.     They 
take  no  food  while  in  tlie  boats,  nor  till  they  have 
bathed  themselves  with  fresh  water,   after  returning 
to  land.     The  only  danger  which  the  dlven  appear  to 
apprehend   in   the  coarse  of  their  occupation.  Is  from 
the   shark,  particularly  the  ground   shark,  which  is  a 
native  of  the  Asiatic  seas.     Some  of  the  divers  are  so 
expert  in  their  movements  as  to  avoid  this  enemy, 
even  when  they  have  been  under  water  for  a  consider, 
able  time ;  but  the  chief  reliance  for  security  is  on  the 
priests  and  conjurors,  some  of  whom  always  accompany 
the  boats,  by  order  of  government,  to  inspire  courage  by 
their  presence.     Upon  the  whole,  it  must  be  admitted 
that  few  of  the  divers  pursue  their  occupation  voluntar. 
ily,  but  rather  act  under  the  compulsion  of  their  employ- 
ers and  masters. 

As  soon  as  tiie  boats  land  with  the  oysters  an  immense 
number  of  labourers,  men,  women,  and  children,  rush 
to  them,  and  carry  ofl'  the  produce  of  the  day's  fishing. 
Every  speculator  has  his  own  gronp  of  huts,  and  in  the 
midst  of  each  of  these  is  a  eauit6f  or  space  of  ground  en- 
closed with  poles  and  transverM  pieces  of  bamboo,  but 
open  to  the  air.  In  these  etmttdt  are  deposited  the 
oj'sters  as  they  are  landed,  and  there  they  are  UU  to 


abhorrence  for  such  Europeans  as  come  in 
pursuit  of  them,  that  fishery,  which  is  thought 
to  bo  the  most  valuable  of  all  others,  is  dis- 
continued.      The  diving    business    is    now 

putrefy,  which  they  soon  do  under  a  buniing  sim.  It  in 
a  curious  fact,  that  though  these  numerous  couttdt,  eacli 
containing  an  enormous  mass  of  oysters,  all  putrefy 
together  on  a  narrow  extent  of  soil,  and  emit  the  mosf 
detestable  odours,  yet  the  health  of  the  precarious  but 
crowded  population  gathered  there  is  in  noways  aflected 
*' During  two  consecutive  years,"  says  M.  do  Noi,  "  that 
I  did  duty  at  the  fishery,  I  never  saw  a  sddier  of  my  regi. 
ment  side:  Europeans  and  Sepo)rs  all  equally  er^oyed 
good  health."  And  Mr  Marshall  has  observed  to  us, 
that  in  this  climate,  where  the  efiects  of  vegetable  de* 
composition  are  so  fatal  and  so  rapid,  those  of  animal 
decomposition  are  almost  innocuous.  As  soon  as  the 
putrefaction  is  sufficiently  ad^'anced,  the  oysters  are  taken 
from  the  couttd^  and  placed  in  troughs,  made  of  the  trunk 
of  trees,  hollowed  ;  sea.water  is  then  thrown  over  them. 
In  this  putrid  state  the  oysters  easily  render  the  pearls 
they  contain  ;  and  a  number  of  men,  all  standing  on  the 
same  side  of  the  trough,  rapidly  shake  them  out  and  wash 
them.  Inspectors  stand  at  each  end  of  the  trough  to  see 
that  the  labourers  secrete  none  of  the  pearls,  and  others 
are  In  the  rear  to  examine  whether  the  shells  thrown  out 
as  worthless  may  not  contain  some  of  the  precious  sub. 
stance.  The  workmen  are  prohibited,  under  penalty  of 
a  beating,  to  lift  their  hands  to  their  mouths  while  they 
are  washing  the  pearls.  Notwithstanding  these  precau- 
tions and  the  vigilance  of  the  inspectors,  a  man  some- 
times contrives  to  swallow  a  pearl  of  high  price. 

The  various  operations  in  preparing  pearls  for  the 
market,  occupy  in  Ceylon  a  great  number  of  the  inhabi- 
tants. After  being  thoroughly  cleansed,  they  ars 
rounded,  and  pdished  with  a  powder  made  of  the  pearls 
themselves,  and  arranged  into  classes  according  to  their 
various  sices.  They  are  then  drilled  and  strung  together, 
the  largest  classes  being  generally  sent  to  the  Indian, 
while  the  smaller  meet  with  a  ready  sale  in  the  Euro- 
pean, market.  The  operation  of  drilling  Is  an  exceed- 
ingly nice  one,  and  is  performed  with  great  expertness 
by  the  Mack  people.  The  drilling  instrument  is  a  wooden 
machine  In  the  form  of  an  inverted  cone.  In  the  upper 
flat  surface  of  which  are  pits,  or  depressions,  to  receive 
the  pearls.  The  holes  are  made  by  spindles  of  various 
sixes,  which  revolve  in  a  wooden  head,  by  the  action  of 
a  bow  handle  to  which  they  are  attached.  During  tiie 
operation,  which  is  performed  with  one  hand,  while  the 
ether  presses  on  the  machine,  the  pearls  are  moistened 
occasionally,  and  the  whole  is  done  with  astonishing 
rapidity.  The  colour  of  the  pearls  is  in  general  a  bluish 
or  silvery  white,  but  they  are  met  with  of  a  variety  of 
hues,  transparent,  semi-transparent,  opaque,  brown  and 
black. 

The  pearl  fishery  at  the  Bahreen  Islands,  In  the 
Persian  Gulf,  is  the  most  extensive  in  the  world,  but 
very  little  of  its  produce  is  brought  to  Europe.  The 
pearls  are  of  a  golden  yellow  tint,  and  are  held  in  great 
estimation  by  the  Asiatics,  on  account  of  their  retaining 
permanently  their  colour,  whereas  the  white  ones  are 
liable  to  tarnish,  and  to  lose  their  lustre.  The  oyster 
shells  from  this  fishery  are  of  a  finer  character  than  usual, 
and  are  sent  to  Constantinople,  and  to  China,  where 
they  are  manufactured  into  a  great  variety  of  useful  and 
oniamental  articles.  Long  before  the  discovery  of 
America,  pearls  were  highly  valued  by  the  natives;  and 
the  Spaniards,  on  their  landing  in  the  country,  found 
large  quantities  of  them  in  different  quarters.  The 
early  colonists  established  regular  fisheries,  and  a  great 
revenue  was  derived  by  the  Spanish  monarchy  from  their 
importation  into  Europe.  In  one  year  697  lbs.  of  pearis 
were  brought  over,  many  of  them  of  great  sixe  and  beauty. 
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carried  on  only  in  those  countries  where  the 
wretchedness  of  one  part  of  mankind  goes  to 
support  the  magnificence  of  the  other. 

The  chief  fishery »  as  was  said,  is  carried 
on  in  iho  Persian  Gulf,  and  the  roost  valuable 
pearls  are  brought  from  thence.  The  value 
of  these  jewels  increases  not  only  in  propor- 
tion to  their  size,  but  also  their  figure  and 
colour ;  for  some  pearls  are  white,  others  are 
yellowish,  others  of  a  lead  colour  ;  and  some 
affirm  they  have  been  found  as  black  as  jet 
What  it  is  that  gives  these  different  tinctures 
to  pearls  is  not  known :  Tavcrnier  ascribes  it 
to  their  lying  two  or  three  weeks  upon  the 
shore  after  the  oyster  is  taken  :  Reaumur 
thinks  it  proceeds  from  the  colour  of  that  part 
of  the  fish's  body  upon  which  the  pearl  lies. 
It  is  most  probable  that  this  colour  proceeds, 
like  the  spots  frequently  found  on  the  inter, 
nal  surface  of  the  shell  itself,  from  some  acci- 
dent while  the  pearl  is  growing. 

The  best  coloured  pearls,  and  the  roundest 
are  brought  from  the  £ast :  those  of  America 
are  neither  so  white  nor  so  exactly  oval.  All 
pearls,  however,  in  time  become  yellow ; 
they  may  be  considered  as  an  animal  sub- 
stance converted  into  a  stony  hardness,  and, 
like  ivory,  taking  a  tincture  from  the  air. 
They  have  been  even  found  to  decay  when 
in  damp  or  vaulted  places,  and  to  moulder 
into  a  substance  scarcely  harder  than  chalk. 
When  the  daughters  of  Stilicon,  who  were 
both  betrothed,  one  after  the  other,  to  the 
emperor  Honorlus,  were  buried,  much  of  their 
finery  was  also  deposited  with  them  in  the 
same  tomb.  In  this  manner  they  remained 
buried  for  above  eleven  hundred  years,  till  the 
foundations  of  the  church  of  St  Peter  were 

From  the  fisheiy  of  St  MtgueritU,  one  was  sent  to  Philip 
II.  weighing  850  rarats,  and  Talued  at  150,000  dollars. 
From  neglect  and  improper  management,  the  Ameri- 
ran  pearl  fisheries  now  pnsduce  UtUe  or  nothing,  and  all 
that  is  procured  is  from  the  gulfs  of  Panama  and  Call- 
furnia.  A  fishery  of  no  contemptible  extent  existed 
about  a  century  ago  fn  the  river  Tay,  but,  either  from 
being  exhausted,  or  from  the  market  being  better  supplied 
from  other  quarters,  neither  at  this  point  nor  on  any 
other  part  of  the  British  shores  does  any  establishment 
of  the  kind  now  exist. 

*  Pearls  are  found  on  analysis  to  consist  of  calcareous 
6r  chalky  matter,  disposed  In  thin  coats  or  layers,  an 
arrangement  which  corroborates  the  opinion  that  they 
are  equally  deposited  by  the  animal  upon  a  small 
nucleus  of  sanil,  or  other  foreign  body,  which,  being 
admitted  along  with  the  food,  causes  irritatioOf  to  pre- 
vent which  the  animal  covers  them  with  a  gelatinous 
fluid,  that  grows  hard  by  degrees.  A  grain  of  sand  is 
often  found  in  the  centre  of  the  pearl,  but  many  of  the 
largest  want  it  altogether  :  and  hence  we  are  left  in 
doubt  regarding  the  correctness  of  the  theory.  What- 
ever be  the  cause  of  the  formaiion  of  the  pearl,  there 
seems  little  doubt  that  It  is  produced  by  an  unnatural  or 
morbid  action ;  and  it  is  not  a  little  curious,  upon  the 
whole,  that  a  little  functional  derangement  in  an  oyster 
should  ffenerate  a  gem,  which  for  ages  has  been  an  orna- 
ment c»  crowns  and  courts. 


laying.  Their  tomb  was  then  discovered, 
and  all  their  finery  was  found  in  tolerable 
preservation  except  the  pearls,  which  were 
converted  by  time  and  damps  into  a  chalky 
powder. 

The  wretched  people  that  are  destined  to 
fish  for  pearls,  are  either  negroes  or  some  of 
the  poorest  of  the  natives  of  Persia.  The 
inhabitants  of  this  country  are  divided  into 
tyrants  and  slaves.  The  divers  are  not  only 
subject  to  the  dangers  of  the  deep,  to  tem- 
pests, to  suffocation  at  the  bottom,  to  being 
devoured  by  sharks,  but  from  «heir  profession 
universally  labour  under  a  spitting  of  blood, 
occasioned  by  the  pressure  of  air  upon  their 
lungs  in  going  down  to  the  bottom.  The 
most  robust  and  healthy  young  men  are  chosen 
for  this  employment,  but  they  seldom  survive 
it  above  five  or  six  years.  Their  fibres  be- 
come rigid ;  their  eye.balls  turn  red  ;  and 
they  usually  die  consumptive. 

It  is  amazing  how  very  long  they  are  seen 
to  continue  at  the  bottom.  Some,  as  we  are 
assured,  have  been  known  to  continue  three 
quarters  of  an  hour  under  water  without 
breathing ;  and  to  one  unused  to  diving, 
ten  minutes  would  sufibcate  the  strongest  ' 
Whether  from  some  effort  the  blood  bursts  the 
old  passage  which  it  had  in  the  foetus,  and 
circulates  without  going  through  the  lungs, 
it  is  not  easy  to  tell;  but  certain  it  is  that 
some  bodies  have  been  dissected  with  this 
canal  of  communication  open,  and  these  ex- 
traordinary divers  may  be  internally  formed 
in  that  manner. 

Be  this  as  it  may,  no  way  of  life  seems  so 
laborious,  so  dangerous,  or  so  painful.  They 
fish  for  pearls,  or  rather  the  oysters  that  con- 
tain them,  in  boats  twenty-eight  feet  long; 
and  of  these  there  are  sometimes  three  or  four 
hundred  at  a  time,  with  each  seven  or  eight 
stones,  which  serve  for  anchors.  There  are 
from  five  to  eight  divers  belonging  to  each, 
that  dive  ono  after  another.  They  are  quite 
naked,  except  that  they  have  a  net  hanging 
down  from  the  neck  to  put  their  oysters  in, 
and  gloves  on  their  hands  to  defend  them 
while  they  pick  the  oysters  from  the  boles  in 
the  rocks  ;  for  in  this  manner  alone  can   they 

>  From  the  previous  Note,  it  will  be  seen,  that  the 
period  during  which  pearl-divers  are  said  to  remain 
under  water  is  here  grossly  exaggerated.  Fifty  seconds 
is  about  the  time  that  men  in  the  bay  of  Naples,  who 
dive  fw  fnOta  di  mare,^  small  shell-fisb,  and  the  Greek 
islanders  of  the  Archipelago,  who  dive  for  sponges,  re« 
main  under  water  ;  and  these  two  classes  are  the  most 
famous  divers  in  Europe,  and  likely,  from  their  physinil 
construction,  sober  way  of  living,  and  constant  practice, 
to  carry  their  art  to  iU  utmost  natural  limits.  Ribeyro, 
a  Portuguese  officer,  who  was  nineteen  years  on  the 
island,  sajrs,  that  the  Ceylon  plunger  could  stay  under 
water  for  tlie  spare  of  time  in  which  two  credot  might 
be  repeated,  and  the  Catholle  belief  may  be  said  otci 
twice  in  about  fifty  secXKida. 
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be  gathered.  Every  diver  is  sunk  by  means 
of  a  stone,  weighing  fifty  pounds,  tied  to  the 
rope  by  which  he  descends.  He  places  his 
foot  in  a  kind  of  stirrup,  and  laying  hold  of 
itie  rope  with  his  left  hand,  with  his  right  he 
stops  his  nose  to  keep  in  his  breath,  as  upon 
going  down  be  takes  in  a  very  long  inspira- 
tion. They  are  no  sooner  come  to  the  bottom, 
but  they  give  the  signal  to  those  who  are  in 
the  boat  to  draw  up  the  stone ;  which  done, 
they  go  to  work,  filling  their  net  as  fast  as 
they  can ;  and  then  giving  another  signal,  the 
boats  above  pull  up  the  net  loaded  with  oysters, 
and  shortly  after  the  diver  himself,  to  take  a 
new  inspiration.  They  dive  to  the  depth  of 
fifteen  fathoms,  and  seldom  go  deeper.  They 
generally  go  every  morning  by  break  of  day 
to  tiiis  fatiguing  employment,  taking  the  land 
wind  to  waft  them  out  to  sea,  and  returning 
with  the  sea-breeze  at  night  The  owners  of 
the  boats  usually  hire  the  divers,  and  the  rest 
of  the  boat's  crew,  as  we  do  our  labourers,  at 
so  much  a  day.  All  the  oysters  are  brought 
on  shore,  where  they  are  laid  in  a  great  heap, 
till  the  pearl  fishery  is  over,  which  continues 
during  the  months  of  November  and  Decem- 
ber. When  opportunity  serves,  they  then  ex- 
amine every  oyster,  and  it  is  accidental  whether 
the  capture  turns  out  advantageous.  Indeed  no 
human  being  can  wish  well  to  a  commerce, 
which  thus  chains  such  a  number  of  fellow- 
creatures  to  the  bottom,  to  pluck  up  a  glitter- 
ing mouldering  pebble. 


CHAP.  VII. 

OF  MULTIVALVZ  SHELL- FISH. 

MuLTiVALVB  Shell- Fish  may  be  considered 
as  animals  shut  up  in  round  boxes.  To  view 
their  habitations  externally,  one  would  be 
little  apt  to  consider  them  as  the  retreats  of 
living  creatures;  and  still  less,  to  suppose  that 
some  of  them  carry  their  boxes  with  a  toler- 
able share  of  swiftness,  so  as  to  escape  their 
pursuers.  Of  these  there  are  principally  two 
kinds  ;  such  as  move,  and  such  as  are  station, 
ary  :  the  first  are  usually  known  in  our  cabi- 
nets by  the  name  of  Sea -eggs ;  the  others  are 
as  often  admired,  from  the  cavities  which  they 
scoop  out  for  their  habitation  in  the  hardest 
marble.  The  first  are  c%^ed  by  naturalists. 
Echini,  or   Urchins;^   the    latter  are  called 

'  The  sea-urchins  are  very  improperly  placed  in  the 
raultivalre  division  of  Fbell?,  as  they  are  very  diflerent 
from  testaceous  worms,  not  only  in  their  functions,  but 
also  in  the  composition  of  their  shells.  They  are  placed 
by  naturalists  in  the  crustaceous  order,  the  shells  or 
crusts  of  Echini  being  composed  of  phosphate  of  lime  with 
animal  matter ;  those  of  the  testaceous  shells  being  oar. 
boiiate  of  lime. 


Pholades,  or  File  fish.  Of  both  there  are 
several  sorts  ;  but,  by  describing  these  two, 
we  shall  have  a  competent  idea  of  all  the  rest. 

On  a  slight  view,  the  sea-urchin  may  be 
compared  to  the  husk  of  a  chestnut ;  being, 
like  it,  round,  and  with  a  number  of  bony 
prickles  standing  out  on  every  side.  To 
exhibit  this  extraordinary  animal  in  every 
light — ^if  we  could  conceive  a  turnip  stuck  full 
of  pins  on  every  side,  and  running  upon  these 
pins  with  some  degree  of  swiftness,  we  should 
have  some  idea  of  this  extraordinary  creature. 
The  mouth  is  placed  downwards ;  the  vent  is 
above;  the  shell  is  a  hollow  vase,  resembling 
a  scooped  apple ;  and  this  filled  with  a  soft 
muscular  substance,  through  which  the  intes- 
tines wind  from  the  bottom  to  the  top.  The 
mouth,  which  is  placed  undermost,  is  large 
and  red,  furnished  with  five  sharp  teeth, 
which  are  easily  discerned.  The  jaws  are 
strengthened  by  five  small  bones,  in  the 
centre  of  which  is  a  small  fleshy  tongue  ;  and 
from  this  the  intestines  make  a  winding  of 
five  spires,  round  the  internal  sides  of  the 
shell,  ending  at  the  top,  where  the  excrements 
are  excluded.  But  what  makes  the  most  ex- 
traordinary part  of  this  animal's  conformation, 
are  its  horns  and  its  spines,  that  point  from 
every  part  of  the  body,  like  the  horns  of  a 
snail,  and  that  serve  at  once  as  legs  to  move 
upon,  as  arms  to  feel  with,  and  as  instruments 
of  capture  and  defence.  Between  these  horns 
it  has  also  spines  that  are  not  endued  with 
such  a  share  of  motion.  The  spines  and  the 
horns  issue  from  every  part  of  its  body  ;  the 
spines  being  hard  and  prickly;  the  horns 
being  soft,  longer  than  the  spines,  and  never 
seen  except  in  the  water.  They  are  put  for- 
ward and  withdrawn  like  the  horns  of  a  snail, 
and  are  hid  in  the  bases  of  the  spines,  serving, 
as  was  said  before,  for  procuring  food  and 
motion.  All  this  apparatus,  however,  is  only 
seen  when  the  animal  is  hunting  its  prey  at 
the  bottom  of  the  water;  for  a  few  minutes 
after  it  is  taken,  all  the  horns  are  withdrawn 
into  the  body,  and  most  of  the  spines  drop  off. 

It  is  generally  said  of  insects,  that  those 
which  have  the  greatest  number  of  legs 
always  move  the  slowest ;  but  this  animal 
seems  to  be  an  exception  to  the  rule;  for 
though  furni&l:ed  with  two  thousand  spines, 
and  twelve  hundred  horns,  all  serving  for  legs, 
and  from  their  number  seeming  to  impede 
each  other's  motion,  yet  it  runs  'with  some 
share  of  swiftness  at  the  bottom,  and  it  is 
sometimes  no  easy  matter  to  overtake  it  It 
is  often  taken  upon  the  ebb,  by  following  it 
in  shallow  water,  either  in  an  osier  basket, 
or  simply  with  the  hand.  Both  the  spines 
and  the  horns  assist  its  motion ;  and  the  ani- 
mal is  usually  seen  running  with  the  mouth 
downward. 
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Some  kinds  uf  this  animal  are  as  good  eating 
as  the  lobster  ;  and  its  eggs,  which  are  of  a  deep 
red,  are  considered  as  a  very  great  delicacy. 
Bat  of  others  the  taste  is  but  indifferent ;  and  in 
all  places,  except  the  Mediterranean,  they  are 
little  sought  for,  except  as  objects  of  curiosity. 

Very  different  in  motion,  though  not  much 
different  in  shape,  from  these,  are  the  Acorn 
Shell. Fish,  the  Thumb-footed  Shell- Fish,  and 
the  imaginary  Barnacle.  These  are  tixed  to 
one  spot,  and  appear  to  vegetate  from  a  stalk. 
Indeed,  to  an  inattentive  spectator,  each  actu- 
ally seems  to  be  a  kind  of  fungus  that  grows 
in  the  deep,  destitute  of  animal  life,  as  well 
as  motion.  But  the  inquirer  will  soon  change 
his  opinion,  when  he  comes  to  observe  this 
mushroom-like  figure  more  minutely.  He 
will  then  see  that  the  animal  residing  within 
the  shell  has  not  only  life,  but  some  degree  of 
voraciousness ;  that  it  has  a  cover,  by  which 
it  opens  and  shuts  its  shell  at  pleasure ;  that 
it  has  twelve  long  crooked  arms,  furnished 
with  hair,  which  it  thrusts  forth  for  its  prey ; 
and  eight  smaller,  which  are  generally  kept 
in  the  shell.  They  are  seen  adhering  to  every 
substance  that  is  to  be  met  with  in  the  ocean ; 
rocks,  roots  of  trees,  ships'  bottoms,  whales, 
lobsters,  and  even  crabs,  like  bunches  of 
grapes  clung-  to  each  other  It  is  amusing 
enough  to  behold  their  operations.^  They  for 
some  time  remain  motionless  within  their 
shell ;  but  when  the  sea  is  calm,  they  arc  seen 
opening  the  lid,  and  peeping  about  them. 
They  then  thrust  out  their  long  neck,  look 
round  them  for  some  time,  and  then  abruptly 
retreat  back  into  their  box,  shut  their  lid,  and 
lurk  in  darkness  and  security.  Some  people  eat 
them  ;  but  they  are  in  no  great  repute  at  the 
tables  of  the  luxurious,  where  their  deformed 
figure  would  be  no  objection  to  their  being 
introduced. 

Of  all  animals  of  the  shelly  tribe,  the 
Pholades  are  the  most  wonderful.  From  their 
great  powers  of  penetration,  compared  with 
their  apparent  imbecility,  they  justly  excite 
the  astonishment  of  the  curious  observer. 
These  animals  are  found  in  different  places; 
sometimes  clothed  in  their  proper  shell,  at  the 
bottom  of  the  water ;  sometimes  concealed  in 
lumps  of  marly  earth  ;  and  sometimes  lodged, 
ttheli  and  all,  in  the  body  of  the  hardest  marble. 
In  their  proper  shell  they  assume  different  fig- 
ures; but,  in  general,  they  somewhat  resem- 
ble a  mussel,  except  that  their  shell  is  found 
actually  composed  of  five  or  more  pieces,  the 
smaller  valves  serving  to  close  up  the  open* 
Ings  left  by  the  irregular  meeting  uf  the  two 
principal  shells.  But  their  penetration  into 
rocks,  and  their  residence  there,  makes  up 
the  most  wonderful  part  of  their  history. 

>  Andersoii^s  Histoiy  of  Greenland. 


This  animal,  when  divested  of  its  shell,  re- 
sembles a  roundish  soft  pudding,  with  no  in- 
strument that  seems  in  the  least  fitted  for 
boring  into  stones,  or  even  penetrating  the  soft- 
est substances.  It  is  furnished  with  two 
teeth  indeed :  but  these  are  placed  in  such  a 
situation  as  to  be  incapable  of  touching  the 
hollow  surface  of  its  stony  dwelling  :  it  has 
also  two  covers  to  its  shell,  that  open  and  shut 
at  either  end ;  hut  these  are  totally  unservice- 
able to  it  as  a  miner.  The  instrument  with 
which  it  performs  all  its  operations,  and 
buries  itself  in  the  hardest  rocks,  is  only  a 
broad  fleshy  substance,  somewhat  resembling 
a  tongue,  that  is  seen  issuing  from  the  bottom 
of  its  shell.  With  this  soft  yielding  instru. 
ment,  it  perforates  the  most  solid  marbles ;  and 
having,  while  yet  little  and  young,  made  its 
way,  by  a  very  narrow  entrance,  into  the  sub- 
stance of  the  stone,  it  then  begins  to  grow 
bigger,  and  thus  to  enlarge  its  apartment 

The  seeming  unfitness,  however,  of  this 
animal  for  penetrating  into  rocks,  and  there 
forming  a  habitation,  has  induced  many 
philosophers  to  suppose  that  they  entered  the 
rock  while  it  was  yet  in  a  soft  state,  and  from 
the  petrifying  quality  of  the  water,  that  the 
whole  rock  hardened  round  them  by  degrees. 
Thus  any  penetrating  quality,  it  was  thought, 
was  unjustly  ascribed  to  them,  as  they  only 
bored  into  a  soft  substance,  that  was  hardened 
by  time.  This  opinion,  however,  has  been 
confuted,  in  a  very  satisfactory  manner,  by 
Dr  Bohads,  who  observed  that  many  of  the 
pillars  of  the  temple  of  Serapis  at  Puteoli 
were  penetrated  by  these  animals.  From 
thence  he  very  justly  concludes,  that  the 
pholades  must  have  pierced  into  them  since 
they  were  erected  ;  for  no  workman  would 
have  laboured  a  pillar  into  form,  if  it  had  been 
honey-combed  by  worms  in  the  quarry.  In 
short,  there  can  be  no  doubt  but  that  the 
pillars  were  perfectly  sound  when  erected : 
and  that  the  pholades  have  attacked  them, 
during  the  time  in  which  they  continued 
buried  under  water,  by  means  of  the  earth- 
quake  that  swallowed  up  the  city.' 

Fjx)m  hence  it  appears  that,  in  all  nature, 
there  is  not  a  greater  instance  of  perseverance 
and  patience  than  what  this  animal  is  seen  to 
exhibit.  Furnished  w^ith  the  bluntest  and 
sofest  auger,  by  slow  successive  applications, 
it  effects  what  other  animals  are  incapable  at 
performing  by  force ;  penetrating  the  hardest 
bodies  only  with  its  tongue.  When,  whilf> 
yet  naked,  and  very  small,  it  has  effected  an 
entrance,  and  has  buried  its  body  in  the  stone, 
it  there  continues  for  life  at  its  ease  ;  the  sea- 
water  that  enters  at  the  little  aperture  sup- 
plying it  with  luxurious  plenty.     W^heu   the 

*  BohadscLde  Amma-Uhui  Martnis,  p.  I53t 
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animal  has  taken  too  great  a  quantity  of  water, 
it  ia  seen  to  spurt  it  out  of  its  hole  with  some 
violence.  Upon  this  seemingly  thin  diet  it 
quickly  grows  larger,  and  soon  finds  itself 
under  a  necessity  of  enlarging  its  habitation 
and  its  shelL  The  motion  of  the  pholas  is 
slow  beyond  conception;  its  progress  keeps 
pace  with  the  growth  of  its  body ;  and,  in 
proportion  as  it  becomes  larger,  it  makes  its 
way  farther  into  the  rock.  When  it  has  got 
a  certain  way  in,  it  then  turns  from  its  former 
direction,  and  hollows  downward ;  till  at  last, 
when  its  habitation  is  completed,  the  whole 
apartment  resembles  the  bowl  of  a  tobacco 
pipe;  the  hole  in  the  shank  being  that  by 
which  the  animal  entered. 

Thus  immured,  the  pholas  lives  in  darkness, 
indolence,  and  plenty ;  it  never  removes  from 
the  narrow  mansion  into  which  it  has  pene- 
trated ;  and  seems  perfectly  content  with 
being  inclosed  in  its  own  sepulchre.  The 
influx  of  the  sea-warer  that  enters  by  its  little 
gallery  satisfies  all  its  wants;  and,  without 
any  other  food,  it  is  found  to  grow  from  seven 
to  eight  inches  long,  and  thick  in  proportion. 

But  they  are  not  supplied  only  with  their 
rocky  habitation;  they  have  also  a  shell  to 
protect  them :  this  shell  grows  upon  them  in 
the  body  of  the  rock,  and  seems  a  very 
unnecessary  addition  to  their  defence,  which 
they  have  procured  themselves  by  art  These 
shells  take  different  forms,  and  are  often  com- 
posed of  a  different  number  of  valves ;  some- 
times six,  sometimes  but  three;  sometimes 
the  shell  resembles  a  tube  with  holes  at  either 
end,  one  for  the  mouth,  and  the  other  for  void- 
ing the  excrements. 

Yet  the  pholas  thus  shut  up»  is  not  so  soli- 
tary an  animal  as  it  would  at  first  appear ;  for 
though  it  is  immured  in  its  hole  without  egress, 
though  it  is  impossible  for  the  animal,  grown 
(o  a  gpreat  size,  to  get  out  by  the  way  it  made 
in,  yet  many  of  this  kind  often  meet  in  the 
heart  of  the  rock,  and  like  miners  in  a  siege, 
who  sometimes  cross  each  other's  galleries, 
they  frequently  break  in  upon  each  other's 
retreats.  Whether  their  thus  meeting  be  the 
work  of  accident  or  of  choice,  few  can  take 
upon  them  to  determine :  certain  it  is,  they 
are  most  commonly  found  in  numbers  in  the 
same  rock  ;  and  sometimes  above  twenty  are 
discovered  within  a  few  inches  of  each  other.' 

'  AfoUusca.^^Mhiiy  may  have  probably  noticed,  in 
their  ramblings  along  the  sea  beach,  certain  gelatinous 
transparent  masses  deposited  by  the  receding  tide  upon 
the  sands.  Th«iy  resemble  very  large  planoconvex  lenses, 
and  are  devoid  of  colour,  eiccpt  in  a  few  minute  points, 
which  appear  like  grains  of  yellow  sand,  or  the  eggs  of 
some  shells  embedded  in  their  subetanre.  This  has  led 
many  fo  consider  them  as  the  spawn  of  some  marine  ani- 
mal.  If  one  of  theve  Jellies  be  placed  in  a  tub  of  brine 
immediately  after  it  reaches  the  shore,  the  observer,  will 
be  surprised  to  find  it  possessed  of  animation.     The  su- 


As  to  the  rest,  this  animal  is  found  in  great, 
est  numbers  at  Ancona,  in  Italy ;  it  is  found 
along  the  shores  of  Normandy  and  Poitou,  in 
France;  it  is  found  also  upon  some  of  the 
coasts  of  Scotland :  and,  in  general,  is  con- 
sidered as  a  very  great  delicacy  at  the  tables 
of  the  luxurious. 

perior,  or  convex  part,  will  expand  like  the  top  of  an 
umbrella,  and  from  its  under  swface  several  fringed  and 
leaf-like  membranes  will  be  developed.  The  remains 
of  numerous  threads,  or  tendrils,  will  float  out  from  the 
margin  of  the  umbrella,  following  the  motions  of  the  ani. 
mal  as  it  swims  around  the  tub.  These  threads  are  often 
several  feet  in  length  before  they  are  broken  by  the  sand; 
they  are  probably  employed  both  to  entice  and  secure  the 
prey,  and  they  produce  a  sharp,  stinging  sensation,  when 
applied  to  the  skin.  It  is  from  the  appearance  and  ofien- 
sive  power  of  these  last  organs,  that  seamen  have  given 
the  animal  the  title  of  the  sea  nettle,  and  naturalists  the 
generic  name  Meduta. 

The  medusa  is  a  familiar  example  of  the  class  of 
animated  beings  which  are  the  subjects  of  the  following 
remarks.  They  are  all  alike  gelatinous  and  transparent, 
and  many  of  them  melt  and  flow  away  when  exposed  in 
the  open  air  to  the  direct  rays  of  the  sun. 

Of  all  the  tribes  of  molluscsB  which  are  scattered  over 
every  part  of  the  ocean,  the  most  splendid  and  the  best 
known  is  the  Partuguete  man-of-war  {Phytaiia).   This 
is  an  oblong  animated  sack  of  air,  elongated  at  one  extre- 
mity into  a  conical  neck,  and  surmounted  by  a  mem- 
braneous expansion  running  nearly  the  whole  length  of 
the  body,  and  rising  above  into  a  semicirclar  sail,  whicu 
can  be  expanded  or  contracted  to  a  considerable  extent, 
at  the  pleasure  of  the  animal.     From  beneath  the  body 
are  suspended  from  ten  to  fifty  or  more  little  tubes,  from 
half  an  inch  to  an  inch  in  length,  open  at  their  lower  ex. 
tremity,  and  formed  like  the  flower  of  the  blue4)ottle. 
These  have  been  regarded  as  temporary  receptacles  for 
food,  like  the  first  stomach  of  cattle ;  but  as  the  animal 
is  destitute  of  any  visible  moutli  or  alimentary  canal,  and 
as  I  have  frequently  seen  fish  in  their  cavities  apparently 
half  digested,  I  cannot  but  consider  them  as  proper  stom- 
achs ;  nor  indeed  is  it  a  greater  paradox  in  zoology  that 
an  animal  should  possess  many  independent  stomachs ; 
than  that  the  strange  carnivorous  vegetable,  the  saracinea, 
should  make  use  of  its  leaves  apparently  for  a  similar 
purpose.      From  the  centre  of  this  group  of  stomachs 
depends  a  little  cord,  never  exceeding  the  fourth  of  an 
inch  in  thickness,  and  often  forty  times  as  long  as  tlie 
body.  The  size  of  the  Portuguese  man.of.war  varies  from 
half  an  inch  to  six  inches  in  length.     When  it  is  in  mo. 
tion,  the  sail  is  accommodated  to  the  force  of  the  breeze, 
and  the  elongated  neck  is  curved  upward,  giving  to  the 
animal  a  form  strongly  resembling  the  little  glass  swans 
which  we  sometimes  see  swimming  in  goblets. 

The  mode  in  which  the  animal  secures  his  prey  Ims 
been  a  subject  of  much  speculation,  for  the  fish  and  crabs 
that  are  frequently  found  within  the  little  tubes  are  often 
laqre  enough  to  tear  them  in  pieces  could  tliey  retain 
their  natural  vigour  during  the  contest*  Deceived  by  the 
extreme  pain  which  is  felt  when  the  cable  is  brought  into 
contact  with  the  back  of  the  hand,  naturalists  have  coiu 
eluded,  I  think  too  hastily,  that  this  organ  secretes  a  poi- 
sonous or  acrid  fluid,  by  which  it  benumbs  any  unfortu- 
nate fish  or  other  wiimal  that  ventures  within  its  toils, 
allured  by  the  ho|>e  of  making  a  meal  upon  what,  in  its 
ignorance,  it  has  mistaken  for  a  worm.  The  secret  will 
be  better  explained  by  a  more  careful  examination  of  the 
organ  itself.  The  cintl  is  composed  iA  a  narrow  layer  oi 
contractile  fibres,  scarcely  visible  when  relaxed,  on  ac- 
count of  Its  transparency.  If  the  animal  be  large,  this 
layer  of  fibres  will  sometimes  extend  itself  to  the  length 
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of  four  CUT  five  yards.  A  spiral  line  of  blue  bead-like  bo- 
dies, less  than  the  head  of  a  pin,  revolves  around  the 
cable  from  end  to  end,  and  under  the  microscope  these 
beads  appear  covered  with  minute  prickles,  so  bard  and 
sharp,  that  they  will  readily  enter  the  substance  of  wood, 
adhering  with  such  pertinacity  that  the  cord  can  rarely 
be  detached  without  breaking.  It  is  to  these  prickles 
that  the  man-of-war  owes  its  power  of  destroying  animals 
much  its  superior  in  strength  and  activity.  When  any 
thing  becomes  impaled  upou  the  cord  the  contractile 
fibres  are  called  into  action,  and  rapidly  shrink  from 
many  feet  in  length  to  less  than  the  same  number  of 
inches,  bringing  the  prey  within  reach  of  the  little  tubes 
by  one  of  which  it  is  immediately  swallowed. 

I  might  now  proceed  to  describe  many  analogous  ani- 
mals scarcely  inferior  in  interest,  but  it  Is  time  to  notice 
some  individuals  of  another  tiibe,  residing  beneath  the 
surface,  and  therefore  less  generally  known. 

The  grandest  of  these  is  the  beroe.  In  siae  and  form 
it  precisely  resembles  a  purse,  the  mouth,  or  orifice,  an- 
swering to  one  of  the  modem  metallic  clasps.  It  is  per- 
fectly transparent ;  and  in  order  to  distinguish  its  filmy 
outlines,  it  is  necessary  to  place  it  in  a  tumbler  of  brine 
held  between  the  observer  and  the  light,  in  certain  di- 
rections the  whole  body  appears  faintly  irrldesoent,  but 
there  are  several  luugitudinal  narrow  lines  which  reflect 
the  full  rich  tints  of  the  rainbow  in  the  most  vivid  man- 
ner, for  ever  varying  and  mingling  the  hues,  even  while 
the  animal  remains  at  rest.  Under  the  microscope  these 
lines  display  a  6ucce8si<m  of  innumerable  coloured  scales 
or  minute  fius,  which  are  kept  unceasingly  io  motion, 
thus  producing  the  play  of  colours  by  continually  chang- 
ing the  angle  of  reflection.  The  movements  of  the  beroe 
are  generally  retrograde,  and  are  not  aided  by  the  col- 
oured scales,  but  depend  upon  the  alternate  contraction 
and  dilatation  of  the  mouth.  The  lips  are  never  per. 
fectly  closed,  and  the  little  flsh  and  shrimps  which  play 
around  them  are  continually  entering  and  leaving  them 
at  pleasure.  The  animal  is  dependent  for  its  food  upon 
such  semi.animated  sul>statices  as  it  draws  within  its 
grasp  by  moving  slowly  backwards  in  the  water,  and 
retains  them  in  consequence  of  their  own  feebleness  and 
inability  to  escape  the  weakest  of  snarts. 

Another  tribe  of  the  #fa^Mrc«#  {Salpa),  though  much 
smaller  than  the  beroe,  are  more  complex  in  stnicture, 
and  possesses  a  higher  interest  in  consequence  cf  the  sin- 
gular habits  of  some  of  the  species.  They  are  double 
lacks,  resembling  the  beroe  in  general  form,  but  desti- 
tute <^  irridescence.    The  outer  sack,  or  mantle,  rarely 


exceeds  an  inch  in  length,  and  is  commonly  about  ball 
as  wide.  The  inner  sack  is  much  smaller,  and  the  in- 
terval between  these  forms  a  cavity  for  the  vrater  which 
they  breathe,  and  for  some  of  the  viscera.  Their  visible 
organs  are  a  transparent  heart,  which  can  only  be  seen 
in  the  strongest  light  ;  a  splendid  double  row  of  whitish 
bead-like  cavities  forming  a  spiral  line  near  one  extrem- 
ity, and  supposed  to  be  either  lungs  or  ovaries ;  numerous 
broad^  flat,  pearly  muscles,  barely  distinguished  by  their 
mistiuen,  and  an  alimentary  canal  as  fine  as  horse-hair, 
with  a  slight  enlargement  at  one  spot,  which  has  been 
cAlled  a  stomach.  This  enlargement  resembles  both  in 
size  and  colour  a  grain  of  sand.  From  the  base  of  the 
animal  arises  two  longer  and  four  or  five  shorter  conical 
spines  of  jelly,  curved  into  hooks  at  the  points,  by  means 
of  which  numerous  individuals  attach  themselves  toge- 
ther in  double  rows  like  the  leaflets  of  a  pinnated  ImT. 
Cords  of  this  kind,  composed  of  ft^-ty  or  fifty  animals, 
were  often  taken,  but  they  separate  and  reattach  them- 
selves at  pleasure. 

To  the  gregarious  habits  of  this  little  mollusque  we 
owe  a  very  singular  and  striking  phenomena,  wluch  1 
have  never  seen  noticed  by  naturalists,  although  we  fre- 
quently witnessed  it  near  the  Cape  of  Good  Hope.  The 
animals  are  occasionally  found  associated  together  in  such 
countless  myriads  that  the  sea  is  literally  filled  with  them, 
sometimes  over  tliree  or  four  square  miles  of  surface, 
and  to  the  depth  of  several  fathoms.  The  yellow  spots 
which  have  been  descrilied  being  the  only  coloured  por- 
tions of  their  body,  give  to  the  whole  tract  the  appear, 
ance  of  a  shoal  or  sand-bank  at  some  distance  below  the 
surface.  The  deception  is  heightened  by  the  greater 
smoothness  of  the  water  at  these  places,  particularly  in 
calm  weather  ;  for  so  doeely  are  the  animals  crowded  to. 
gether,  that  the  water  is  rendered  in  a  manner  less  fluid-, 
the  smaller  billows  break  around  the  margin  and  are  lost, 
while  the  heavy  waves  of  the  Southern  ocean  are  some- 
what opposed  in  their  progress,  and  take  on  in  a  slight 
degree  the  usual  appearance  of  the  ground-swell.  There 
can  be  but  little  doubt  that  many  of  the  numerous  ahoali 
laid  down  in  the  charts  of  this  region,  but  which  have 
never  been  seen  by  any  but  the  supposed  disooveren, 
have  been  immense  banks  of  these  gregarious  molluscs. 
In  sailing  through  a  tract  of  this  description,  in  which  the 
progress  of  the  ship  was  very  sensibly  retarded,  I  have 
dipt  up  with  the  ship's  bucket  a  greater  bulk  of  the  ani- 
mals than  of  the  water  in  which  they  were  suqpiended. 
How  wonderful  are  the  efTects  produced  by  the  minute 
links  of  creation  1"— I>r  Rcynall  Coates  qf  i'hUadelpkia, 
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BOOK  I. 

OF  FROGS  AND  TOADS. 


or  Twoaa  ahd  tdids  in  asNnuL. 

I>  we  emei^e  from  the  deep,  the  first  and 
inost  dtiviatu  cUu  of  amphibioiu  tuiiinala  that 
occur  upon  land  are  frogs  and  loada.  These, 
nrherever  thej  reside,  seem  equally  adapted 
for  liwng  upon  land,  and  in  (he  water,  having 
their  hearts  formed  in  such  a  manner  as  lo 
dispense  with  the  auistance  of  (he  lungs  in 
carrying  on  the  circulstion.  The  frog  and' 
the  toad,  therefore,  can  live  several  days  under 
water.without  any  danger  of  suftbcalion;  they 
Wiuit  but  little  air  at  the  bottom;  and  what  is 
wanting  is  supplied  by  lungs,  like  bladders, 
which  are  generally  distended  with  wind,  and 
answer  all  the  purposes  of  a  reservoir  from 
whence  to  breathe. 

To  describe  the  form  of  animals  so  well 
knowu  would  be  superfiuous  ;  to  mark,  those 
ditferences  that  distinguish  them  from  each 
other  may  be  necessary.  The  frog  moves  by 
leaping ;  the  toad  crawls  along  the  ground  : 
the  frog  is,  in  general,  less  than  the  toad  ;  ils 
colour  is  brighter,  and  with  a  more  polished 
surface  ;  the  toad  is  brown,  rough  and  dusty. 
The  frog  is  light  and  ictive,  and  its  bellv 
comparatively  small  ;  the  toad  ia  slow,  swol- 
len, and  incapable  of  escaping.  The  frog, 
when  taken,  contracts  itself  so  as  to  have  a 
lump  on  its  back ;  the  toad's  back  is  straight 
and  even.  Their  internal  parts  are  nearly  the 
same,  except  that  the  lungs  of  the  toad  are 
more  compact  than  those  of  the  frog;  they 
have  fewer  air-bladders,  and,  of  consequence, 
the  animal  is  leas  fitted  for  living  under  water. 
Such  are  the  dj fie rences  with  respect  to  figure 
and  conformation  ;  their  habitudes  and  man- 
ners exhibit  a  greater  variety,  and  require  a 
separate  description. 


Tub  external  figure  of  the  froe  is  too  well 
known  to  need  a  description.  Its  power  of 
taking  lai^e  leaps  is  remarkably  great,  com 
pared  to  the  bulk  of  its  body.  It  is  the  host 
swimmer  of  all  four-footed  animals;  andv na- 
ture hath  finely  adapted  its  parts  for  those 
ends,  the  arms  being  light  and  active,  the  legs 
and  thighs  long,  and  furnished  with  very 
strong  muscles. 

If  we  examine  this  animal  internally,  we 
shall  find  that  it  has  a  very  little  brain  for  its 
size;  a  very  wide  swallow;  a  stomach  seem, 
ingly  small,  but  capable  of  great  distension. 
The  heart  in  (he  frog,  as  in  all  other  animals 
that  are  truly  ampbibious,  has  but  one  ventri- 
cle ;  BO  that  the  blood  can  circulate  without  the 
assistance  of  the  lungs,  while  it  keeps  under 
water.  The  lungs  resemble  a  number  o1 
small  bladders  joined  togeljier,  like  the  cells 
of  a  honey-comn :  they  are  connected  to  the 
back  by  muscles,  and  can  be  distended  or  ex- 
hausted at  the  animal's  pleasure.  The  male 
has  two  testiculi  lying  near  the  kidneys;  and 
the  female  has  two  ovaries  lying  near  the  same 
place  ;  but  neither  male  nor  female  have  any 
of  the  external  instruments  of  generation ;  thr 
anus  serving  for  that  purpose  in  both.     Such 
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are  the  most  striking  peculiarities  in  the  ana- 
tomy of  a  frog  ;  and  in  these  it  agrees  with 
the  toad,  the  lizard,  and  the  serpent  They 
are  ail  formed  internally  pretty  much  in  the 
same  manner,  with  spongy  lungs^  a  simple 
heart,  and  are  destitute  of  the  external  instru- 
ments that  serve  to  continue  the  kind. 

Of  all  those  who  have  given  histories  of  the 
frog,  Mr  Reesal,  of  Nuremberg,  seems  the 
most  accurate  and  entertaining.  His  plates  of 
this  animal  are  well  known ;  his  assiduity 
and  skilfulness  in  observing  its  manners  are 
still  more  deserving  our  esteem.  Instead, 
therefore,  of  following  any  other,  I  will  take 
him  for  my  guide ;  and  though  it  be  out  of 
my  power  to  amuse  the  reader  with  his  beau- 
tiful designs,  yet  there  will  be  some  merit  in 
iranscribing  his  history. 

The  common  brown  frog  begins  to  couple 
early  in  the  season,  and  as  soon  as  the  ice  is 
thawed  from  the  stagnating  waters.  In  some 
places  the  cold  protracts  their  genial  appetite 
till  April;  but  it  generally  begins  about  the 
middle  of  March.  The  male  is  usually  of  a 
grayish  brown  colour ;  the  female  is  more  in- 
clining to  yellow  speckled  with  brown.  When 
they  couple,  the  colours  of  both  are  nearly 
alike  on  the  back;  but  as  they  change  their 
skins  almost  every  eighth  day,  die  old  one  fall, 
in^  off  in  the  form  of  mucus,  the  male  grows 
yellower,  and  the  female  more  brown.  In 
the  males  the  arms  and  legs  are  much  stronger 
than  in  the  females ;  and  at  the  time  of  coup, 
line,  they  have  upon  their  thumbs  a  kind  of 
fleshy  excrescence,  which  they  fix  firmly  to 
the  breast  of  the  female.  This  Linnaeus  sup- 
posed  to  be  the  male  instrument  of  generation ; 
but,  by  closer  inspection,  it  is  found  only  of 
service  in  holding  the  female  in  a  more  strict 
embrace.  It  may  be  cut  off,  and  the  impreg- 
nation continue  unimpaired :  it  is  sometimes 
found  in  the  opposite  sex;  and  some  of  the 
males  are  found  entirely  without  it ;  however, 
when  it  b  cut  off,  the  male  cannot  hold  the  fe- 
male  so  strongly  as  before. 

The  sexes  couple  only  once  a  year :  and 
then  continue  united  sometimes  for  four  days 
together.  At  this  time  they  both  have  their 
bellies  greatly  swollen  ;  that  of  the  female 
being  filled  with  eggs ;  the  male  having  the 
skin  of  the  whole  body  distended  with  a  lim- 
pid  water,  which  is  ejected  in  impregnation. 
As  soon  as  the  male  has  leaped  upon  the  fe- 
male, he  throws  his  fore  legs  round  her  breast, 
and  closes  them  so  firmly,  that  it  is  impossible, 
with  the  naked  hands,  to  loose  them.  The 
male  clasps  his  fingers  between  each  other,  in 
the  same  manner  as  people  when  they  are 
praying  ;  the  thumbs  press  with  their  thickest 
sides  against  the  breast  of  the  female ;  and 
though  she  should  struggle  ever  so  much,  no- 
tliing  can  induce  him  to  let  go  his  hold.    The 


grasp  seems  involuntary  and  convulsive  ;  they 
cannot  be  easily  torn  asunder ;  and  they  swim, 
creep,  and  live  united,  for  some  days  succes- 
sivehr,  till  the  female  hath  shed  her  spawn, 
which,  at  length,  she  does  almost  in  an  in- 
stant B  ut  how  the  impregnation  is  performed , 
without  any  apparent  instruments  of  genera- 
tion, has  long  been  an  object  of  inquiry  ;  and 
still  continues  in  great  obscurity.  To  inves- 
tigate the  difficulty  as  carefully  as  possible, 
our  German  philosopher  continued  to  examine 
their  mutual  congress  for  three  years  together, 
and  availed  himself  of  all  the  lights  that  the 
knife,  or  analogy,  could  furnish.' 

After  having  chosen  twelve  couple  of  frogs 
that  were  thus  joined  to  each  other,  and  having 
placed  each  couple  in  a  glass  vessel  with 
water,  he  scarcely  let  them  out  of  his  sight  day 
or  nighty  and  even  sat  up  two  nights  together 
to  examine  their  operations.  The  first  day  he 
observed  nothing  that  deserved  remark :  but 

'  Differeni  devekpmenti  oftmbryo  ^  Fn^t — ^Dur. 
ing  the  cohesion  of  the  two  sexes,  the  female  com- 
mences the  deposition  of  the  spawn,  which  Is  fecundated 
during  its  passage.  When  first  expelled  it  consists  of 
numerous  small  opaque  globular  bodies,  enveloped  in  s 
small  glairy,  or  glutinous  mass.  This  latter  substance 
soon  absorbs  a  large  quanti^  of  water,  and,  in  the  coune 
of  an  hour  or  two,  each  becomes  not  less  than  a  quarter 
xA  an  inch  in  diameter.  The  consequence  of  this  aug- 
mentation in  the  bulk  of  the  transparent  mass,  surround- 
ing each  embryo,  is,  that  all  the  latter  are  removed  from 
each  other  by  a  whole  diameter  of  each  globe;  and  they 
appear  like  l^lack  dots  regularly  distributed  throughout  a 
large  mass  of  transparent  Jelly. 

The  deposit  of  the  eggs  takes  place  at  the  bottom  of 
the  water,  notwithstanding  the  assertion  of  some  natu- 
ralists, and  of  Ranel  amongst  them,  that  tliey  are  expel, 
led  at  the  surface,  llie  mistake,  probably,  arose  from 
the  mass  of  eggs  being  generally  found  at  the  surface  ; 
but  this  arises  merely  from  the  disengagement  of  gas  in 
the  substance  of  the  glairy  envelope,  in  consequence  of 
partial  decomposition. 

The  changes  which  now  begin  to  take  place  in  the 
embryo  are  most  interesting.  They  have  been  detailed 
in  a  very  minute  and  satis&ctoiy  manner  by  Rusconi 
and  I  have  taken  considerable  pains  during  the  last 
spring  to  follow  out  his  investigations,  and  by  actual  ob- 
servation to  correct  or  confirm  his  account.  I  may  here 
observe,  once  for  all,  that  with  the  exception  of  a  few  of 
the  details  in  the  earliest  periods,  I  have  been  able  to  sa. 
tisfy  myself  of  his  coirectness ;  and  in  those  points,  I  b«. 
lieve  that  I  only  failed  to  do-  so,  partly  by  my  not  ha>^- 
ing  obtained  the  ova  immediately  after  their  expulsion, 
and  partly  by  the  want  of  time  to  enter  into  all  the  ne- 
cessary minutiae  of  the  investigation. 

I  have  also  to  observe  that  the  development  of  the 
young  is  more  or  less  rapid,  according  to  the  tem- 
perature of  the  atmosphere ;  and  that  I  was  enabled  to 
retard  or  hasten  it  by  regulating  this  circumstance.  I 
therefore  kept  my  reservoir  of  eggs  in  a  yvrj  cold  situa- 
tion, and  occasionally  brought  a  few  of  them  into  mjr 
drawing-room  for  the  purpose  of  observation ;  in  which 
place,  being  in  an  elevated  temperature,  the  development 
l>ecame  very  rapid.  As  my  object,  therefore,  was  to  as- 
certain positive  facts,  rather  than  the  periods  of  the 
changes,  which  were  dependant  upoo  variable  clrcmn- 
stances,  1  kept  no  register  of  the  temperature  or  of  the 
periods;  and  I  shall,  in  both  these  particuhuns,  give  some 
of  the  statements  of  the  accurate  Ruscoil. 
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the  second  they  began  to  be  agitated  more 
than  before;  the  males  made  a  noise  some- 
what resembling  the  erunting  of  a  hog ;  the 
females  only  kept  sinking  and  rising  in  the 
water. 


The  embryo  is  found,  in  the  firat  place,  to  consigt  of 
a  sman  globular  body,  one  side,  or  hemisphere,  of  which 
is  of  a  dariL  brown  colour,  the  other  being  much  paler. 
In  a  very  short  period  after  the  egg  is  deposited, — four 
hours,  according  to  Rusconi, — a  deep  furrow  across  the 
dark  hemisphere  divides  it  Into  two  equal  parts,  and  this 
is  soon  afterwards  crossed  by  another  at  right  angles;  a 
third  and  a  fourth  furrow  are  produced,  and  so  on,  until 
the  whole  surface  of  this  side  of  the  sphere  is,  as  it  were, 
granulated.  This  appearance,  however,  is  but  transi- 
tory, the  surface  soon  becoming  almost  smooth.  In  the 
ctnirse  of  the  second  day,  the  sphere  begins  to  elongate, 
and  a  groove,  which  had  previously  divided  the  upper 
part  of  it  into  two  equal  parts,  begins  to  close  up.  The 
head  becomes  prominent,  the  tall  begins  to  show  itself, 
the  little  hooks  by  which  it  subsequently  lays  hold  of  ob- 
jects and  supports  Itself,  begin  to  appear.  At  this  pe- 
riod the  examination  becomes  more  easy,  and  more  in- 
teresting.  At  somewhat  more  than  fifty  hours  in  an  ele. 
vated  temperature,  the  head  is  veiy  well  marked,  the 
tail  somewhat  elongated,  and  even  the  rudiment  of  the 
membrane,  or  web,  which  Is  destined  to  form  its  fin,  is 
visible.  About  this  time,  also,  a  small  projection  takes 
place  on  each  side  of  the  head,  which  is  the  earliest  in. 
dication  of  the  branchia,  and  the  muscles  of  the  spine 
may  just  be  seen.  In  figure  2  of  the  woodcut,  I  have 
given  an  outline  of  the  embryo  in  this  condition.  At 
this  time  the  water  is  seen  to  flow  In  a  distinct  and  ra- 
pid current  to  the  branchial  orifice  over  the  rudiments  of 
the  branchisB,  which  are  now  just  visible,  the  course  of 
which  current  I  have  indicated  by  arrows.  These  parts 
gradually  become  more  developed;  the  body  is  more 
elongated,  the  branchia  more  distinct;  the  fin  extends 
round  the  tail  and  partly  over  the  back ;  and  the  head  is 
distinguished  from  the  body  by  a  slight  contraction  at 
the  neck;  and  a  short  period  more  suffices  to  bring  it  to 


The  male  of  the  first  couple  ejected  the  hu- 
midity with  which  his  body  was  swollen,  by 
which  the  water  in  the  glass  was  made  mud. 
dy ;  and  he  soon  after  quitted  the  female. — 
Our  philosopher  continued  for  twelve  hours  to 

the  condition  represented  in  figures  3, 4,  of  the  woodcut, 
in  which  the  branchisB  are  seen  to  consist  of  two  tuber, 
cles  on  each  side,  as  yet  simple  and  undivided ;  the  hold- 
era,  which  are  small  simple  organs  placed  near  the  situ, 
ation  of  the  future  mouth,  and  which  serve  to  enable  the 
little  animal  to  attach  itself  by  means  of  a  viscid  secre- 
tion at  their  extremities,  have  become  longer,  the  web, 
or  fin,  is  also  enlarged.     By  this  time  the  first  voluntary 
motion  of  the  embryo  is  discovered  on  the  application  of 
any  means  of  excitement  or  disturbance  ;  but  it  consists 
only  of  a  slight  movement  of  the  head  or  tail.     The  nos« 
triis  are  seen  more  distinctly,  but  the  mouth  is  scarcely 
yet  observable,  and  shortly  afterwards  the  eye,  in  a  ru- 
dimentary state,  may  be  just  discerned.     The  next  step 
in  the  development  is  a  slight  division  of  the  branchias 
into  lobes,  and  the  appearance  of  that  beautiful  and  in- 
teresting phenomenon,   the  circulation   of   the    blood 
through  these  organs.    The  embryo,  which  is  still  con- 
fined to  a  curvMi  position  by  the  envelopes  (fig.  1),  is 
now  seen  frequently  to  extend  itself  by  sudden  jerks,  as 
if  to  emancipate  Itself  from  its  confinement,  which  It 
eventually  does  by  tearing  the  membrane  of  the  e^. 
The  Tadpoles,  we  see,  are  now  hatched  (fig.  6).     Ao- 
cording  to  Rusconi,  this  takes  place  wilhiu  four  days 
after  the  deposit  of  the  eggs,  in  a  temperature  varying 
only  from  23®  to  27®  Cenligr.  (78®.4  to  SO^.C  Fahr.); 
but  certainly  In  our  own  climate,  in  the  ordinary  tem- 
perature of  our  spring.  It  does  not  take  place  until  at 
least  a  month.     As  I  before  observed,  the  development 
may  be  greatly  hastened  by  a  constant  elevation  of  tem- 
perature, and  I  was  often  surprised  at  the  degree  to 
which  this  was  the  case  in  the  course  of  my  own  obser- 
vations ;  but  the  comparatively  low  temperature  of  our 
spring,  and  the  cold  frosty  nights  which  occur  in  March 
and  April,  may  well  account  for  such  a  discrepancy. 
If  the  eggs  be  deposited  at  the  middle  or  latter  end  of 
March,  it  is  generally,  %rith  us,  the  latter  end  of  April 
before  they  are  hatched.     The  situation  of  the  mouth  is 
now  distinctly  visible,  though  the  opening  is  but  small ; 
and  even  when  it  becomes  considerably  enlarged  It  has 
no  power  (rf  movement,  and  there  are  no  distinct  lips. 
The  branchisB  now  speedily  enlarge,  and  each  of  the  two 
branches  on  either  side  is  seen  to  consist  of  about  four 
leaves  f  figs.  6.  9) ;  these  are  sessile  upon  the  body  or 
stem  01  Uie  branchia ;  they  are  somewhat  granular  on 
the  surface,  and  slightly  irregular  in  their  form ;  there  b 
also  frequently  a  short  additional  branch  at  the  base  of 
the  posterior  one,  as  is  shown  in  the  outline,  figure  9. 
The  present  state  of  these  organs,  which  have  'now  ar- 
rived at  their  maximum  of  development,  constitutes  one 
of  the  most  charming  objects  for  microscopic  observation 
which  can  be  conceived,  and  to  view  which  a  very  high 
power  is  not  necessary,  nor  even  desirable.     The  current 
of  the  blood  poured  in  regular  pulsations  at  each  cf4i-> 
traction  of  the  heart,  passes  up  each  stem  or  main  branch 
of  the  branchisB,  and  a  distinct  stream  is  given  ofi*  to 
each  leaf;  it  is  propelled  to  the  extremity,  and  then  re* 
turns  down  the  opposite  sides  in  the  most  regular  man- 
ner, and  the  parts  are  so  transparent  that  every  globule 
of  blood  is  distinctly  and  beautifully  visible. 

This  state  of  things,  however,  is  destined  to  last  but 
a  short  time.  No  sooner  have  these  interesting  oi^gans 
attained  their  greatest  development  than  they  begin  to 
diminish  in  slxe ;  they  become  obtuse  (fig.  7,)  and  are 
gradually  so  reduced  as  to  be  withdrawn  witliin  the  bran, 
chial  cavity,  and  concealed  by  a  little  operculum  of  the 
integument.  The  eyes  are  now  perfectly  formed.  The 
holders  have   become  much  diminished  ia  sias;    the 
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observe  whether  the  female  would  cast  her 
spawn ;  but  6nding  her  tardy,  he  dissected 
both  her  and  the  male  :  in  the  latter,  the  sper* 
matic  vessels  were  quite  empty,  as  might  na- 
turally have  been  supposed ;  but  for  the  fe- 
male,  her  spawn  still  remained  in  her  body. 
Upon  its  being  extracted,  and  put  into  water, 
it  perished  without  producing  any  animal 
whatever.  From  hence  he  justly  concluded, 
that  it  required  that  the  eggs  should  be  ejected 
from  the  bodv  of  the  female  before  they  could 
be  at  ail  prolific.  In  another  pair  the  male 
quitted  the  female,  who  did  not  eject  her 
spawn  till  sixteen  days  after ;  and  these,  like 
the  former,  came  to  nothing.  Bat  it  was  very 
different  with  some  of  the  rest.  The  females 
ejected  their  spawn  while  the  male  still  re- 
mained in  his  station,  and  impregnated  the 
masses  at  different  intervals  as  they  fell  from 
her ;  and  these  all  brought  forth  animals  in 
the  usual  course  of  generation.  From  these 
observations  it  was  easy  to  infer,  that  the  fe- 
male was  impregnated  neither  by  the  mouth, 
as  some  philosophers  imagined,  nor  by  the 
excrescence  at  the  thumbs,  as  was  the  opinion 
of  Linnaeus,  but  by  the  inspersion  of  the  male 
seminal  fluid  upon  the  eggs,  as  they  proceeded 
from  the  body. 

A  single  female  produces  from  six  to  ele- 
ven hundred  eggs  at  a  time ;  and,  in  general, 
she  throws  them  all  out  together  by  a  single 
effort;  though  sometimes  she  is  an  hour  in 
performing  this  task.  While  she  is  thus 
bringing  forth,  it  may  be  observed  that  the 
male  acts  the  part  of  a  midwife,  and  promotes 
the  expulsion  of  the  eggs  by  working  with  his 
thumbs,  and  compressing  the  females  body 
more  closely.  The  eggs  which  were  com- 
pressed in  tne  womb,  upon  being  emitted,  ex- 
pand themselves  into  a  round  form,  and  drop 
to  the  bottom  of  the  water ;  while  the  male 
swims  off,  and  strikes  with  his  arms  as  usual, 
though  they  had  continued  so  long  in  a  state 
of  violent  contraction. 

The  egg,  or  little  black  globe,  which  pro- 
duces a  tadpole,  is  surrounded  with  two  differ, 
ent  kinds  of  liquor.  That  which  immediately 
surrounds  the  globe  is  clear  and  transparent, 

mouth  hu  acquired  movable  lips,  and  has  changed  its 
position  ^rom  the  inferior  part  of  the  head  to  near  the 
extremity,  and  the  little  creature  which  has  hitherto  doi. 
rived  its  sustenance  either  from  its  oim  resources  or  hy 
absorption,  now  seelts  its  food  amid  softened  and  decom- 
posing vegetable  matter.  The  caudal  web  (fig.  8)  has, 
there^re,  become  considerably  developed,  and  serves  for 
very  rapid  as  well  as  varied  locomotion.  The  colour  of 
the  body,  too,  has  undergone  a  considerable  change,  hav- 
ing become  of  a  soft  olive  green,  the  abdomen  being 
dotted  with  golden  yellow.  The  Tadpole  now  undergoes 
but  little  change  in  Its  external  form  for  a  considei^le 
time,  but  increases  rapidly  in  bulk,  and  by  and  by  a  lit* 
tie  tubercle  appears  on  each  side  of  the  vent,  which  is 
the  rudiment  of  the  posterior  extremity .*»Be^V  Hlttory 
^  BHtuh  JUptikt, 


and  is  contained  in  its  proper  membrane;  that 
which  surrounds  the  whole  is  muddy  and  mu. 
cons.  The  transparent  liquor  serves  for  the 
nourishment  of  the  tadpole  from  time  to  time ; 
and  answers  the  same  purposes  that  the  white 
of  the  tgg  does  to  birds.  The  tadpoles,  when 
this  membrane  is  broken,  are  found  to  adhere 
with  their  mouth  to  part  of  it ;  and  when  they 
get  free,  they  immediately  sink  to  the  bottom 
of  the  water,  never  being  able  to  get  to  the 
top  after,  while  they  continue  in  their  tadpole 
form. 

But  to  return — When  the  spawn  is  emitted 
and  impregnated  by  the  male,  it  drops^aswas 
said,  to  the  bottom,  and  there  the  white  quickly 
and  sensibly  increases.  The  eggs,  which, 
during  the  four  6rst  hours,  suffer  no  perceptible 
change,  begin  then  to  enlarge  and  grow 
lighter ;  by  which  means  they  mount  to  the 
surface  of  the  water.  At  the  end  of  eight 
hours  the  white  in  which  they  swim  grows 
thicker,  the  eggs  lose  their  blackness,  and,  as 
they  increase  in  size,  somewhat  of  their  spher- 
ical form.  The  twenty-first  day,  the  eg^  is 
seen  to  open  a  little  on  one  side,  and  the  be- 
ginning of  a  tail  to  peep  out,  which  becomes 
more  and  more  distinct  every  day.  The 
thirty-ninth  day  the  little  animal  begins  to 
have  motion ;  it  moves  at  intervals  ita  tail ; 
and  it  is  perceived  that  the  liquor  in  which  it 
is  circum fused  serves  it  for  nourishment  In 
two  days  more  some  of  these  little  creatures 
fall  to  the  bottom  ;  while  others  remain  swim- 
ming in  the  fluid  around  them,  while  their  vi. 
vacity  and  motion  is  seen  to  increase.  Those 
which  fall  to  the  bottom  remain  there  the 
whole  day ;  but  having  lengthened  themselves 
a  little,  for  hitherto  they  are  doubled  up^  they 
mount,  at  intervals,  to  the  mucus  which  they 
had  quitted,  and  are  seen  to  feed  upon  it  with 
great  vivacity.  The  next  day  they  acquire 
their  tadpole  form.^  In  three  days  more  they 
are  perceived  to  have  two  little  fringes,  that 
serve  as  fins  beneath  the  head  ;  and  these,  in 
four  days  after,  assume  a  more  perfect  form. 
It  is  then,  also,  that  they  are  seen  to  feed  very 
greedily  upon  the  pond-weed  with  which  they 
are  to  be  supplied;  and,  leaving  their  for* 
mer  food,  on  this  they  continue  to  subsist 
till  they  arrive  at  maturity.  When  they 
come  to  be  ninety- two  days  old,  two  smal] 
feet  are  seen  beginning  to  bourgeon  near 
the  tail:  and  the  head  appears  to  be  se- 
parate  from  the  body.  The  next  day  the  legs 
are  considerably  enlarged  :    four   days  afler 

'  The  tadpole  is  furnished  with  a  small  tube  beneath 
the  lower  jaw,  which  acts  as  a  sucker,  and  by  means  of 
which  it  can,  at  pleasure,  attach  itself  to  the  under  snr- 
face  of  aquatic  plants:  from  these  plants  it  can  also  sus- 
pend  Itself,  when  very  young,  by  a  kind  of  ciDtinous 
thread.  In  the  same  manner  as  spiders  drop  m>m  the 
ceiliny  to  the  ground. 
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tbey  refuse  all  vegetable  food ;  their  mouth 
appears  furnished  with  teeth ;  and  their 
hinder-legs  are  completely  formed.  In  two 
days  more  the  arms  are  completely  produced ; 
and  now  the  frog  is  every  way  perfect,  except 
that  it  still  continues  to  carry  the  tail  In 
this  odd  situation  the  animal,  resembling  at 
once  both  a  frog  and  a  lizard,  is  seen  fre- 
quently rising  to  the  surface,  not  to  take  food, 
but  to  breathe.  In  this  state  it  continues  for 
about  six  or  eight  hours,  and  then,  the  tail 
dropping  off  by  degrees,  the  animal  appears 
in  its  most  perfect  form. 

Thus  the  frog,  in  less  than  a  day,  having 
changed  its  figure,  is  seen  to  change  its  appe- 
tites also.  So  extraordinary  is  this  transfor. 
mation,  that  the  food  it  fed  upon  so  greedily 
but  a  few  days  before,  is  now  utterly  rejected  ; 
it  would  even  starve  if  supplied  with  no  other. 
As  soon  as  the  animal  acquires  its  perfect 
state,  from  having  fed  upon  vegetables,  it  be- 
comes carnivorous,  and  lives  entirely  upon 
worms  and  insects.  But  as  the  water  cannot 
supply  these,  it  is  obliged  to  quit  its  native 
element)  and  seek  for  food  upon  land,  where 
it  lives  by  hunting  worms,  and  taking  insects 
by  surprise.  At  first,  being  feeble  and  un- 
able to  bear  the  warmth  of  the  sun,  it  hides 
among  bushes  and  under  stones  ;  but  when  a 
shower  comes  to  refresh  the  earth,  then  the 
whole  multitude  are  seen  to  quit  their  retreats, 
in  order  to  enjoy  the  grateful  humidity. 
Upon  many  occasions  the  ground  is  seen  per- 
fectly blackened  with  their  numbers ;  some 
hunting  for  prey,  and  some  seeking  secure 
lurking  places.  From  the  myriads  that  offer 
on  such  occasions,  some  have  been  induced 
to  think  that  these  animals  were  generated 
in  the  clouds,  and  thus  showered  down  on 
the  earth.  But  had  they,  like  Derham, 
traced  them  to  the  next  pool,  they  would 
have  found  out  a  better  solution  for  the  diffi. 
culty. 

The  frog  lives  for  the  most  part  out  of  the 
water ;  but  when  the  cold  nights  begin  to  set  in, 
it  returns  to  its  native  element,  always  choos- 
ing  stagnant  waters,  where  it  can  lie  without 
danger  concealed  at  the  bottom.  In  this  man. 
ner  it  continues  torpid,  or  with  but  very  little 
motion,  all  the  winter:  like  the  rest  of  the 
dormant  race,  it  requires  no  food ;  and  the 
circulation  is  slowly  carried  on  without  any 
assistance  from  the  air. 

It  is  at  the  approach  of  spring  that  all 
these  animals  are  roused  from  a  state  of  slum- 
ber  to  a  state  of  enjoyment  A  short  time 
after  they  rise  from  the  bottom  they  begin  to 
pair,  while  those  that  are  as  yet  too  young  come 
upon  land  before  the  rest  For  this  reason, 
while  the  old  ones  continue  concealed  in  the 
beginning  of  spring,  the  small  ones  are  more 
frequently  seen  ;  the  former  remaining  in  the 


lake  to  propagate,  while  the  latter  are  not  yet 
arrived  at  a  state  of  maturity.^ 

The  difference  of  sexes,  which  was  men- 
tioned above,  is  not  perceivable  in  these  ani- 

^  There  are  Tarioiis  species  of  frogs,  of  which  we  mmy 
notice  the  more  remarkeble.  The  Common  Prog  of  this 
country  is  ciUed  the  Red  Prog  by  th^  Prsnch.  The 
Green  Frog  is  the  common  frag  of  France,  and  is  the 
one  chiefly  used  at  table.  Its  thighs  are  in  great  request 
there  among  the  amateurs  of  good  cheer,  although  in  this 
country  a  stupid  prejudice  exists  against  iU  Its  colour 
is  an  olive  green,  distinctly  marked  with  black  patches 
on  the  back,  and  on  its  limbs  with  transverae  bars  of  the 
same.  From  the  tip  of  the  nose  three  distinct  stripes  of 
a  pale  yellow  extend  to  the  extremity  of  the  body,  the 
middle  one  slightly  depressed,  and  the  lateral  ones  con. 
siderably  eloTsled.  The  under  parts  are  of  a  pale  whitish 
colour  tinged  with  green,  and  marked  with  irregular 
brown  spots.  Though  not  common  in  England,  it  is 
found  in  great  plenty  in  Italy,  France,  and  Germany. 
This  species  seldom  deposits  its  spawn  before  the  month 
of  June.  During  this  season  the  male  is  said  to  croak 
so  loud  as  to  be  heard  at  a  great  distance.  In  some 
particular  places,  where  these  animals  are  numerous, 
their  croaking  is  yeiy  oppressive  to  persons  unaccustomed 
to  it  The  globules  of  spawn  are  smaller  than  those  of 
the  common  frog;  and  the  young  are  considerably 
longer  in  attaining  their  complete  state,  this  seldom  tak- 
ing place  till  November.  They  arrive  at  their  fiill  growth 
in  about  four  years,  and  live  to  the  age  of  sixteen  or 
seventeen.  They  are  excessively  voracious,  frequenUy 
seising  young  birds,  and  even  mice,  which,  like  the  rest 
of  their  prey  of  snails,  worms,  Ike  they  swallow  whole. 

EdiUe  frogs  are  brought  from  the  country,  thirty  or 
forty  thousand  at  a  time,  to  Vienna,  and  sold  to  the 
great  dealers,  who  have  conservatories  for  them,  which 
are  large  holes,  four  or  five  feet  deep,  dug  in  the  ground, 
the  mouth  covered  with  a  board,  and  in  severe  weather 
with  straw.  In  these  conservatories,  even  during  a  hard 
frost,  the  frogs  never  become  quite  torpid  :  when  taken 
out,  and  placed  on  iheir  backs,  they  are  always  sensible 
of  the  change,  and  have  strength  enough  to  turn  them- 
selves. They  get  together  In  heaps,  one  upon  another, 
instinctively,  and  thereby  prevent  the  evaporation  of 
their  humidity  ^  for  no  water  is  ew  p«i  to  them.  In 
Vienna,  in  the  y«r  1793,  there  were  only  three  great 
dealers,  by  whom  most  of  thoes  persone  were  supplied 
who  brought  them  te  the  market  ready  fbrtbe  cook.  As 
their  spawning  time  is  so  very  late  in  the  year,  those  ani- 
mals that  are  brought  to  market  before  the  month  of  June 
for  edible  frogs,  are  supposed  to  be  either  common  frogs, 
or  sometimee  toads. 

The  large  water,  or  BuU-frog,  is  also  edible,  having  as 
much  on  them  as  a  young  fowL  It  frequently  measures 
from  the  nose  to  the  hind  feet,  a  foot  and  a  half,  or  up- 
wards. Its  cdoor  is  a  dusky  olive  brown,  marked  with 
numerous  dark  spot*,  lighter  beneath  than  above.  The 
external  membranes  ti  the  ears  are  larga»  round,  and  ol 
a  brownish  red  surrounded  by  a  yellowish  maivin.  This 
species  is  chiefly  found  in  the  anterior  parts  of  America, 
where,  at  the  springs  and  small  rills,  they  are  said  to  sit 
in  pairs.  Kalm,  however,  says,  that  they  frequent  only 
ponds  and  marshee.  In  Virginia  they  are  in  such 
abundance,  that  there  is  scarcely  a  single  spring  that  has 
not  a  pair  of  them.  The  inhabitants,  who  respect  them 
as  genii  of  the  fioMntains,  imagine  that  they  purify  the 
water.  The  women,  however,  are  no  friends  to  them, 
because  they  kill  and  eat  young  ducks  and  goslings;  and 
sometimes  they  carry  off  chickens  that  venture  too  near  the 
pond.  When  suddenly  surprised,  by  a  long  leap  or  two  they 
enter  their  hole,  at  the  bottom  of  which  they  lie  peHectiy 
secure.  A  full-grown  bullfrog  will  sometimes  leap  three 
yards»    Kalm  relates  the  following  stoiy  respecting  one 
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mala,  until  tbej  hare  arrived  at  their  fourth 
y«ar;  nor  do  they  begin  to  propagats,  till 
they  have  completed  that  period.  By  com- 
paring their  slow  growth  with  their  other 
habitudes,    it   would    tippear    that    they  live 

of  tbem.  The  Amaricui  iiidiuu  irs  known  to  ba  ci- 
MlltnLninnen,  being  tlniHt  able  to  squil  tha  b«l  bone 
In  its  awiftett  coanc-  In  ardar,  Iharafora,  to  try  how 
vail  the  bull-frog  could  leap,  some  Svrades  laid  ■  wager 
with  a  jroung  Indlui  thai  ba  covUd  not  oTartaks  on*  ol 
Ibam,  proildad  It  bad  two  leapa  beforehand.  They 
cvried  a  bull-frog,  which  they  had  c»ught  in  a  pond, 
into  a  field,  and  burnt  lu  tail.  The  fire  and  the  Indian 
who  endeaioured  to  get  up  to  the  frog,  had  together 
MKh  an  effect  on  the  uiimal,  that  It  made  iti  long  leapi 
tcnm  the  fleld  a<  fait  a>  it  could.  The  Indian  pursued 
it  wltb  hii  might  The  noiae  he  made  In  running 
frightened  the  poor  frogj  probably  it  wu  afrdd  of  being 
tortured  with  fira  again,  and  therefore  it  redoubled  Ita 
leapt,  and  by  that  meaiia  reached  the  pond,  which  wu 
fiud  on  u  their  goal,  before  tha  Indian  could  oTertaka 
It.  Thii  animaJ  li  called  Iha  hull-frog  on  aftcounl  of  llg 
eroaklng.  which  li  >ald  somewhat  to  reaemble  the  hoarse 
lowing  irf  a  bull ;  and  whan,  in  a  calm  night,  many  of 
Iham  are  making  a  noise  together,  they  may  be  heard  to 
the  diilanca  of  a  mile  and  a  half.  The  night  ia  the  time 
when  they  croak,  and  thay  are  nid  to  da  it  at  inter- 
Tals.  In  this  act  thoy  are  either  hidden  among  the 
giui  or  rushes,  or  they  ira  in  the  water,  with  their  beads 
above  tb<  suKace.  Kalm  Inlorms  us  that,  as  he  was  one 
day  riding  out,  he  heard  one  of  them  roaring  before  him, 
and  supposed  It  to  be  a  bull  hidden  in  the  bushei  at  a 
little  distance.  TheToicewu,  Indeed,  morehoarsethan 
thalofabull,  yet  itwu  toeloDd  for  him  toconcelTe  that 
It  could  ba  ernltted  by  bd  imall  an  animal  a*  ■  frog,  and 
he  was  in  cDniidenble  alarm  for  bii  safely.  He  wai 
undecelTEd  a  few  hours  aftarwarii,  hy>  party  of  Swedes, 
to  whom  he  bad  cemmunicated  his  (etn. 

Tha  Trtt-frog,  which  It  ■  natke  of  America.  France, 
Gantiary,  Italy,  and  many  other  European  regions,  but 


nerar  found  in  Britain,  la  small,  and  of  a  slender  aiid 
nry  elegant  shape.  It  fs  tha  only  spades  found  in 
Europe  of  a  genua  called  Hgla,  which  are  dlitlnguished 
from  frogi  aiid  toads  by  tbe  liseous  cushloos  by  which 
the  toei  are  terminated.  Its  upper  parti  are  green,  and 
the  abdomen  is  whitish,  marked  by  numerous  granules. 
The  under  lurrace  of  the  limbs  is  reddish,  and  on  each 
side  of  the  body  then  li  a  longitudinal  blackish  or  Tiolet- 
coioured  ilreak.  The  body  is  smooth  aboie,  and  lbs 
hind  lags  are  rery  long  and  slender.  At  the  end  of  each 
toe  is  a  round,  fleshy,  concave  apparatus,  not  unlike  the 
mouth  of  ■  leech,  by  means  of  nhlch  the  tnlmal  is  en- 
abled to  adhere  even  to  the  moat  pellthed  surfaces.  This 
animal,  during  the  summer  months,  resides  principally 

among  the  loliage  In  quest  of  inaacti.  These  It  catches 
with  gnat  dexterity,  stealing  softly  to  them,  ai  a  cat 
does  to  a  mouee,  till  at  a  proper  distance,  wban  It  makes 
a  auddeo  spring  upon  them  of  frequently  more  thin  a 
bot  in  height.  It  often  suspends  itself  by  Its  feet,  or 
abdomen,  to  the  upper  parts  of  leaves,  remaining  Ihui 
Hncealed  among  tha  foliage.     The  akin  of  the  ^MJomea 


about  twelve  years  ;  but  having  so  niBny 
enemies,  both  by  land  and  water,  it  ii  pro- 
bable ibat  few  of  them  arrive  at  the  end  of 
their  term. 

Froga  live  upon  iiuecta  of  all  kinda;  but 

is  covered  with  small  glandular  granules  of  wch  a  natura 
as  to  allow  the  animal  to  adhere  as  well  by  these  si  by 
the  toes.  Il  will  even  slick  to  glass  by  pressing  its  belly 
against  il.  About  tha  and  of  autumn  tlu.  Irea-frog  rotirea 
to  the  water  and  Ilea  concealed  in  a  torpid  stale  In  tbe 
mud  till  the  spring,  when,  on  the  return  of  warm  weather, 
it  emerges,  like  the  rest  of  the  genus,  to  depmit  its 
jpawn  in  the  water.  At  this  period  the  mala  Inflates 
his  throat  in  a  surprising  manner,  forming  a  large  sphen 
-    -^ry  loud  and  sharp 


c,  that  may  be  beani  \t 


ast  dill 


poles  become  p'erfecled  about  the  beginning  of  August, 
and  they  soon  afterwards  begin  to  ascend  tbe  s4iacenl 
trees.  At  this  time  they  are  particularly  noisy  in  the 
evenings  on  the  approach  of  rain  ;  therefore.  If  kept  in 
glasiai  in  a  room,  and  tupplfed  with  pmper  food,  they 
will  supply  the  place  of  biromatars  by  aflbrding  sura 
presage  of  changes  of  weithar. 

Tr«i.fn«i  have  been  kept  also  by  Dr  Townawi,  whe 
had  them  in  a  window,  and  appropriated  to  tfaclr  UM  a 
bowl  of  water,  In  which  they  lived.  They  soon  grew 
quite  tama  ;  and  lo  two  that  ha  hid  had  for  a  ceniider. 
able  length  of  time,  and  were  particular  favoaritea,  the 
doctor  gave  the  names  of  Damon  and  Musidota.  U 
the  evening  thay  seldom  failed  lo  go  into  tha  water,  au- 
la^ Iha  weather  waa  cold  and  damp.  In  which  cue  they 
would  sometimes  stay  out  a  couple  of  dsya.  When  they 
were  out  of  the  water,  if  a  few  drops  ware  thrown  upon 
the  board,  they  always  applied  their  bodies  as  clow  to  it 
as  they  could ;  aiid  from  this  absorption  through  (ha  ddn, 
though  they  were  flaccid  before,  they  soon  again  appeared 
plump.  A  tree  frog  that  had  not  been  in  the  v<«tei 
during   the    night   waa  weighed,  and  then  immersed; 

out,  and  was  foiind  to  have  ahsorbed  neariy  half  Its  cFwa 
weight  in  iraler.  From  other  eiperimenla,  Il  was  dia- 
covered  lliat  these  animals  frequenUy  absorbed  nearly 
their  whole  weight  of  water ;  and  that,  as  was  clewly 
proved,  by  the  under  surface  only  of  the  body.  They 
will  even  absorb  water  from  wetted  blotting  paper. 
Sometimes  thay  eject  wster  with  considartbli  force  fiam 
their  bodies,  to  the  quantity  of  a  fourth  part  or  more  o( 
their  weight.  BufDre  the  flies  had  disappeared  In  au- 
tumn. Ihe  doctor  colleclad  for  his  fcvourila  tre»-frog. 
Musidora,  a  great  qiiaiitlly,  as  winter  provlsIoB.  When 
he  laid  any  of  them  before  her  she  look  nu  notice  of  them, 
but  the  moment  he  moved  them  with  Us  braath,  aba 

scarce,  the  doctor  cut  some  flash  of  a  tortidsa  Into  anuJI 
pieces,  end  movrd  thetn  by  the  same  means  ;  she  seiisl 
them,  but  the  Instant  aftarwards  rejected  Ihem  Craai  has 
tongue.  AlWi  he  had  obtained  her  coniidance,  Aa  ata 
from  his  fingers  dead  as  well  as  living  fliei.  Froga  will 
leapat  the  moving  of  any  small  object ;  and,  Ilka  toads, 
they  will  else  soon  become  sufficiently  familiar  to  alt  on 
tbe  hand,  and  be  carried  from  one  side  of  a  room  lo  tbe 
other,  lo  catch  flies  as  they  settle  on  the  wall.  Tbb 
gentleman  acrwdingiy  made  them  his  guards  at  Goi- 
tingen,  for  keeping  these  troublesome  crealuriB  rnm  hb 
dessert  of  fruit,  and  Ibay  performed  their  task  highlj  to 
hi]  satlsfsctlon.  He  l»s  seen  the  small  tna-fragi  aat 
humble-bees,  but  this  was  never  done  without  soma  «a>- 
lest;  thaj  are  In  general  obliged  to  reject  them,  being 
incommoded  by  their  stings  and  hairy  roughness  ;  but 
in  ctcb  attempt  the  bee  ii  further  covered  with  tbe 
viscid  matter  from  tbe  frog's  tongue,  and  when  Una 
coated  it  Is  swallowed  vrith  facility. 

A  balUa  betwaan  a  traa-frof  and  make  wbi  saaa  In 
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they  never  eat  any  unles*  they  have  motion, 
They  continue  fixed  and  immoyable  till  their 
prey  appears;  and  just  when  it  comes 
sufficiently  near,  they  jump  forward  with 
^reat  agility,  dart  out  their  tongues,  and  seize 
it  with  certainty.  The  tongue,  in  this  ani- 
mal, as  in  the  toad,  lizard,  and  serpenJt  kinds, 
is  extremely  long,  and  formed  in  such  a  man- 
ner, that  it  swallows  the  point  down  its  throat; 
so  that  a  length  of  tongue  is  thus  drawn  out, 
like  a  sword  from  its  scabbard,  to  assail  its 
prey.  This  tongue  is  furnished  with  a  gluti- 
nous substance ;  and  w'hatever  insect  it  touches, 
infallibly  adheres,  and  is  thus  held  fast  till  it 
is  drawn  into  the  mouth. 

As  the  frog  is  thus  supplied  with  the  power 
of  catching  its  prey,  it  is  also  very  vivacious, 
and  able  to  bear  hunger  for  a  very  long  time. 
I  have  known  one  of  them  continue  a  month 
in  summer  without  any  other  food  than  the 
turf  on  which  it  was  placed  in  a  glass  vessel. 
We  are  told  of  a  German  surgeon,  that  kept 
one  eight  years  in*  a  glass  vessel,  covered  with 
a  net  Its  food  was  at  all  times  but  sparing : 
in  summer  he  gave  it  fresh  grass,  which  it  is 
said  to  have  fed  upon ;  and,  in  the  winter,  hay, 
a  little  moistened  ;  he  likewise,  now  and  then, 
put  flies  into  the  glass,  which  it  would  follow 
with  an  open  mouth,  and  was  very  expert  in 
catching  them.  In  winter,  when  the  flies 
were  difficult  to  be  found,  it  usually  fell  away, 

the  top  of  a  mangroTe-tree,  bf  one  of  the  officers  who 
was  with  Captain  Stedman,  when  he  was  sailing  up  one 
of  the  riTers  of  SuriDam  in  a  cauoe.  When  the  captain 
first  percelTed  them,  the  head  and  shoulders  of  the  frog 
were  in  the  jaws  of  the  snalie,  which  was  about  the  size 
of  a  large  kitchen  polcer.  This  creature  had  its  tail 
twisted  round  a  tough  limb  of  the  mangrove,  while  the 
frog,  which  appeared  about  the  size  of  a  man's  fist,  had 
laid  hold  of  a  twig  with  his  hind  feet  In  this  position 
thef  were  contending,  the  one  for  life,  the  other  for  his  din- 
ner, forming  one  straight  line  between  the  two  branches; 
and  thus  Jhey  continued  for  some  time,  apparently 
stationary,  and  without  a  struggle.  Still  it  was  hoped, 
that  the  poor  frog  might  extricate  himself  by  his  exer- 
tions, but  the  reverse  was  the  case.  The  jaws  of  the 
snake,  gradually  relaxing,  and  by  their  elasticity  forming 
an  incredible  orifice,  the  body  and  fore  legs  of  the  frog 
by  little  and  little  disappeared,  till  finally  nothing  more 
was  seen  than  the  hinder  feet  and  claws,  which  were  at 
last  disengaged  from  the  twig,  and  its  formidable  adver- 
sary  drew  it  down  its  throat  by  suction.  The  frog  passed 
some  inches  further  down  the  alimentary  canal,  and  at 
last  stuck,  forming  a  knob  or  knot  at  least  six  times  as 
thick  as  the  snake,  whose  jaws  and  throat  immediately 
contracted,  and  resumed  their  former  natural  shape. 

The  Fire  Frog— The  fire-frog  is  the  least  of  all  the 
European  frogs,  hardly  ever  equalling  the  tree-frog  in 
size,  and  is  a  native  of  Germany,  Italy,  and  many  other 
parts  of  Europe,  but  is  not  found  in  England.  Its  colour 
on  the  upper  part  is  of  a  dull  dive  brown,  the  skin  being 
marked  with  large  and  small  tubercles ;  round  the  edges 
of  the  mouth  is  placed  a  row  of  blackish  streaks  or  per- 
pendicular spots.  The  under  parts  both  of  the  body  and 
limbs  are  orange -coloured,  spotted  or  variegated  with 
Irregular  markings  of  dull  blue.  It  is  from  the  colour 
of  the  under  surface  of  its  body  that  this  species  has 
obtained  the  name  of  fire-frog. 


and  grew  very  lean ;  but  in  the  summer, 
when  they  were  plenty,  it  soon  grew  fat  again. 
It  was  kept  in  a  warm  room,  and  was  always 
lively  and  ready  to  take  its  prey  i  however,  in 
the  eighth  winter,  when  there  were  no  flies  to 
be  found,  it  fell  away  and  died.  It  is  not  cer- 
tain how  long  it  might  have  lived,  had  it  been 
supplied  with  proper  nourishment ;  but  we  are 
certain,  that  a  very  little  food  is  capable  of 
sufficing  its  necessities. 

Nor  IS  the  frog  less  tenacious  of  life.  It 
will  live  and  jump  about  several  hours  after 
its  head  has  been  cut  off.  It  will  continue  ac- 
tive, though  all  its  bowels  are  taken  out ;  and 
it  c«n  live  some  days,  though  entirely  stripped 
of  its  skin.  This  cruel  trick,  which  is  chiefly 
practised  among  school-boys,  of  skinning 
frogs,  an  operation  which  is  done  in  an  in- 
stant, seems  for  some  hours  no  way  to  abate 
their  vigour.  I  am  assured  that  some  of  them 
get  a  new  skin,  and  recover,  after  this  painful 
experiment. 

The  croaking  of  frogs  is  well  known  ;  and, 
from  thence,  in  some  countries,  they  are  dis- 
tinguished by  the  ludicrous  title  of  Dutch 
Nightingales.  Indeed,  the  aquatic  frogs  of 
Holland  are  loud  beyond  what  one  would 
imagine.  We  could  hardly  conceive  that  an 
animal,  not  bigger  than  one's  fist,  should  be 
able  to  send  forth  a  note  that  is  heard  at  three 
miles'  distance  ;  yet  such  is  actually  the  case.' 
The  large  water-frogs  have  a  note  as  loud  as 
the  bellowing  of  a  bull ;  and,  for  this  purpose, 
puff"  up  the  cheeks  to  a  surprising  magnitude. 
Of  all  frogs,  however,  the  male  only  croaks; 
the  female  is  silent,  and  the  voice  in  the  other 
seems  to  be  the  call  to  courtship.  It  is  cer- 
tain,  that  at  these  times  when  they  couple,  the 
loudness  of  their  croaking  is  in  some  places 
very  troublesome;  for  then  the  whole  lake 
seems  vocal ;  and  a  thousand  dissonant  notes 
perfectly  stun  the  neighbourhood.  At  other 
times,  also,  before  wet  weather,  their  voices 
are  in  full  exertion :  they  are  then  heard  with 
unceasing  assiduity,  sending  forth  their  call, 
and  welcoming  the  approaches  of  their  favour- 
ite moisture.  No  weather-glass  was  ever  so 
true  as  a  frog  in  foretelling  an  approaching 
change  ;  and,  in  fact,  the  German  surgeon, 
mentioned  above,  kept  his  frog  for  that  pur- 
pose. It  was  always  heard  to  croak  at  the 
approach  of  wet  weather  ;  but  was  as  mute  as 
a  fish  when  it  threatened  a  continuance  of  fair. 
This  may  probably  serve  to  explain  an  opin- 
ion which  some  entertain,  that  there  is  a  month 
in  the  year,  called  Paddock  Moon,  in  which 
the  frogs  never  croak  :  the  whole  seems  to  be 
no  more  than  that,  in  the  hot  season,  when  the 
moisture  is  dried  away,  and  consequently,  when 
these  animals  neither  enjoy  the  quantity  of 


•  Rasel.  ibid. 
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bndtb  or  food  th>t  Kt  other  times  they  are  tup- 
plied  with,  they  show,  by  their  lilenee,  how 
much  thev  are  disploawa  with  the  weatber. 
All  very  dry  weather  ii  hurtful  to  their  health, 
and  preventi  thvm  from  getting  their  prey. 
They  sababt  chiefly  upon  wornii  and  anaiU  ; 
and  aa  drought  prerenti  theM  from  appearing, 
the  frog  ia  thus  stinted  in  its  provigimia,  and 
also  wants  that  grateful  humidity  which  mois- 
tens its  slcin,  and  renders  it  alert  and  active. 

As  fro^s  adhere  closely  to  the  backs  of  their 
own  species,  so  it  has  been  found,  by  repeated 
experience,  they  will  also  adhere  to  the  backs 
of  tishea.  Pew  tliat  have  ponds,  but  know 
that  these  animals  will  stick  to  the  backs  of 
carp,  and  fix  their  Angers  in  the  comer  of  each 
eje.  In  this  manner  they  are  often  caught 
twether;  the  carp  blinded  and  wasted  away. 
Whether  this  proceeds  from  the  desires  of  the 
frog,  disappointed  of  its  proper  mate,  or  whe- 
ther it  be  ■  natural  enmity  between  frogs  and 
fishes,  I  will  not  take  upon  me  to  say.  A 
story  told  us  by  Walton,  might  be  apt  to  in- 
cline us  to  the  latter  opinion. 

"  As  Dubrqvius,  a  bishop  of  Bohemia,  wbb 
walking  with  •  friend  by  a  large  pond  in  that 
country,  they  saw  a  frog,  when  a  pike  lay  very 
sleepily  and  quiet  by  the  shore  siae,  leap  upon 
his  head,  and  the  frog  having  expressed  ma- 
lice or  anger  by  his  swoln  cheeks  and  staring 
eyes,  did  stretch  out  his  legs,  and  embraced 
the  pike's  head,  and  presently  reached  them 
to  hia  eyes,  tearing  with  them  and  bis  teeth 
those  tender  parts;  tbe'pike,  irritated  with 
anguish,  moves  up  and  down  the  water,  and 
rubs  himself  against  weeds,  and  whatever  he 
thought  might  quit  him  of  hii  enemy  ;  but  all 
in  vain,  for  the  frog  did  continue  to  ride  tri. 
umphantly,  and  to  bite  and  torment  the  pike 
till  his  strength  failed, and  then  the  frog  sunk 
with  the  pike  (o  the  bottom  of  the  water:  then 
presently  the  frog  appeared  again  at  the  top, 
and  croaked,  and  seemed  to  rejoice  like  a  ran. 
qneror;  after  which  he  presently  retired  to  his 
secret  bote.  The  bishop,  that  had  beheld  the 
battle,  called  his  fisherman  to  fetch  bis  nets, 
and  by  all  means  to  get  the  pike,  that  they 
might  declare  what  had  happened.  The  pike 
was  drawn  forth,  and  both  his  eyes  eaten  out ; 
at  which,  when  they  began  to  wonder,  the 
tisherman  wished  them  to  forbear,  and  assured 
them  he  was  certain  that  pikes  were  often  so 
Mired." 


D  ITS  VARIETIES. 


e  regard  the  figure  of  the  toad,  there 
nothing  in  it  that  should  disgust  more 


than  that  of  the  frog.  Its  fotra  and  propor- 
tions are  nearly  the  same  ;  and  it  ehieny  dif. 
fers  in  colour,  which  is  blacker;  and  its  slow 
and  heavy  motion,  which  eihibits  nothing  of 
the  agitity  of  the  frog :  yet  snch  ia  the  force  of 
habit,  begun  in  early  prejudice,  that  those 
who  consider  the  one  as  a  harmless  playful 
animal,  turn  from  the  other  with  horror  and 
disgust  The  liog  is  considered  as  a  useful 
assistant,  in  ridding  our  grounds  of  vermin; 
the  toed,  as  a  secret  enemy,  that  only  wants 
an  opportunity  to  infect  us  with  its  Tsnom. 


The  imagination,  in  this  manner  biaasedby 
its  terrors,  paints  out  Ibe  toad  in  the  most  hi- 
deous colouring,  and  clothes  it  in  more  than 
natural  deformity.  Its  body  isbniad;  iti 
back  flat ;  covered  with  a  dusky  ptmpletl 
hide ;  the  belly  is  laree  and  swagging ;  the 
pace  laboured  and  crawling ;  its  retreat  gloomi 
and  Jilthy;  and  its  whole  appearance  calcula- 
ted to  excite  disgust  and  horror ;  yet,  upon  dif 
first  seeing  a  toad,  none  of  all  these  deformi- 
ties in  [he  least  affected  me  with  sensations  oS 
loathing  :  bom,  as  I  was,  in  a  country  where 
there  are  no  toads,  I  had  prepared  my  imagi- 
nation for  some  dreadful  object ;  but  (here 
seemed  nothing  to  me  more  alarming  in  the 
sight,  than  in  that  of  a  common  frog  ;  and  in- 
deed, for  some  time,  I  mistook,  and  luuidled 
the  one  for  the  other.  When  first  informed 
of  my  mistake,  I  very  well  remember  my  sen- 
sations :  I  wondered  bow  I  had  escaped  witli 
safety,  after  handling  and  dissecting  a  toad, 
which  I  had  mistaken  for  a  frog.  I  then  be- 
gan to  lay  in  a  fund  of  horror  against  (he 
whole  tribe,  which,  though  convinced  they 
arc  harmless,  I  shall  never  get  rid  of.  My 
first  imaginations  were  too  strong  not  only  for 
my    reason,   but   for    the    convlctioD    of    my 

As  the  toad  bears  a  general  resemblance  of 
figure  to  the  frog,  so  also  it  resembles  that  ani- 
mal in  its  nature  and  appetites.  Like  the 
frog,  the  toad  is  amphibious ;  like  that  animal, 
it  lives  upon  worms  and  insects,  which  it  seizec 
by  darting  out  its  length  of  tongue-,  and 
in  the  same  manner  also  it  gi«wIb  about  in 
moist  weather.  The  male  and  female  couple 
as  in  all  the  frog  kind  ;  their  time  of  propaga- 
tion being  very  early  in  the  spring.  Some- 
times the  females  are  seen  upon  land  oppressed 
by  the  males;  but  more  frequently  they  are 
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ooupled  in  tbe  water.  They  continue  toge- 
ther eoi^e  houra,  and  adhere  eo  fast  as  to  tear 
tbe  Tery  ikin  from  the  parte  they  stick  to.  In 
all  thif  they  entirely  reseinble  the  froe ;  bat 
the  asBistance  which  the  male  lends  the  fe- 
male,  in  bringing  forth,  is  a  pecaliarity  in 
this  species  that  mast  not  be  passed  over  in 
silence.  **  In  the  evening  of  a  summer's 
day,  a  French  gentleman,  being  in  the  king^s 
gardens  at  Paris,  perceived  two  toads  eou[^ed 
together,  and  he  stopped  to  examine  them. 
Two  facts  equally  new  surprised  him ;  the  first 
was  the  extreme  difficulty  the  female  had  in 
lajrinff  her  eggs ;  the  second  was  the  assist- 
ance lent  her  by  the  male  for  this  purpose. 
The  eggs  of  the  female  lie  in  her  body,  like 
beads  on  a  string ;  and  after  the  first,  by  great 
effort,  was  excluded,  the  male  caught  it  with 
his  hinder  paws,  and  kept  working  it  till  he 
had  thus  extracted  the  whole  chain.  In  this 
mamMrihe  animal  performed,  in  some  mea- 
sure, the  functions  of  a  midwife  ;  impregna- 
ting, at  the  same  time,  every  egg  as  it  issued 
from  the  body. 

It  is  probable,  however,  that  this  difficulty 
in  bringing  forth  obtains  only  upon  land  ;  and 
that  the  toad,  which  produces  its  spawn  in  the 
water,  performs  it  with  as  much  ease  as. a  frog. 
They  propagate  in  England  exactly  in  the 
manner  of  fn^s;  and  tbe  iemale,  instead  of 
retiring  to  dry  holes,  goes  to  the  bottom  of 
ponds,  and  there  lies  torpid  all  the  winter, 
preparing  to  propagate  in  the  beginning  of 
spring.^  On  Uiese  occasions,  the  number  of 
males  is  found  greatly  to  surpass  that  of  the 
other  sex,  there  being  above  thirty  to  one  ; 
and  twelve  or  fourteen  are  often  seen  clinging 
to  the  same  female. 

When,  like  the  frog,  they  have  undergone 
all  the  variations  of  their  tadpole  stKte,  they 
forsake  the  water ;  and  are  often  seen,  in  a 
moist  summers  evening,  crawling  up,  by  my- 
riads, from  fennv  places,  into  dryer  situations. 
There,  having  found  out  a  retreat,  or  having 
dug  themselves  one  with  their  mouth   and 
hands,  they  lead  a  patient  solitary  life,  seldom 
venturing  out,  except  when  the  moisture  of  a 
summer's  evening  invites  them  abroad.     At 
that  time  the  grass  is  filled  with  snails,  and 
the  pathways  covered  with  worms,  which  make 
their  principal   food.     Insecto  also  of  every 
kind  they  are  fond  of;  and  we  have  the  au- 
thority of  Linnarns  for  it,  that  they  sometimes 
continue  immovable,  with    the  mouth  open, 
at  the  bottom  of  shrubs,  where  the  butterflies, 
in  some  measure  fascinated,  are  seen  to  fly 
down  their  throats.^ 

In  a  letter  from  Mr  Arsoott,  there  are  some 
canons  particulars  relating  to  this  animal, 
whioh  throw    great  light  upon  its   history. 


vou  u. 


>  AmmiiL  vol.  tJ.  p.  201. 


"  Concerning  the  toad,"  savs  he,  **  that  lived 
so  many  years  with  us,  and  was  so  great  a  fa- 
vourite»  the  greatest  curiosity  was  its  becom- 
ing so  remarkably  tame;  it  had  frequented 
some  steps  before  our  halLdoor  some  years  be- 
fore my  acquaintance  commenced  with  it,  and 
had  been  admired  by  my  father  for  its  size, 
(being  the  largest  I  ever  met  with,)  who  con. 
stantly  paid  it  a  visit  every  evening.     I  knew 
it  myself  above  thirty  years ;  and  by  constants 
ly  feeding  it,  brought  it  to  be  so  tame,  that  il 
always  came  to  the  candle,  and  looked  up,  as 
if  expecting  to  be  taken  up  and  brought  upon 
the  table,  where  I  always  fed  it  with  insects 
of  all  sorts.     It  was  fondest  of  flesh  maggots, 
which  I  kept  in  bran;  it'-would  follow  them, 
and  when  within  a  proper  distance,  would  fix 
his  eyes,  and  remain  motionless  for  near  a 
quarter  of  a  minute,  as  if  preparing  for  tlie 
stroke,  which  was  an  instantaneous  throwing 
its  tongue  at  a  great  distance  upon  the  insect, 
which  stuck  to  the  tip  by  a  glutinous  matter. 
The  motion  is  quicker  than  the  eye  can  follow. 
I  cannot  say  how  long  my  father  had  been  ac- 
quainted with  the  toad,  before  I  knew  it ;  but 
when  I  was  first  acquainted  with  it,  he  used 
to  mention  it  as  the  old  toad  I  have  known  sc> 
many  years ;  I  can  answer  for  thirty-six  yeara 
This  old  toad  made  its  appearance  as  soon  as 
the  warm  weather  came  ;  and  I  always  con- 
cluded it  retired  to  some  dry  bank,  to  repose 
till  spring.     When  we  new4ayed  the  steps, 
I  had  two  holes  iQade  in  the  third  step,  on 
each,  with  a  hollow  of  more  than  a  yard  long 
for  it ;  in  which  I  imagine  it  slept,  as  it  came 
from  thence  at  its  first  appearance.     It  was 
seldom  provoked.     Neither  that  toad,  nor  the 
multituaes  I  have  seen  tormented  with  great 
cruelty,  ever  showed  the  least  desire  of  re- 
venge, by  spitting  or  emitting  any  juice  from 
their  pimples.     &»metimes»  upon  taking  it  up, 
it  would  let  out  a  great  quantity  of  clear  wa- 
ter, which,  as  I  have  often  seen  it  do  the  same 
upon  the  steps  when  quite  quiet,  was  certainly 
its  urine,  and  no  more  than  a  natural  evacua- 
tion.    Spiders,  millipedes,  and  flesh  maggots, 
seem  to  be  this  animal's  favourite  food.     I 
imagine  if  a  bee  was  to  be  put  before  a  toad, 
it  would  certainly  eat  it  to  its  cost ;'  but  as 
bees  are  seldom  stirring  at  the  same  time  that 
toads  are,  they  rarely  come  in  their  way ;  as 
they  do  not  appear  after  sun-rising,  or  before 
sun-set     In  the  heat  of  the  day  they  will 
come  to  the  mouth  of  their  hole,  i  believe  for 
air.     I  once,  from  my  parlour  window,  ob- 
served a  large  toad  I  had  in  the  bank  of  a 
bowling-green,  about  twelve  at  noon  in  a  very 
hot  day,  very  busy  and  active  upon  the  grass. 
So  uncommon  an  appearance  made  me  go  out 

*  RaMl  triad  a  frog;  it  swaUowad  the  bM  alWe :  iti 
stomach  was  stung,  and  the  animal  Tomited  it  up  agaiit. 
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to  8«e  what  It  was  ;  when  I  found  an  innum- 
erable swann  of  winged  ants  had  dropped 
round  his  hole;  which  temptation  was  as  irre- 
sistible as  a  turtle  would  be  to  a  luxurious  al- 
derman. In  respect  to  its  end,  had  it  not 
been  for  a  tame  raren,  I  make  no  doubt  but 
it  would  have  been  now  linng.  This  bird, 
one  day  seeing  it  at  the  mouth  of  its  hole, 
pulled  it  out,  and,  although  I  rescued  it, 
pulled  out  one  eye^  and  hurt  it  so,  that  not- 
withstanding its  iiring  a  tweWemonth,  it 
never  enjoyed  itself,  and  had  a  difficulty  of 
taking  its  food,  missing  the  mark  for  want  of 
its  eye.  Before  that  accident,  it  had  all  the 
appearance  of  perfect  health." 

To  this  account  of  the  toad's  inoffensive 
qualities,  I  will  add  another  from  Valisnieri, 
to  show  that,even  taken  internally,  the  toad  is  no 
way  dangerous.  In  the  year  1699,  some  Ger- 
man  soldiers,  who  iiad  taken  possession  of  the 
castle  of  A rceti,  finding  that  the  peasants  of 
the  country  often  amused  themselves  in  catch, 
ing  frogs,  and  dressing  them  for  the  table ; 
resolved  to  provide  themselves  with  a  like  en- 
tertainment,  and  made  preparations  for  frog 
fishing,  in  the  same  manner.  It  may  easily 
be  supposed  that  the  Italians  and  their  6er. 
man  guests  were  not  very  fond  of  each  other ; 
and  indeed  it  is  natural  to  think  that  the  sol- 
diers gave  the  poor  people  of  the  country  many 
good  reasons  for  discontent  They  were  not 
a  little  pleased,  therefore,  when  they  saw  them 
go  to  a  ditch  where  toads,  instead  of  frogs, 
were  found  in  abundance.  The  Germans*  no 
way  distinguishing  in  their  sport,  caught  them 
in  great  numbers;  while  the  peasants  kept 
looking  on,  silently  flattering  themselves  with 
the  hopes  of  speedy  revenge.  After  being 
brought  home,  the  toads  were  dressed  up  af- 
ter the  Italian  fashion :  the  peasants  were 
quite  happy  at  seeing  their  tyrants  devour 
tnem  with  so  good  an  appetite,  and  expected 
every  moment  to  see  them  drop  down  dead. 
But  what  was  their  surprise  to  find  that  the 
Germans  continued  as  well  as  ever,  and  only 
complained  of  a  slight  excoriation  of  the  lips, 
which,  probably,  arose  from  some  other  cause 
than  that  of  their  repast." 

I  will  add  another  story,  from  Solenander ; 
who  tells  us,  that  a  tnulesman  of  Rome  and 
his  wife  who  had  long  lived  together  with  mu- 
tual  discontent ;  the  man  was  dropsical,  and  the 
woman  amorous :  this  ill-matohed  society  pro- 
mised  soon,  by  the  very  infirm  state  of  the 
man,  to  have  an  end ;  but  the  woman  was 
unwilling  to  wait  the  progress  of  the  disorder ; 
and  therefore  concluded  that,  to  get  rid  of  her 
husband*  nothing  was  left  her  but  poison. 
For  this  purpose  she  chose  out  a  dose  that  she 
supposed  would  be  the  m«)st  effectual ;  and 
having  calcined  some  toads,  mixed  their 
powder  with  his  drink.     The  man,  after  tak. 


ing  a  hearty  dose,  found  no  considerable  in. 
convenience,  except  that  it  greatly  promoted 
urine.  His  wife,  who  considered  this  as  a 
beginning  symptom  of  the  venom,  resolved 
not  to  stint  the  next  dose,  but  gave  it  in  greater 
quantities  than  before.  This  also  increased 
the  former  symptom ;  and,  in  a  few  days  the 
woman  had  the  mortificatioti  to  see  her  detested 
husband  restored  to  perfect  health,  and  re- 
mained in  utter  despair  of  ever  being  a  widow. 

From  all  this  it  will  appear  with  what  in- 
justioe  this  animal  has  hitherto  been  treated.  It 
has  undergone  every  kind  of  reproach ;  and 
mankind  have  been  taught  to  consider,  as  an 
enemy,  a  craature  that  destroys  that  insect- 
tribe  which  are  their  real  invaders.  We  are 
to  treat,  thereibre,  as  fables,  those  accounts 
that  represent  the  toad  as  possessed  of  poison 
to  kill  at  a  distance  ;  of  its  ejecting  its  venom, 
which  bums  wherever  it  touches;  of  its  in- 
fecting those  vegetables  near  which  it  resides ; 
of  its  excessive  fondness  for  sage,  which 
is  rendered  poisonous  by  its  approach ;  these, 
and  a  hundred  others  of  the  same  kind, 
probably  took  their  rise  from  an  antipathv 
which  some  have  to  all  animals  of  the  kind. 
It  is  a  harmless*  defenceless  creature,  torpid 
and  unvenomotts,  and  seeking  the  darkest 
retreats,  not  from  the  malignity  of  its  nature, 
but  the  multitude  of  its  enemies. 

Like  all  the  frog  kind*  the  toad  is  torpid  in 
winter.  It  chooses  then,  fiw  a  retreat,  either 
the  hollow  root  of  a  tree,  the  cleft  of  a  rock, 
or  sometimes  the  bottom  of  a  pond,  where  it 
is  found  in  a  state  of  seeming  insensibility. 
As  it  is  very  long-lived,  it  is  very  difiicalt  to 
be  killed ;  its  skin  is  tough,  and  cannot  be 
easily  pierced ;  and,  though  covered  with 
wounds,  the  animal  continues  to  show  signs 
of  life,  and  every  part  appears  in  motion. 
But  what  shall  we  say  to  its  living  for  oen. 
furies  lodged  in  the  bosom  of  a  rock,  or  cased 
within  the  body  of  an  oak-tree,  without  the 
smallest  access  on  any  side  either  for  nourish- 
ment or  air,  and  yet  taken  out  alive  and  per. 
feet !  Stories  of  this  kind  it  would  be  as  nsh 
to  contradict  as  difficult  to  believe  ;  we  have 
the  highest  authorities  bearing  witness  to  theii 
truth,  and  yet  the  whole  analogy  of  nature 
seems  to  arraign  them  of  falsehood.  Bacon 
asserts  that  toads  are  found  in  this  manner; 
Dr  Plot  asserts  the  same.  There  is,  to  this 
day,  a  marble  chimney-piece,  at  Chatsworth , 
with  Ihe  print  of  a  toad  upon  it,  and  a  tradition 
of  the  manner  in  which  it  was  found.  In  the 
Memoirs  of  the  Academy  of  Sciences  there  i» 
an  account  of  a  toad  found  alive  and  healthy 
in  the  heart  of  a  very  thick  elm,  without  the 
smallest  entrance  or  egress.'  In  the  yeai 
1731,  there  was  another  found,  near  Nantes, 

>  Vide  ths  jw  1710. 
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ia  the  heart  of  an  old  oak,  without  the  small- 
est iasae  to  ita  cell ;  and  the  discoverer  was  of 
opinion,  from  the  size  of  the  tree,  that  the 
animal  could  not  have  been  confined  there 
less  than  eighty  or  a  hundred  years,  without 
sustenance  and  without  ain  To  all  these  we 
can  only  oppose  the  strangeness  of  the  facts; 
the  necessity  this  animal  appears  under  of 
receiving  air;  and  its  dying,  like  all  other 
animals,  in  the  air.pump,  when  deprived  of 
this  all-sustaining  fluid.  But  whether  these 
be  objections  to  weigh  against  such  respect- 
able and  disinterested  authority  I  will  not 
pretend  to  determine ;  certain  it  is  that  if 
kept  in  a  damp  place,  the  toad  will  live  for 
several  months  without  any  food  whatsoever.  * 

^  In  1777,  Herissaut  undertook  some  experinients  to 
■flcerUin  the  truth  of  facts  of  this  kind,  which  might 
appear  frbuloos.  He  shut  up  three  toads  iu  sealed  boxes 
in  plaster,  and  thej  ivere  deposited  In  the  Academy  of 
Sciences.  At  the  end  of  eighteen  months  one  of  these 
toads  was  dead,  but  the  other  two  were  still  living. 
Nobody  could  doubt  the  authenticity  of  this  fact,  yet  the 
experiments  were  severely  criticised,  as  well  as  the  ob- 
senrations  whfch  they  seemed  to  conftrro.  It  was  eon- 
tended  that  the  air  must  have  come  to  these  animals 
through  some  imperceptible  hole  which  escaped  the 
notice  of  the  obsenrer.  Some  probability,  however,  was 
Kiven  to  this  circumstance  1^  the  researches  of  Dr 
Edwards,  published  in  1817.  He  observed  that  toads, 
shut  up  totally  io  plaster,  and  absolutely  deprived  el  air, 
lived  for  a  great  number  of  days,  and  much  longer  than 
those  which  were  forced  to  remain  under  water.  This 
certainly  is  one  of  the  most  extraordinary  phenomena 
which  the  history  of  reptiles  can  furnish.  It  appears  an 
exception  to  the  necessity  of  air,  which  is  regarded  as 
iodispensahle  to  the  life  of  all  animals,  and  seems  to 
break  the  chain  which  united  them  under  the  most  in. 
leresting  relations  of  existence.  It  appears,  however, 
that  the  air  evidently  penetrated  through  the  plaster,  as 
Dr  Edwards  proved,  for  the  toads  perished  as  soon  as  the 
plaster  which  enciosed  them  was  ptaced  under  water. 
The  opponents  of  Herissaut  were  therefore  justified  to 
some  degree  In  thefr  scepticism.  Still  the  &ct  of  ani- 
mals existing  so  long  under  such  circumstances,  even 
with  a  little  air,  is  most  surprising,  and  calculated  to 
produce  very  strange  reflections.  If  these  reptiles  lived 
in  this  manner  leuger  than  they  would  have  done  In  the 
open  dry  air,  the  reason  is  that  they  lost  less  by  trans- 
lilntion,  aud  If  they  died  much  later  than  they  would 
have  done  in  water.  It  was  because  the  air  certainly  had 
some  access  to  them. 

Professor  Buckland  has  recently  made  some  experi- 
ments In  order  to  throw  light  en  this  obscure  subject. 
Two  blocks  ef  stone  were  taken,  one  of  porous  oolite 
llmestene,  and  one  of  a  compact  sllicious  sandstone  ; 
twelve  oella^  five  inches  wide,  and  six  inches  deep,  were 
cut  in  the  sandstone,  and  twelve  others,  five  Inches  wide, 
and  twelve  inches  deep,  In  the  limestone.  In  November, 
I825»  one  live  toad  was  placed  in  each  of  the  twenty, 
four  cells,  its  weight  being  previously  ascertained  with 
rare.  A  glass  plate  was  placed  over  each  cell  as  a  cover, 
with  a  ci4Tular  siate  above  to  protect  It ;  and  the  two 
blocks  of  stone,  with  Uie  Immured  toads,  were  buried  In 
Dr  Buckland's  garden  under  three  f^t  of  earth.  They 
were  uncovered  after  the  lapse  of  a  year,  In  December, 
1 8£6.  AH  the  tosds  fai  the  small  cells  of  compact  sand- 
stone  were  dead,  and  their  bodies  so  much  decayed  as  to 
(trove  that  they  had  heen  dead  for  some  months.  The 
greater  number  of  the  toads  in  tlie  larger  cells  of  porous 


To  this  extraordinary  account,  which  is 
doubtful,  I  will  add  another  not  less  so ;  which 
is,  that  of  toads  sucking  cancerous  breasts^ 
and  thus  extracting  the  venom,  and  perform^ 
ing   a  cure.     The  first  account  wc  have  of 


limestone  were  alive  ;  but  they  were  all  a  good  deal 
emaciated,  except  two,  which  had  Increased  In  weight, 
the  one  from  one  thousand  one  hundred  and  eighty-five 
grains  to  one  thousand  two  hundred  and  sixty-live,  the 
other  from  nine  hundred  and  eighty-eight  to  one  thous- 
and one  hundred  and  sixteen.  With  regard  to  these  two, 
Dr  Buckland  thinks  they  had  both  been  nourished  by  in- 
sects, which  had  got  Into  the  one  cell  through  a  crack 
found  In  the  glass  cover,  and  into  the  other  probably  liy 
some  small  aperture  in  the  luting,  which  was  not  carefully 
examined.  No  Insects  were  found  in  either  cell,  but  an 
assemblage  of  insects  were  found  on  the  outside  of  an- 
other glass,  and  a  number  within  one  of  the  cells  whose 
cover  was  cracked,  and  where  the  animal  was  dead. 
Of  the  emaciated  toads,  one  had  diminished  In  weight 
from  nine  hundred  and  twenty-four  greios  to  six  hundred 
and  ninety-eight,  and  one  from  nine  hundred  and  thirty- 
six  to  six  hundred  and  fifly-two.  "  The  results  of  the 
experiments,"  says  Dr  Buckland,  ''amount  to  this:*-. 
All  the  toads,  both  large  and  small,  enclosed  in  the 
sandstone,  and  the  small  toads  Inclesed  in  the  limestone 
alao,  were  dead  at  the  end  of  thirteen  months.  Before 
the  expiration  of  the  second  year,  all  the  hu'go  ones  also 
were  dead.  These  were  examined  several  times,  dur- 
ing the  second  year,  through  the  glass  covera  of  the  cells, 
but  without  removing  them  to  admit  air.  They  ap- 
peared always  awake,  with  their  eyes  open,  and  never 
in  a  elate  of  toipor,  their  meegernew  Increasing  at  each 
interval,  until  at  length  they  were  found  dead.  Those 
which  had  galued  an  increase  of  weight  at  the  end  of  the 
first  year,  and  were  then  carefully  closed  up  again,  were 
emaciated  and  dead  before  the  expintlon  of  the  second 
year."  Pour  toads,  inclosed  In  cavities  cut  in  the  trunk 
of  an  apple  tree,  and  dosed  up  by  plugs  so  tiffhtly  as  to 
exclude  insects,  and  "  apparently  air,"  were  found  dead 
at  the  end  of  a  year. 

The  phenomena,  then,  of  live  toads  inclosed  In  rocks, 
he  explains  in  this  way.  The  young  toad,  as  soon  as  It 
leaves  Its  tadpole  state,  and  emerges  from  the  water, 
seeks  shelter  In  holes  and  crevices  of  rocks  and  trees. 
One  may  thus  enter  a  small  opening  in  a  rock,  and 
when  there  find  food,  by  catching  the  insects  which  seek 
shelter  in  the  same  retreat;  and  Its  increase  of  sin 
may  prevent  It  from  getting  out  again  by  the  same  open, 
ing.  It  Is  probable  that  there  are  some  small  apertures 
in  all  the  stones  in  which  toads  are  found,  though  they 
escape  the  notice  of  the  workmen,  who  have  no  motive 
to  Induce  them  to  make  a  narrow  examination.  In 
other  cases,  there  may  have  been  an  opening,  which  had 
been  closed  up,  after  the  animal  was  Immured,  by 
stalactitic  incrustation.  Deprived  of  food  and  air,  it 
might  &U  into  that  state  of  torpor,  or  suspended  anima- 
tion, to  which  certain  animals  are  subject  In  winter ;  but 
how  long  it  might  continue  in  this  state  Is  uncertain. 

The  Rev.  George  Young,  in  his  Owlogtcai  Surv^  of 
Ike  Yorkshire  Co(utj  second  edition,  1828,  mentions 
sererel  recent  instances  of  living  toads  having  been 
found  within  solid  blocks  of  sandstone.  '*  We  are  the 
more  particular  In  recording  these  facts,"  he  observes, 
'*  because  sonrie  modem  philosophera  have  attempted  to 
explode  such  accounts  as  wholly  fabulous."  Mr  Jesse 
informs  us,  that  he  knew  a  gentleman  who  put  a  toad  into 
a  small  flower«pot,  and  secured  it,  so  that  no  Insect 
could  penetrate  H,  and  then  buried  it  so  deep  in  hif 
garden  that  it  was  secured  against  the  influence  of  frost. 
At  the  end  of  twenty  yean  he  took  it  up,  and  found  the 
toad  Increased  in  bulk,  and  bealtlqr. 
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this  is  in  a  letter  to  tbe  biabop  of  Carlisle 
from  Dr  Pitfield,  who  was  the  first  person  of 
Gonseqaence  that  attended  tbe  eiLperiroent 
His  letter  is  as  follows  :-— 

'*  Your  lordship  must  bare  taken  notice  of 
a  paragraph  in  the  papers  with  regard  to  the 
application  of  toads  to  a  cancered  breast  A 
patient  of  mine  has  sent  to  the  neighbourhood 
of  Hungerford,  and  brought  down  the  very 
woman  on  whom  the  cure  was  done.  I  ha?e, 
with  all  the  attention  I  am  capable  of,  attended 
the  operation  for  eighteen  or  twenty  dajrs,  and 
am  surprised  at  the  phenomenon.  I  am  in  no 
expectation  oi  any  great  service  from  the  ap- 
plication ;  the  age,  constitution,  and  thoroughly 
cancerous  condition,  of  the  person,  being  nn- 
conquerable  barriers  to  it  How  an  aliment 
of  that  kind,  absolutely  local,  in  an  otherwise 
sound  habit,  and  of  a  likely  age,  might  be 
relieved,  I  cannot  say.  But  as  to  the  opera- 
tion, thus  much  I  can  assert,  that  there  is 
neither  pain  nor  naaseousness  in  it  The 
animal  is  put  into  a  linen  bag  all  but  its  head, 
and  that  is  held  to  the  part  It  has  generally 
instantly  laid  hold  of  the  foulest  part  of  the 
sore,  and  sucked  with  greediness  until  it 
dropped  o£f  dead.  It  has  frequently  happened 
that  the  creature  has  swollen  immediately, 
and  from  its  agonies,  appeared  to  be  in  great 
pain.  I  have  weighed  them  for  several  days 
together,  before  and  after  the  application,  and 
found  their  increase  of  weight,  in  the  differ- 
ent degrees,  from  a  drachm  to  near  an  ounce. 
They  frequently  sweat  exceedingly,  and  turn 
quite  pale,  sometimes  they  disgorge,  recover, 
and  become  lively  again :  I  think  the  whole 
scene  is  surprising,  and  a  very  remarkable 
piece  of  natural  history.  From  the  constant 
inoffensiveness  which  I  have  observed  in  them, 
I  almost  question  the  truth  of  their  poisonous 
spitting.  Many  people  here  expect  no  great 
good  from  the  application  of  toads  to  cancers ; 
and  where  the  disorder  is  not  absolutely  local , 
none  is  to  be  expected.  When  it  is  seated  in 
any  part  not  to  be  well*  come  at  for  extirpa- 
tion, I  think  it  is  hardly  to  be  imagined,  but 
that  the  having  it  sucked  clean  as  often  as  you 
please,  roust  give  great  relief.  Every  body 
knows  that  dogs  licking  of  sores  cures  them  ; 
which  is,  I  suppose,  chiefly  by  keeping  them 
clean.  If  there  be  any  credit  to  be  given  to 
history,  poisons  have  been  sucked  out  Pal" 
lentia  mdnera  lambit  ore  vtnena  trahensy  are  the 
words  of  Luoan  on  the  occasion.  If  the  peo- 
ple to  whom  these  words  are  applied  did  their 
cure  by  immediately  following  the  injection 
of  the  poison,  the  local  confinement  of  another 
poison  brings  the  case  to  a  great  degree  of  si- 
m  ilarity.  I  hope  I  have  not  tired  your  lord- 
ship with  my  long  tale  :  as  it  is  a  true  one, 
and,  in  my  apprehension,  a  curious  piece  of 
nsitural  history,  I  could  not  forbear  com  muni* 


eating  it  to  you.  I  own  1  thought  the  story 
in  the  papers  to  be  an  invention  ;  and  when  I 
considered  the  instinctive  principle  in  all  ani- 
mals of  self-preservation,  I  was  confirmed  in 
my  disbelief;  but  what  I  have  related  I  saw ; 
and  all  theory  must  yield  to  fact  It  is  only 
the  Rubeta,  the  land-toad,  which  has  the  pro- 
perty of  sucking :  I  cannot  find  any,  the  least, 
mention  of  the  property  in  any  one  of  the  old 
naturalists.  My  patient  can  bear  to  have 
but  one  applied  in  twenty-four  boors.  The 
woman  who  was  cared  bad  them  on  day  and 
night,  without  intermission,  for  five  weeks. 
Their  time  of  hanging  at  the  breast  has  been 
from  one  to  six  hoars.** 

Other  remarks  made  upon  their  method  of 
performing  this  extraordinary  operation  are  as 
follow :  "  Some  toads  die  very  soon  after  they 
have  sucked ;  others  live  about  a  quarter  of 
an  hour,  and  some  much  longer.  For  exam- 
ple, one  that  was  applied  about  seven  o'clock 
sucked  till  ten,  and  died  as  soon  as  it  was  taken 
from  the  breast;  another  that  immediately 
succeeded  continued  till  three  o'clock,  but 
dropped  dead  from  tho  wound  :  each  swelled 
exceedingly,  and  grew  of  a  pale  colour.  They 
do  not  seem  to  suck  greedily,  and  oflten  turn 
their  heads  away ;  but  during  the  time  of  their 
sucking,  they  were  heard  to  smack  their  lips 
like  a  young  child."  * 

From  this  circumstantial  account  of  the  pro- 
gross  of  this  extraordinary  application,  one 
could  hardly  suppose  that  any  doubt  could  re- 
main of  the  ingenious  observer's  accuracy; 
and  yet,  from  information  which  I  have  re- 
ceived from  authority  still  more  respectable, 
there  is  much  reason,  as  yet,  to  suspend  our 
assent  A  lady,  who  was  under  the  care  oi 
tbe  present  president  of  the  College  of  Phy- 
sicians, was  induced  by  her  friends  to  try 
the  experiment ;  and  as  he  saw  the  case  was 
desperate,  and  that  it  would  quiet  her  mind  as 
well  as  tbeirs,  he  permitted  the  trial.  Dur- 
ing the  whole  continuance  of  their  application, 
she  could  never  thoroughly  perceive  that  they 
sucked  her ;  but  that  did  not  prevent  their 
swelling  and  dying,  as  in  the  former  instan- 
ces. Once  indeed,  she  said,  she  thought  that 
one  of  them  seemed  to  suck;  but  the  physician, 
and  those  who  attended,  could  not  oerc-eiTe 
any  appearance  of  it  Thus,  afler  all,  it  is  a 
doubt  whether  these  animals  die  by  the  inter- 
nal  or  the  external  application  of  the  cancer- 
ous poison. 

Of  this  animal  there  are  several  varieties  ; 
such  as  the  water  and  tbe  land  toad,  which 
probably  differ  only  in  the  ground-colour  of 
their  skin.  In  the  first,  it  is  more  inclining 
to  ash-colour,  with  brown  spots ;  in  the  other, 
the  colour  is  brown,  approaching  to  black. 


*  British  Zoology,  vol.  111.  p.  988. 
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The  water  toad  is  not  so  large  as  the  other ; 
but  both  equally  breed  in  that  element  The 
size  of  the  toad,  with  us^  is  generally  from 
two  to  four  inches  long;  but  in  the  fennv 
countries  of  Europe  I  have  seen  them  much 
larger,  and  not  less  than  a  common  crab, 
when  brought  to  table.  But  this  is  nothing  to 
what  they  are  found  in  some  of  the  tropical 
climates,  where  traTellers  often,  for  the  first 
time,  mistake  a  toad  for  a  tortoise.  Their  usual 
size  is  from  six  to  seven  inches:  but  there 
are  some  still  larger,  and  as  broad  as  a  plate. 
Of  these  some  are  beautifully  streaked  and 
coloured  ;  some  studded  oyer,  as  with  pearls  ; 
others  bristled  with  horns  or  spines ;  some 
have  the  head  distinct  from  the  body,  while 
others  have  it  so  sunk  in  that  the  animal  ap- 
pears without  a  head.*  All  these  are  found 
in  the  tropical  climates  in  great  abundance ; 
and  particularly  after  a  shower  of  rain.  It  is 
then  that  the  streets  seem  entirely  paved  with 
them ;  they  then  crawl  from  their  retreats, 
and  go  into  all  places  to  enjoy  their  favourite 
moisture.  With  us  the  opinion  of  its  raining 
toads  and  frogs  has  long  been  justly  exploded; 
but  it  still  is  entertained  in  the  tropical  coun. 
tries ;  and  that  not  only  by  the  savage  natives, 
but  the  more  refined  settlers,  who  are  apt 
enough  to  add  the  prejudices  of  other  nations 
to  their  own. 

It  would  be  a  tedious,  as  well  as  useless 
task,  to  enter  into  all  the  minute  discrimina- 
tions of  these  animals,  as  found  in  different 
countries  or  places ;  but  the  p^a,  or  Surinam 
toad,  is  too  strange  a  creature  not  to  require 


an  exact  description.  There  is  not,  perhaps, 
in  all  nature,  a  more  extraordinary  phenome- 
non than  that  of  an  animal  breeding  and 
hatching  its  young  in  its  back  ;  from  whence, 
as  from  a  kind  of  hot-bed,  they  crawl  one 
after  the  other  when  come  to  maturity. 

The  pi  pa  is,  in  form,  more  hideous  than 
even  the  common  toad ;  nature  seeming  to 
have  marked  all  those  strange  mannered  ani- 
mals with  peculiar  deformity.     The  body  is 

>  Among  this  nnmeroui  fninily  there  is  one  which, 
for  horrid  and  defi»nned  appeannce,  probably,  exceeds 
all  other  created  beings.  This  is  the  homed  toad,  of 
South  America.  The  colour  Is  cinereous,  with  brown 
stripes.  The  eye-lids  project  In  a  singular  manner,  and 
give  it  the  appearance  as  If  the  eyes  were  placed  at  the 
bottom  of  a  pair  of  sharp  pointed  horns:  the  head  Is  very 
large,  and  the  mouth  is  so  enormous,  as  to  exceed  half 
the  length  of  its  body.  To  add  to  its  lothesome  appear- 
ance, It  Is  lliuwise  clothed  all  over,  except  the  head  aiid 
feet,  with  short  sharp  spines. 


fiat  and  broad ;  the  head  small ;  the  jaws,  like 
those  of  a  mole,  are  extended,  and  evidently 
formed  for  rooting  in  the  ground  :  the  skin  of 
the  neck  forms  a  sort  of  wrinkled  collar :  the 
colour  of  the  head  is  of  a  dark  chestnut,  and 
the  eyes  are  small:  the  back,  which  is  very 
broad,  is  of  a  lightish  gray,  and  seems  covered 
over  with  a  number  of  small  eyes,  which  are 
round,  and  placed  at  nearly  equal  distances. 
These  eyes  are  very  different  from  what  they 
seem ;  they  are  the  animal's  eggs,  covered 
with  their  shells,,  and  placed  there  for  hatch- 
ing. These  eggs  are  buried  deep  in  the  skin, 
and  in  the  beginning  of  incubation  but  just 
appear ;  and  are  very  visible  when  the  young 
animal  is  about  to  burst  from  its  confinement 
They  are  of  a  reddish  shining  yellow  colour ; 
and  the  spaces  between  them  are  full  of  small 
warts  resembling  pearls.* 

This  is  their  situation,  previous  to  their 
coming  forth  ;  but  nothing  so  much  demands 
our  admiration  as  the  manner  of  their  produc- 
tion. The  eggs,  when  formed  in  the  ovary, 
are  sent  by  some  internal  canals,  which  ana- 
tomists have  not  hitherto  described,  to  lie  and 
come  to  maturity,  under  the  bony  substance 
of  the  back ;  in  this  state  they  are  impregna- 
ted by  the  male,  whose  seed  finds  its  way  by 
pores  very  singularly  contrived,  and  pierces 
not  only  the  skin  but  the  periosteum.  The 
skin,  however,  is  still  apparently  entire,  and 
forms  a  very  thick  covering  over  the  whole 
bjood;  but  as  they  advance  to  maturity,  at 
different  intervals,  one  after  another,  the  egg 
seems  to  start  forward  and  bourgeon  from  the 
back, becomes  more  yellow,  and  at  last  breaks, 
when  the  youne  one  puts  forth  its  head:  it 
still,  however,  keeps  its  situation,  until  it  has 
acquired  a  proper  degree  of  strength,  and  then 
it  leaves  the  shell,  but  still  continues  to  keep 
upon  the  back  of  the  parent  In  this  manner 
the  pipa  is  seen  travelling  with  her  wondrous 
family  on  her  back,  in  all  the  different  stages 
of  maturity.  Some  of  the  strange  progeny, 
not  yet  come  to  sufficient  perfection,  appear 
quite  torpid,  and  as  yet  without  life  in  the 
egg :  others  seem  just  beginning  to  rise  throueh 
the  skin ;  here  peeping  forth  nrom  the  shell ; 
and  there,  having  entirely  forsaken  their  pri- 
son  ;  some  are  sporting  at  large  upon  the  par. 
ent's  back;  and  others  descending  to  the 
ground,  to  try  their  own  fortune  below. 

Such  is  the  description  given  of  this  strange 

*  It  is  now  demonstrated  that  the  female  leys  Its  eggs 
after  the  maimer  of  toads,  but  that  the  male,  nstened  on 
her  back,  fecundates  them,  and  then  pbuies  them  oo  thw 
back  of  the  mother ;  she  then  repairs  to  the  water,  wbMtt 
her  skin  swells,  and  forms  rounded  alveoli.  In  which 
these  eggs  are  lodged,  to  be  sidbeequenUy  disclosed.  The 
pipa  IItos  in  the  fresh  wsters  of  South  America,  and 
sometimes  In  the  obscure  parts  of  houses  at  Cajrenne 
and  Surinam.  The  negroes  are  said  sometimes  to  iva 
the  pipa  asiood. 
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production  by  Seba»  in  which  he  differs  from 
Rayschy  who  affirms,  that  the  young  ones  are 
bred  in  the  back  of  the  male  only,  where  the 
female  lays  her  eggs.  I  have  followed  Seba, 
however,  not  because  he  is  better  authority, 
but  because  he  is  more  positive  of  the  truth  of 
his  account,  and  asserts,  assuredly,  that  the 
eggs  are  found  on  the  back  of  the  female  only. 
Many  circumstances,  however,  are  wanting 
towards  completing  his  information ;  such  as 
a  description  of  the  passage  by  which  the  egg 
finds  its  way  into  the  back;  the  manner  of 
its  fecundation  ;  the  time  of  gestation  ;  as  also 
a  history  of  the  manners  of  this  strange  animal 
itself;  but,  by  a  prolixity  that  much  prevails 
among  naturalists  at  present,  he  leaves  the 
most  interesting  object  of  curiosity  to  give  us  a 
detailed  description  of  the  legs  and  claws  of  the 


pipa,  about  which  we  have  very  Utile  con- 


cern. 


The  male  pipa  is  every  way  larger  than  the 
female,  and  has  the  skin  less  tightly  drawn 
round  the  body.  The  whole  body  is  covered 
with  pustules  resembling  pearls ;  and  the  bel- 
ly,  which  is  of  a  bright  yellow,  seems  as  if  it 
were  sewed  up  from  the  throat  to  the  vent,  a 
seam  being  seen  to  run  in  that  direction. 
This  animal,  like  the  rest  of  the  frog  kind,  is 
most  probably  harmless ;  though  we  are  told 
of  the  terrible  effects  resulting  from  its  powder 
when  calcined.  This,  however,  must  certainly 
be  fabe ;  no  creature  whatever,  when  calcined, 
can  be  poisonous ;  for  the  fire  bums  away 
whatever  might  have  been  dangerous  in  then 
composition  :  all  animal  substances,  when  cal- 
cined, being  entirely  the  same. 
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CHAP.   I. 

OF  LIZARDS  IN  OBHERAL. 

There  is  scarcely  a  naturalist,  who  has  treated 
of  lizards,  but  has  a  particular  manner  of 
ranking  them  in  the  scale  of  animated  nature. 
Ray,  rather  struck  with  the  number  of  their 
legs  than  their  habits  and  conformation,  has 
exalted  them  among  quadrupeds  ;  while  Lin. 
naeus,  attentive  pntv  to  their  long  slender 
forms,  has  degraded  them  among  serpents. 
Brisson  gives  them  a  distinct  class  by  them- 
selves, under  the  name  of  reptileB.  Klein 
gives  them  a  class  inferior  to  beasts,  under  the 
name  of  naked  quadrupeds.  Some,  in  short, 
from  their  scaly  covering,  and  fondness  for  the 
water,  have  given  them  to  the  fishes ;  while 
there  have  not  been  wanting  naturalists  who 
have  classed  them  with  insects,  as  the  smaller 
kinds  of  this  class  seem  to  demand. 

It  is  indeed  no  easy  matter  to  tell  to  what 
class  in  nature  lizards  are  chiefly  allied. 
They  are  unjustly  raised  to  the  rank  of  beasts, 
as  they  bring  forth  eggs,  dispense  with  breath- 
ing, and  are  not  covered  with  hair.  They 
cannot  be  placed  among  fishes,  as  the  major- 
ity  of  them  live  upon  land  :  they  are  excluded 
from  the  serpent  tribe  by  their  feet,  upon 
which  they  run  with  some  celerity :  and  from 
the  insects,  by  their  size  ;  for  though  the  Newt 
may  be  looked  upon  in  this  contemptible  light, 
a  Crocodile  would  be  a  terrible  insect  indeed. 
Thus  lizards  are,  in  some  measure,  excluded 
from  every  rank,  while  they  exhibit  somewhat 
of  the  properties  of  all ;  the  legs  and  celerity 
of  the  quadruped ;  a  facility  of  creeping 
through  narrow  and  intricate  ways,  like  the 
serpent ;  and  a  power  of  living  in  the  water, 
like  fishes;  however,  though  endued  with  these 
various  powers,  they  have  no  real  advantages 
over  any  other  class  of  animated  nature  ;  for 


what  they  gain  in  aptitude  for  coo  element, 
they  lose  in  their  fitness  for  another.  Thus, 
between  both,  they  are  an  awkward  ungainly 
tribe  ;  neither  so  alert  upon  land,  nor  so  nim- 
ble in  the  water,  as  the  respective  inhabitants 
of  either  abode:  and,  indeed,  this  holds 
throughout  all  nature,  that  in  proportion  as  the 
seeming  advantages  of  inferior  animals  are 
multiplied,  their  real  ones  are  abridged;  and  ail 
their  instincts  are  weakened  and  lost  by  the 
variety  of  channels  into  which  they  are  divided 
As  lizards  thus  differ  from  every  other  class 
of  animals,  they  also  differ  widely  from  eanb 
other.  With  respect  to  size,  no  class  of  be- 
ings has  its,  ranks  so  opposite.  What,  for  in- 
stance, can  be  more  removed  than  the  small 
cameleon,  an  inch  long,  and  the  alligator  of 
the  river  Amazon,  above  twenty-seven  feet? 
To  an  inattentive  observer,  they  would  appear 
entirely  of  different  kinds  ;  and  Seba  wonders 
how  they  ever  came  to  be  classed  together. 

The  colour  of  these  animals  also  is  very  va- 
rious, as  they  are  found  of  a  hundred  different 
hues-^green,  blue,  red,  chestnut,  yellow, 
spotted,  streaked,  and  marbled.  Were  colour 
alone  capable  of  constituting  beauty,  the  liz- 
ard would  often  please ;  but  there  is  some, 
thing  so  repressing  in  the  animal's  figure,  that 
the  brilliancy  of  its  scales,  or  the  variety  of  its 
spots,  only  tend  to  give  an  air  of  more  exqui- 
site venom  or  greater  malignity.  The  figure 
t  of  these  animals  is  not  less  various  ;  sometimes 
swollen  in  the  bellv ;  sometimes  pursed  up 
at  the  throat ;  sometimes  with  a  rough  set  of 
spines  on  the  back,  like  the  teeth  of  a  saw ; 
sometimes  with  teeth,  at  others  with  none  ; 
sometimes  venomous,  at  others  harmless,  and 
even  philanthropic  :  sometimes  smooth  and 
even ;  sometimes  with  a  long  slender  tail ;  and 
often  with  a  shorter  blunt  one.' 

>  The  whole  of  Uifs  tribe  is  perfectly  dettitute  of  pol- 
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But  their  greatest  distinction  arises  from 
the  manner  of  bringing  forth  their  young. 
First,  some  of  them  are  viviparous.  SeGondiy, 
some  are  oviparous ;  and  which  may  be  con- 
sidered in  three  distinct  ways.  Thihily,  some 
bring  forth  small  spawn,  like  fishes.  The 
croc^le,  the  iguana,  and  all  the  larger  kinds, 
bring  forth  eggs,  which  are  hatched  by  the 
heat  of  the  sun ;  the  animals  that  issue  from 
them  are  complete  upon  leaving  the  shell; 
and  their  first  efforts  are  to  run  to  seek  food 
in  their  proper  element  The  viviparous 
kinds,  in  which  are  all  the  salamanders,  come 
forth  alive  from  the  body  of  the  female,  per- 
fect and  active,  and  suffer  no  succeeding 
change.  But  those  which  are  bred  in  the 
water,  and  as  we  have  reason  to  think,  from 
spawn,  suffer  a  very  considerable  change  in 
their  form.  They  are  produced  with  an  ex- 
ternal skin  or  covering  that  sometimes  incloses 
their  feet,  and  gives  them  a  serpentine  appear, 
ance.  To  this  false  skin  fins  are  added,  above 
and  below  the  tail,  that  serve  the  animal  for 
swimming ;  but  when  the  false  skin  drops  off, 
these  drop  off  also  ;  and  then  the  lizard,  with 
its  four  feet,  is  completely  formed,  and  forsakes 
the  water. 

From  hence  it  appears,  that,  of  this  tribe, 
there  are  three  distinct  kinds,  differently  pro- 
duced, and,  most  probably,  very  different  in 
their  formation,  nut  the  history  of  these  ani. 
mals  is  verv  obscure  ;  and  we  are,  as  yet, 
incapable  of  laying  the  line  that  separates 
them.  All  we  know,  as  was  said  before,  is, 
that  the  great  animals  of  this  kind  are  motily 
produced  perfect  from  the  e^%\  the  salaman- 
ders are  generaUy  viviparous ;  and  9ome  of  the 
water  iizards  imperfectly  produced.  In  all 
these  most  unfinished  productions  of  Nature, 
if  I  may  so  call  them,  the  varieties  in  their 
structure  increase  in  proportion  to  theii  imper- 
fections.  A  poet  would  say,  that  Nature 
grew  tired  of  the  nauseous  formation,  and  left 
accident  to  finish  the  rest  of  her  handy. work. 

However,  the  three  kinds  have  many  points 
of  similitude ;  and,  in  all  their  varieties  of 
figure,  colour,  and  production,  this  tribe  is 
easily  distinguished,  and  strongly  marked. 
They  have  all  four  short  legs ;  the  two  fore- 
feet, somewhat  resembling  a  man's  hand  and 
arm.  They  have  tails  almost  as  thick  as  the 
body  at  the  beginning,  and  that  generally  run 
tapering  to  a  point  They  are  afl  amphibious 
also  ;  equally  capable  of  living  upon  land  and 
water;  and  formed,  internally,  in  the  same 
inanner  with  the  tortoise,  and  other  animals, 
that  can  continue  a  long  time  without  respira* 
tion  :  in  other  words,  their  lungs  are  not  so 

son,  and  except  the  crocodl1«  and  aUigator,  qidte  inof- 
fendve  to  mankind.  TImm  that  are  hn^  in  waton  im- 
dorgo  a  metanorplioals,  and  pan  through  a  tadpolo 
form. 


necessary  to  continue  life  and  cbculation,  but 
that  their  play  may  be  stopped  for  some  con- 
siderable time,  while  the  blood  performa  its 
circuit  round  the  body  by  a  shorter  communi- 
cation. 

These  are  differences  that  sufficiently  sepa- 
rate lisards  from  all  other  anisials ;  but  it 
will  be  verv  difficult  to  ^jl  the  limits  that  dis- 
tinguish the  three  kinds  from  each  other. 
The  eroeodiU  tribe,  and  its  affinities,  are  suf- 
ficiently distinguished  from  all  the  rest  by 
their  size  and  fierceness  ;  the  takamamder  tribe 
is  distineuisfaed  by  their  deformity,  their  frog, 
like  heads,  the  shortness  of  their  snouts,  their 
swollen  bellies,  and  their  viviparous  produc- 
tion. With  regard  to  the  rest,  which  we 
may  denominate  the  cameleon  or  lizard  kind, 
some  of  which  bring  forth  from  the  egg,  some 
of  which  are  imperfectly  formed  from  spawn, 
we  must  group  them  under  one  head,  and 
leave  time  to  unravel  the  rest  of  their  history. 


GHAP.  11. 

OF  THE  CROCODILE,  AND  ITS  AFFINITIES  ' 

Thb  Crocodile  is  an  animal  placed  at  i 
happy  distance  from  the  inhabitants  of  Eu- 
rope, and  formidable  only  in  those  regionj 
Where  men  are  scarce,  and  arts  are  but  little 
known.     In  all  the  cultivated  and  populous 

*  Crocodiles  and  AUi^ators^—The  true  aroeodUe  b 
found  In  the  river  Nile,  but  by  no  means  tn  such  plenty 
as  tn  the  times  of  the  Pharadis.  The  species  which  is 
domesticated  hy  the  priests,  and  magniiteently  prmrided 
for  in  a  temple  in  Memphis,  was  of  a  green  colour.  It 
«rts  an  object  of  profound  worship,  called  a  God,  and  em- 
balmed when  it  died.  On  the  other  hand,  the  aO^tUor 
is  exdufiTely  found  in  America  ;  and  instead  of  haring 
an  uninterrupted  series  of  teeth  round  boCfa  iaw%  ue  in 
the  crocodile,  the  fourth  tooth  of  the  under  jaw  shuts  into 
a  corresponding  socket  in  the  upper  one.  This  law  ie 
so  universal,  that  any  person  ly  remembering  this  fact, 
may  with  certainty  designate  the  one  from  the  other. 

The  term  otftyolor  Is  applied  to  the  Tarions  species  of 
crocodiles  that  are  found  In  America,  while  tlie  nam« 
Gaviai  has  been  given  to  such  as  inhabit  the  East  Indioo 
and  the  islands  of  the  Indian  ocean,  and  the  oripnal 
word  is  more  especially  used  when  speaking  of  that 
species  which  abounds  in  the  Nile.  In  the  central  parts 
of  Africa,  the  crocodiles  attain  a  very  large  si»,  in  many 
instances  being  found  as  much  aa  thirty  feet  in  length. 

The  crocodile  swaUcvws  its  prey  whole,  and  foods  in. 
diflerently  on  fish  or  small  quadrupeds;  and  the  upper 
teeth,  instead  of  resting  with  their  points  upon  the  under 
when  the  mouth  is  dowd,  enter  between  them,  and  thus 
prevent  all  chance  of  eseape.  It  but  rarely  aitadn  man. 
kind.  On  either  side  of  the  under  part  of  the  lower 
jaw,  a  small  opening  is  found,  from  which  the  creature 
(■an  force,  at  will^  a  liquid  possessing  the  smell  of  mu^k. 
This  property  has  been  lately  noticed  by  Mr  Thomas 
Bell,  in  a  paper  inserted  in  the  TYnuaetivme  9/  Ms 
itofof  SeKieiy  of  London,  and,  in  Ms  opinion,  thn  rep. 
tile  employs  it  for  the  purpose  of  attractli^  fish  Into  the 
places  it  haunts. 


THE  CROCODILE. 
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parts  of  the  world*  the  great  animalfl  are  en. 
tirely  banished,  or  rarely  seen.  The  appear- 
ance of  such  raises  at  once  a  whole  country  up 
in  arms  to  oppose  their  force  ;  and  their  lives 

The  following  cut  represents  ih«  Double  Crested  Cro- 
codile.   It  is  the  most  commoo  species  in  all  the  rivers 


that  lead  to  the  Indian  ocean.  It  is  found  In  Java  and 
even  in  China. 

The  most  remarkable  distinguishing  character  of  alii, 
gators  (as  already  said)  is  the  shape  of  the  head.  The 
gavials  have  it  the  most  produced,  the  crocodiles  the 
next,  and  the  alligators  have  it  shortest.  In  them  tlie 
lt,7igth  of  the  jaws  from  the  articulation  is  only  one-half 
more  than  the  greatest  breadth.  The  teeth  have  a  ragged 
appearance,  as  some  of  them  are  long  and  others  short. 
There  are  never  fewer  than  nineteen  in  each  side  of 
either  jaw,  and  sometimes  two  more  in  each  side  of  the 
under  one.  These  grow  with  the  growtli  of  the  ani- 
mal; and  receiving  cavities  are  formed  for  them  in  the 
upper  jaw,  especially  from  those  fourth  from  the  front, 
which  are  longer  than  any  of  the  others.  The  body  is 
low  aud  squat ;  the  hind  legs  are  nearly  round  in  their 
section,  and  have  no  membrane  on  their  sides  ;  the  webs 
of  the  toes  also  extend  only  half  the  length ;  and  the 
holes  behind  the  orbits,  which  are  understood  to  secrete 
a  muslcy  fluid  in  the  crocodiles,  are  small  and  obscure, 
or  wanting.  From  the  structure  of  the  feet,  and  the 
want  of  fringed  or  pectinated  membranes  on  the  hind 
legs,  which  are  both  a  lessening  of  the  pelagic  structure, 
alligators  keep  more  to  the  fresh  waters,  the  rivers,  and 
lagunes,  than  the  crocodiles ;  so  that  those  in  the  bays 
of  the  West  India  islands,  though  popularly  known  as 
alligators  or  caymane^  are  rather  to  be  considered  as 
crocodiles,  even  in  the  popular  sense  of  that  term. 

There  are  four  species  or  more,  of  alligators,  all  natives 
of  the  warmer  parts  of  the  American  continent,  but  vary- 
ing in  their  appearance,  so  as  in  some  of  th^  gpecies  to 
resemble  the  crocodiles,  and  in  others  the  gaviaJs.  The 
species  which,  in  the  written  accounts  at  least.  Is  the 
most  ferocious  and  formidable  to  man,  is  that  which  in- 
habits the  Mississippi  and  the  other  rivers  of  the  southern 
parts  of  North  America,  and  the  swamps  snd  lagunes 
which  these  rivers  form  when  they  are  swollen  by  floods. 
It  lithe  pike-headed  alligator  {^Alligator  luciue)  of  Cuvier, 


r^^ 


generally  pay  the  forfeit  of  tlieir  temerity. 
The  crocodile,  therefore,  that  was  once  60 
terrible  along  the  banks  of  the  river  Nile,  ia 
now  neither  so  large,  nor  its  numbers  so  great 

feet  long,  and  the  gape  nearly  the  same.  The  jaws  are 
more  elongated  than  in  some  other  species,  the  breadth 
at  the  articulation  not  being  in  tliose  of  the  size  men. 
tioned  much  more  than  one  foot.  The  snout  is  flattened 
on  the  upper  surface,  and  slightly  turned  up  at  the  ex- 
tremity, which  is  bluntly  pointed ;  but  the  sides  of  the 
jaws  are,  for  the  greater  portion  of  the  length  of  the  gape, 
nearly  parallel.  The  teeth  are  large  and  irregular,  with 
the  fourth  from  the  front  in  each  side  of  the  under  jaw 
much  Uu'ger  than  the  rest,  so  that  they  can  pene- 
trate tlirough  a  substance  of  considerable  thickness,  and, 
with  their  points  received  into  the  sockets  in  the  upper 
jaw,  hold  on  against  a  very  considerable  strain.  It  is 
by  this  means  that  the  animal  is  said  to  master  the 
larger  mammalia,  when  they  come  to  the  shores  tn 
quench  their  thirst.  The  alligator,  having  observed  its 
prey,  swims  slowly  towards  it,  with  the  snout  barely 
above  the  water.  When  within  reach,  it  seizes  the 
upper  lip  and  nose;  and  at  the  same  time  iocurvating  its 
body  with  more  than  ordinary  exertion,  hits  a  violent 
blow  on  the  shoulder  with  its  thick  snd  scaly  tail.  The 
bite  and  the  blow  togetlier  bring  the  animal  to  its  knees, 
tumble  it  headlong  and  helpless;  and  as  the  alligator 
does  not  quit  its  hold  while  the  animal  continues  to 
struggle,  aud  also  contrives  to  keep  the  head  under  water, 
the  prey  soon  expires  of  pain  and  sufTocation.  The 
smaller  mammalia  are  generally  foundered  by  the  blow 
of  the  tail,  and  then  seind  by  the  head  and  drawn  under 
water  till  they  are  suflbcated.  But  in  what  state  soever 
prey  of  this  description  is  eaten,  whether  recent  or  after 
it  has  been  partially  decomposed  by  time,  it  is  always 
eaten  on  land.  They  do  not  feed  under  water,  any 
more  than  they  breathe  in  that  situation. 

The  raried  Monitor^  of  which  the  following  is  s  re. 
presentation,  resembles  tiie  crocodile  as  to  form,  but  is 


MO  esiled  because  Its  head,  in  shape  at  least,  bean  some 
resemblance  to  that  of  the  common  pilce.  This  species 
his  been  seen  as  long  as  fifteen  feet,  with  the  head  two 

Vou  II 


difl'erent  in  its  habits.  It  swims  with  difficulty,  runii 
with  considerable  swiftness,  and  climbs  trees  with  dex- 
terity. It  conceals  itself  in  burrows,  and  bites  desper. 
ately.  Its  flesh  and  eggs  are  eaten.  Its  length  is  from 
four  to  five  feet.  It  inhabits  the  savannahs  and  marsliy 
soils  of  South  America,  particularly  Guiana. 

There  is,  perhaps,  no  country  in  ii\hich  the  alligator 
more  genei^ly  abounds,  than  in  India.  It  Is  found  io 
most  of  the  rivers,  in  the  large  Uuks,  and  frequently, 
during  the  monsoons,  in  small  pools  of  water  scarcely  larger 
than  the  common  pond  of  an  English  farm*3rard.  In 
the  larger  tanks  these  creatures  are  commonly  fed  by 
the  Hindoos,  who  venerate,  though  they  do  not,  like  the 
ancient  Egyptians,  worship  them.  They  become  so 
tame  when  daily  supplied  with  food  by  the  superstitious 
Brahmins  of  the  temples  near  which  they  take  up  their 
undisturbed  abode,  that  any  person  may  fearlessly  hatha 
in  the  tanks,  without  the  slightest  chance  of  molestiu 
tion,  these  usually  voracious  reptiles  being  so  pampered 
as  to  have  no  further  relish  for  human  flesh. 

In  the  Ganges,  these  creatures  may  be  almost  daily 
seen  watching  the  numerous  carcasses  which  constant^ 
float  down  that  river,  awaiting  the  moment  when  they 
shall  have  attained  a  state  of  luxurious  maturity.  Some- 
times a  solitary  vulture  appears  sailing  down  the  current, 

3d 
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as  formerly.  The  arts  of  mankind  have, 
through  a  course  of  ages,  powerfully  operated 
to  its  destruction  ;  and,  though  it  is  some, 
times  seen,  it  appears  comparatively  timorous 
and  feeble. 


perched  upon  a  human  body,  which  the  mistaken  at- 
tachment of  superstitions  friends  had  committed  to  the 
stream  to  send  on  Its  roads  to  paradise,  tearing  the 
scarcely  cold  flesh  from  the  bones,  until  chased  from  its 
horrid  repast  by  the  moie  dominant  and  not  less  voracious 
alligator. 

It  is  a  very  common  thing  for  the  native  princes  of 
India,  living  In  the  neighbourhood  of  large  rivers  where 
alligators  abound,  to  have  them  caught  for  the  purpose 
of  entertaining  their  court  and  guests,  by  making  tliem 
fight,  or  causing  them  to  be  attacked  by  other  animals. 
Captain  Basil  Hall  has  given  the  following  animated 
account  of  a  fight  of  this  kind,  got  up  for  the  amusement 
of  the  Admiral,  Sir  R.  Hood,  and  performed  by  a  corps 
of  Malays  in  the  British  service. 

Very  early  (he  says)  in  the  morning,  the  party  were 
summoned  from  their  beds,  to  set  forth  on  the  expedition. 
In  other  countries,  the  hour  of  getting  up  may  be  left  to 
choice ;  in  India,  when  any  thing  active  is  to  be  done, 
it  is  a  matter  of  necessity  ;  for  after  the  sun  has  gained 
even  a  few  degrees  of  altitude,  the  heat  and  discomfort, 
as  well  as  the  danger  of  exposure,  become  so  great,  that 
all  pleasure  is  at  sn  end.  The  day,  therefore,  had 
scarcely  begun  to  dawn,  when  we  all  cantered  up  to  the 
scene  of  action. 

.  The  ground  lay  as  flat  as  a  marsh  for  many  leagues, 
end  was  spotted,  with  small  stagnant  lakes  cmmected  by 
sluggish  streams,  scarcely  moving  over  beds  of  mud, 
between  banks  fringed  with  a  rank  crop  of  draggled 
weeds.  The  chill  atmosphere  of  the  morning  felt  so 
thick  and  clammy,  it  was  Impossible  not  to  think  of 
agues,  juDgle-fevers,  and  all  the  hopeful  family  of 
malaria.  The  hardy  native  soldiers  who  had  occupied 
the  ground  during  the  night,  were  drawn  up  to  receive  the 
Admiral,  and  a  very  queer  guard  of  honour  they  formed. 
The  whole  regiment  had  stripped  ofl*  their  uniform,  and 
every  other  stitch  of  clolkli^  sa««  a  pair  of  short  trou- 
sers, and  a  kini  «f  mkM.  In  place  of  a  firelock,  each 
man  bore  in  hfs  hand  a  slender  pole,  about  six  feet  in 
length,  to  the  extremity  of  which  was  attached  the 
bayonet  of  his  musket.  His  only  other  weapon,  was 
the  formidable  Malay  crease,  a  sort  of  dagger,  or  small 
two-edged  sword. 

Soon  after  the  commander-in-chief  came  to  the 
ground,  the  regiment  was  divided  into  two  main  parties, 
and  a  body  of  reserves.  The  principal  columns,  facing, 
one  to  the  right,  the  other  to  the  left,  proceeded  to  occupy 
diflerent  points  In  one  of  the  sluggish  canals,  connecting 
the  pools  scattered  over  the  plain.  These  detachments 
being  stationed  about  a  mile  from  one  another,  enclosed 
an  interval  where,  from  some  peculiar  circumstances 
known  only  to  the  Malajrs,  who  are  passionately  fond  of 
the  sport,  the  alligators  were  sure  to  be  found  in  great 
numbers.  The  troops  formed  themselves  across  the 
canals,  in  three  parallel  lines,  ten  to  twelve  feet  apart ; 
but  the  men  Sn  each  line  stood  side  by  side,  merely  leav. 
ing  room  enough  to  wield  their  pikes.  The  canal  may 
have  been  about  four  or  five  feet  deep,  in  the  roid41e  of 
the  stream,  if  stream  it  can  be  called,  which  scarcely 
moved  at  all.  The  colour  of  the  water,  when  undis- 
turbed, was  a  shade  between  ink  and  cofiise ;  but  no 
sooner  had  the  triple  line  of  Malays  set  themselves  in 
motion,  than  the  consistence  and  colour  became  like 
those  of  peas-soup. 

On  every  thing  being  reported  ready,  the  soldiers 
planted  their  pikes  before  them  in  the  mud,  each  man 
crossing  his  neighbour's  weapon,  and  at  the  word 
'*  march  "  away  they  all  stalled  in  full  cry,  sending  forth 


To  look  for  this  animal  in  all  its  natural 
terrors,  grown  to  an  enormous  size,  propagated 
in  surprising  numbers,  and  committing  un- 
ceasing devastations,  we  must  go  to  the  unin. 
habited   regions   of  Africa  and  America,  to 

a  shout,  or  war-whoop,  suflicient  to  curdle  the  blood  of 
those  on  land,  whatever  eflect  it  may  have  had  on  the 
inhabitants  of  the  deep.  As  the  two  divisions  of  the  in- 
vading army  gradually  approached  each  other  in  pretty 
close  column,  screaming,  and  yelling,  and  striking  their 
pikes  deep  in  the  alime  before  them,  the  startled  animals 
naturally  retired  towards  the  unoccupied  centre.  Gen- 
erally speaking,  the  alligators,  or  crocodiles,  had  sense 
enough  to  turn  their  long  tails  upon  their  assailants,  and 
to  scuttle  ofi*,  as  fast  as  they  could,  towards  the  middle 
part  of  the  canal.  But  every  now  and  then,  one  of  the 
terrified  monsters  floundered  badcwards,  and,  by  retreat- 
ing in  the  wrong  direction,  broke  through  the  first, 
second,  and  even  third  line  of  pikes.  This  was  the  per- 
fection of  sport  to  the  delighted  Malays.  A  double  circle 
of  soldiers  was  speedily  formed  round  the  wretched 
aquatic  who  had  presumed  to  pass  the  barrier.  By 
means  of  well-directed  thrusts  with  numberless  bayonets, 
and  the  pressure  of  some  dozens  of  feet,  the  poor  brute 
was  often  fairly  driven  beneath  his  native  mud.  When 
once  there,  his  enemies  half-choked  and  half-spitted 
him,  till  at  last  they  put  an  end  to  his  miserable  days, 
in  regions  quite  out  of  sight,  and  in  a  mamier  as  inglori- 
ous as  can  well  be  conceived. 

The  intermediate  space  was  now  pretty  well  crowded 
with  alligators,  swimming  about  in  the  utmost  terror,  at 
times  diving  below,  and  anon  showing  their  noses  above 
the  surface  of  the  dirty  stream  ;  or  occasionally  making 
a  fiirious  bolt,  in  sheer  despair,  right  at  the  phalanx  ot 
Malays.  On  these  occasions,  half-a-dozen  of  the  soldiers 
were  often  upset,  and  their  pikes  either  broken  or  twisted 
out  of  their  hands,  to  the  infinite  amusement  of  their 
companions,  who  speedily  closed  up  the  broken  ranks. 
There  were  none  killed,  but  many  wounded  ;  yet  no  man 
flinched  in  the  least. 

The  perfection  of  the  sport  appeared  to  consist  in  de- 
taching a  single  alligator  from  the  rest,  surrounding  and 
attacking  him  separately,  and  spearing  him  till  be  was 
almost  dead.      The  Malays,  then,  by  main  strength, 
forked  him  aloft,  over  their  heads,  on  the  end  of  a  dozen 
pikes,  and,  by  a  sudden  jerk,  pitched  tlie  coni^uered 
monster  far  on  the  shore.    As  the  alligators  are  amphibi- 
ous, they  kept  to  the  water  no  longer  than  they  found 
they  had  an  advantage  in  that  element  ;  but  on  the  two 
columns  of  their  enemy  closing  up,  the  monsters  lost  all 
discipline,  floundered   up   the  weedy  banks,  scuttling 
away  to  the  right  and  left,  helter-skelter.     **•  Sauve  qui 
pent !"  seemed  to  be  the  fatal  watch-word  for  their  total 
rout.     That  prudent  cry  would,  no  doubt,  have  saved 
many  of  them,  had  not  the  Malays  judiciously  placed 
beforehand   their  reserve  on  each  side  of  the  river,  to 
receive   the  distracted  fugitives,  who,  bathed  in  mud, 
and  half  dead  with  terror,  but  still  In  a  prodigious  fury, 
dashed  ofl'  at  right  angles  from  the  canal,  in  hopes  of 
gaining  the  shelter  of  a  swampy  pod,  overgrown  with 
reeds  and  bulrashes,  but  which  most  of  the  poor  beasts 
were  never  doomed  to  reach.     The  concluding  battle 
between  these  retreating  and  desperate  alligators,  and  the 
Malays  of  the  reserve,  was  formidable  enough.     Indeed, 
had  not  the  one  paity  been  fresh*  the  other  exhausted, 
one  confident,  the  other  broken  in  spirit ;  it  is  quite  pos- 
sible that  the  crocodiles  migjst  have  worsted  the  Malaya. 
It  was  difficult,  indeed,  to  stj  which  of  the  two  looked 
at  that  moment  the  more  savage ;  the  triumphant  natives, 
or  the  flying  troop  of  alligators  wallopping  away  from  the 
water.     Many  on   both   sides  were  wounded,   and    all 
covered  with  slime  and  weeds.     There  could  not  have 
been  fewer  than  thirty  or  forty  alligators  killed.     The 
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those  immense  rivers  that  roll  through  exten- 
sive and  desolate  kingdoms,  where  arts  have 
never  penetrated,  where  force  only  makes  dis. 
tinction,  and  the  most  powerful  animals  exert 
their  strength  with  confidence  and  security. 
Those  that  sail  up  the  river  Amazon,  or  the 
river  Niger,  well  know  how  numerous  and 
terrible  those  animals  are  in  such  parts  of  the 
world.  In  both  these  rivers,  they  are  found 
from  eighteen  to  twenty-seven  feet  long  ;  and 
sometimes  lying  as  close  to  each  other  as  rafts 
of  timber  upon  one  of  our  streams.  There 
they  indolently  bask  on  the  surface,  no  way 
disturbed  at  the  approach  of  an  enemy,  since, 
irom  the  repeated  trials  of  their  strength,  they 
found  none  that  they  were  not  able  to  subdue. 

Of  this  terrible  animal  there  are  two  kinds; 
the  Crocodile,  properly  so  called,  and  the 
Cayman  or  Alligator.  Travellers,  however, 
have  rather  made  the  distinctions  than  Nature ; 
for  in  the  general  outline,  and  in  the  nature 
of  these  two  animals,  they  are  entirely  the 
same.  It  would  be  speaking  more  properly 
to  call  these  animals  the  Crocodiles  of  the 
eastern  and  western  world ;  for,  in  books  of 
voyages,  they  are  so  entirely  confounded 
together,  that  there  is  no  knowing  whether  the 
Asiatic  animal  be  the  crocodile  of  Asia,  or 
the  alligator  of  the  western  world.  The  dis- 
tinctions  usually  made  between  the  crocodile 
and  alligator  are  these  :  the  body  of  the  cro- 
codile is  more  slender  than  that  of  the  alliga- 
tor ;  its  snout  runs  off  tapering  from  the  fore- 
head,  like  that  of  a  grayhound ;  while  that  of 
the  other  is  indented,  like  the  nose  of  a  lap- 
dog.  The  crocodile  has  a  much  wider  swal- 
low,  and  is  of  an  ash-colour;  the  alligator  is 
black,  varied  with  white,  and  is  thought  not 
to  be  so  mischievous.  All  these  distinctions, 
however,  are  very  slight ;  and  can  be  reckoned 
little  more  than  minute  variations. 

This  animal  grows  to  a  great  length,  being 
sometimes  found  thirty  feet  long,  from  the  tip 
of  the  snout  to  the  end  of  the  tail ;  its  most 
usual  length,  however,  is  eighteen.  One 
which  was  dissected  by  the  Jesuits  at  Siam, 
Avas  of  the  latter  dimensions ;  and  the  descrip- 
tion which  is  given  of  it,  both  externally  and 
internally,  is  the  most  accurate  known  of  this 
noted  animal.  I  must  beg  leave  to  give  it  as 
I  find  it,  though  somewhat  tedious.  It  was 
eighteen  feet  and  a  half,  French  measure,  in 
length  ;  of  which  the  tail  was  no  less  than 
five  feet  and  a  half,  and  the  head  and  neck 
above  two  feet  and  a  half.     It  was  four  feet 


iM^cst  measured  ten  feet  in  length,  and  four  feet  girth, 
the  head  being  exactly  two  feet  long.  Besides  these 
great  fellows,  a  multitude  of  little  ones,  nine  inches  long, 
were  caught  alive,  many  of  which,  bein^  carried  on 
board,  became  great  favourites  amon^  the  sailors,  whose 
queer  taste  iu  the  choice  of  pets  has  frequently  been 
noticed. 


nine  inches  in  circumference,  where  thickest 
The  fore  legs  had  the  same  parts  and  confor. 
roation  as  the  arms  of  a  man,  both  within  and 
without   The  hands,  if  they  may  be  so  called, 
had  five  fingers ;  the  two  last  of  which  had  no 
nails,  and   were   of  a   conical   figure.     The 
hinder   legs,  including  the  thigh  and  paw, 
were   two  feet  two  inches  long  ;  the   paws, 
from  the  joint  to  the  extremity  of  the  longest 
claws,  were  above  nine   incties ;  they  were 
divided    into  four  toes,  of  which  three  were 
armed  with  large  claws,  the  longest  of  which 
was  an  inch  and  a  half ;  these  toes  were  united 
by  a  membrane,   like  those  of  a  duck,  but 
much  thicker.     The  head  was  long,  and  had 
a  little  rising  at  the  top ;  but  the  rest  was 
flat,  and  especially  towards  the  extremity  of 
the  jaws.     It  was  covered  by  a  skin,  which 
adhered  firmly  to  the  skull  and  to  the  jaws. 
The  skull  was  rou^h  and  unequal  in  several 
places ;  and  about  the  middle  of  the  forehead 
there  were  two  bony  crests,  about  two  inches 
high  :  the  skull  between  these  two  crests  was 
proof  against  a  musket-ball ;  for  it  only  ren- 
dered  the   part  a  little  white  that  it  struck 
against     The  eye  was  very  small,  in  propor- 
tion to  the  rest  of  the  body,  and  was  so  placed 
within  its  orbit,  that  the  outward  part,  when 
the  lid  was  closed,  was  only  an  inch  long, 
and  the  line  running  parallel  to  the  opening 
of  the  jaws.     It  was  covered  with  a  double 
lid,  one  within  and  one  without;  that  within, 
like  the  nictitating  membrane  in  birds,  was 
folded  in  the  great  corner  of  the  eye,  and  had 
a  motion  towards  the  tail,  but  being  transpa- 
rent, it  covered  the  eye  without  hindering  the 
sight     The  iris  was  very  large  in  proportion 
to  the  globe  of  the  eye,  and  was  of  a  yellow- 
ish gray  colour.     Above  the  eye  the  ear  was 
placed,  which  opened  from  above  downwards, 
as  if  it  were  by  a  kind  of  spring,  by  means  of 
a  solid,  thick,  cartilaginous  substance.     The 
nose  was  placed  in  the  middle  of  the  upper 
jaw,  near  an  inch  from  its  extremity,  and  was 
perfectly  round  and  flat,  being  near  two  inches 
in  diameter,  of  a  black,  soft,  spongy  substance, 
not   unlike   the   nose   of  a  dog.     The  jaws 
seemed  to  shut  one*within  another;  and  no- 
thing can  be  more  false  than  that  the  animal's 
under  jaw  is  without  motion ;  it  moves  like 
the  lower  jaw  in  all  other  animals,  while  the 
upper  is  fixed  to  the  skull,  and  absolutely  im- 
movable.      The    animal    had    twenty-seven 
cutting  teeth  in  the  upper  jaw,  and  fifteen  in 
the  lower,  with  several  void  spaces  between 
them  :    they  were   thick  at  the  bottom,  and 
sharp  at  the  point,  being  all  of  different  sizes, 
except  ten  large  hooked  ones,  six  of  which 
were  in  the  lower  jaw,  and  four  in  the  upper. 
The  mouth  was  fifteen  inches  in  length,  and 
eight  and  a  half  in  breadth,  where  broadest. 
The  distance  of  the  two  jaws,  when  opened 
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as  wide  as  they  could  be,  was  fifteen  inches 
and  a  half;  this  is  a  very  wide  yawn,  and 
could  easily  enough  take  in  the  body  of  a  man. 
The  colour  of  the  body  was  of  a  dark  brown 
on  the  upper  part,  and  of  a  whitish  citron 
below,  with  large  spots  of  both  colours  on  the 
sides.  From  the  shoulders  to  the  extremity  of 
the  tail,  the  animal  was  covered  with  large 
scales,  of  a  square  form,  disposed  like  parallel 
girdles,  and  fifty-two  in  number;  but  those 
near  the  tail  were  not  so  thick  as  the  rest 
The  creature  was  covered  not  only  with  these, 
but  all  over  with  a  coat  of  armour;  which, 
however,  was  not  proof  against  a  musket-ball, 
contrary  to  what  has  been  commonly  asserted : 
however,  it  must  be  confessed,  that  the  attitude 
in  which  the  animal  was  placed,  might 
contribute  to  render  the  skin  more  penetra* 
ble ;  for,  probably,  if  the  ball  bad  struck 
obliquely  against  the  shell  it  would  have 
flown  off.  Those  parts  of  the  girdles  un- 
derneath the  belly  were  of  a  whitish  colour, 
and  were  made  up  of  scales  of  divers  shapes, 
but  not  so  hard  as  those  on  the  back. 

With  respect  to  the  internal  parts  of  the 
animal,  the  gullet  was  large  in  proportion  to 
the  mouth ;  and  a  ball  of  wood,  as  large  as 
one's  head,  readily  ran  down,  and  was  drawn 
up  again.  The  guts  were  but  short,  in  com- 
parison,  being  not  so  long  as  the  animal's 
body.  The  tongue,  which  some  have  errone- 
ously asserted  this  animal  was  without,  con- 
sisted of  a  thick,  spongy,  soft  flesh,  and  was 
strongly  connected  to  the  lower  jaw.  The 
heart  was  of  the  size  of  a  caifs,  of  a  bright 
red  colour,  the  blood  passing  as  well  from  the 
veins  to  the  aorta  as  into  the  lungs.  There 
was  no  bladder ;  but  the  kidneys  sent  the 
urine  to  be  discharged  by  the  anus.  There 
were  sixty-two  joints  in  the  back-bone,  which, 
though  very  closely  united,  had  sutficient  play 
to  enable  the  animal  to  bend  like  a  bow  to  the 
right  and  the  left;  so  that  what  we  hear  of  es- 
caping  the  creature  by  turning  out  of  the  right 
line,  and  of  the  animal  not  being  able  to  wheel 
readily  after  its  prey,  seems  to  be  fabulous. 
It  is  most  likely  the  crocodile  can  turn  with 
ease,  for  the  joints  of  its  back  are  not  stifier 
than  those  of  other  animals,  which  we  know, 
by  experience,  can  wheel  about  very  nimbly 
tor  their  size. 

Such  is  the  figure  and  conformation  of  this 
formidable  animal,  that  unpeoples  countries, 
and  makes  the  most  navigable  rivers  desert 
and  dangerous.  They  are  seen,  in  some 
places,  lying  for  whole  hours,  and  even  days, 
stretched  in  the  sun,  and  motionless  ;  so  that 
one  not  used  to  them  might  mistake  them  for 
trunks  of  trees,  covered  with  a  rough  and  dry 
bark  ;  but  the  mistake  would  soon  be  fatal,  if 
not  prevented  ;  for  the  torpid  animal,  at  the 
near  approach  of  any  living  thing,  darts  upon 


it  with  instant  swiftness,  and  at  onoe  drags  it 
down  to  the  bottom.  In  the  times  of  inunda- 
tion,  they  sometimes  enter  the  cottages  of  the 
natives,  where  the  dreadful  visitant  seizes  the 
first  animal  it  meets  with.  There  have  been 
several  examples  of  their  taking  a  man  out  of 
a  canoe  in  the  sight  of  his  companions,  with- 
out their  being  able  to  lend  him  any  assist* 
ance. 

The  strength  of  every  part  of  the  crocodile 
is  very  great ;  and  its  arms,  both  offensive  and 
defensive,  irresistible.  We  have  seen,  from 
the  shortness  of  its  legs,  the  amazing  strength 
of  the  tortoise  :  but  what  is  the  strength  of  such 
an  animal  compared  to  that  of  the  crocodile, 
whose  legs  are  very  short,  and  whose  size  is 
so  superior  I  The  back -bone  is  jointed  in  the 
firmest  manner  ;  the  muscles  of  the  fore  and 
hinder  legs  are  vigorous  and  strong  ;  and  its 
whole  form  calculated  for  force.  Its  teeth  are 
sharp,  numerous,  and  formidable ;  its  claws  are 
long  and  tenacious ;  but  its  principal  instru- 
ment of  destruction  is  the  tail :  with  a  single 
blow  of  this  it  has  often  overturned  a  canoe, 
and  seized  upon  the  poor  savage  its  conduc- 
tor. 

Though  not  so  powerful,  yet  it  is  very  ter- 
rible even  upon  land.  The  crocodile  seldom, 
except  when  pressed  by  hunger,  or  with  a 
view  of  depositing  its  eggs,  leaves  the  water. 
Its  usual  method  is  to  float  along  upon  the 
surface,  and  seize  whatever  animals  come 
within  its  reach ;  but  when  this  method  fails, 
it  then  goes  closer  to  the  bank.  Disappointed 
of  its  fishy  prey,  it  there  waits,  covered  up 
among  the  sedges,  in  patient  expectation  ot 
some  land  animal  that  comes  to  drink  ;  the 
dog,  the  bull,  the  tiger,  or  man  himself.  No- 
thing is  to  be  seen  of  the  insidious  destroyer 
as  the  animal  approaches ;  nor  is  its  retreat 
discovered,  till  it  be  too  late  for  safety.  It 
seizes  the  victim  with  a  spring,  and  goes  at  a 
bound  much  farther  than  so  unwieldy  an 
animal  could  be  thought  capable  of  exerting  ; 
then  having  secured  the  creature  with  both 
teeth  and  claws,  it  drags  it  into  the  water,  in. 
stantly  sinks  with  it  to  the  bottom,  and  in  this 
manner  quickly  drowns  it. 

Sometimes  it  happens  that  the  creature  the 
crocodile  has  thus  surprised  escapes  from  its 
grasp  wounded,  and  makes  ofif  from  the  river 
side.  In  such  a  case  the  tyrant  pursues  with 
all  its  force,  and  often  seizes  it  a  second  time  ; 
for,  though  seemingly  heavy,  the  crocodile 
runs  with  great  celerity.  In  this  manner  it 
is  sometimes  seen  above  half  a  mile  from  the 
bank,  in  pursuit  of  an  animal  wounded  be- 
yond  the  power  of  escaping,  and  then  dragg. 
ing  it  back  to  the  river-side,  where  it  feasts  in 
security. 

It  often  happens,  in  its  depredations  alon^ 
the  bank,  that  the  ciocodile  seizes  on  a  crea. 
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ture  as  formidable  as  itself,  and  meets  with  a 
most  desperate  resistance.  We  are  told  of 
freqaent  combats  between  the  crocodile  and 
the  tiger.  All  creatures  of  the  tiger  kind  are 
continually  oppressed  by  a  parching  thirst, 
that  keeps  them  in  the  vicinity  of  great  rivers, 
whither  they  descend  to  drink  very  frequent- 
ly. It  is  upon  these  occasions  that  they  are 
seized  by  the  crocodile  ;  and  they  die  not  un- 
revenged.  The  instant  they  are  seized  upon, 
they  turn  with  the  greatest  agility,  and  force 
their  claws  into  the  crocodile's  eyes,  while  he 
plunges  with  his  fierce  antagonist  into  the 
river.  There  they  continue  to  struggle  for 
some  time,  till  at  last  the  tiger  is  drowned. 

In  this  manner  the  crocodile  seizes  and  de. 
stroys  all  animals,  and  is  equally  dreaded  by 
all.  There  is  no  animal  but  man  alone  that 
can  combat  it  with  success.  We  are  assured 
by  Labat,  that  a  negro,  with  no  other  weapons 
than  a  knife  in  his  right  hand,  and  his  left  arm 
wrapped  round  with  a  cow-hide,  ventures 
boldly  to  attack  this  animal  in  his  own  ele- 
ment. As  soon  as  he  approaches  the  croco- 
dile, he  presents  his  left  arm,  which  the  ani- 
inal  swallows  most  greedily  ;  but  sticking  in 
his  throat,  the  negro  has  time  to  give  it  seve- 
ral stabs  under  the  throat ;  and  the  water  also 
getting  in  at  the  mouth,  which  is  held  invo- 
luntarily open,  the  creature  is  soon  bloated  up 
as  big  as  a  tun,  and  expires. 

To  us  who  live  at  a  distance  from  the  ra- 
pacity of  these  animals,  these  stories  appear 
strange,  and  yet  most  probably  are  true. 
From  not  having  seen  any  thing  so  formida- 
ble or  bold  in  the  circle  of  our  own  experience, 
we  are  not  to  determine  upon  the  wonderful 
transactions  in  distant  climates.  It  is  proba- 
ble that  these,  and  a  number  of  more  dreadful 
encounters,  happen  every  day  among  those 
forests  and  in  those  rivers  where  the  most  for- 
midable animals  are  known  to  reside ;  where 
the  elephant  and  rhinoceros,  the  tiger  and  the 
hippopotamus,  the  shark  and  the  crocodile, 
have  frequent  opportunities  of  meeting,  and 
every  day  of  renewing  their  engagements. 

Whatever  be  the  truth  of  these  accounts, 
certain  it  is  that  crocodiles  are  taken  by  the 
Siamese  in  great  abundance.  The  natives  of 
that  empire  seem  particularly  fond  of  the  cap. 
ture  of  all  the  great  animals  with  which  their 
country  abounds.  We  have  already  seen 
their  success  in  taking  and  taming  the  ele- 
phant ;  nor  are  they  less  powerful  in  exerting 
their  dominion  over  the  crocodile.  The  man- 
ner of  taking  it  in  Siam,  is  by  throwing  three 
or  four  strong  nets  across  a  river,  at  proper 
distances  from  each  other  ;  so  that  if  the  ani- 
mal breaks  through  the  first,  it  may  be  caught 
by  one  of  the  rest  When  it  is  first  taken, 
it  employs  the  tail,  which  is  the  grand  instru. 
ment  of  strength,  with  great  force  ;  but  after 


many  unsuccessful  struggles,  the  animals 
strength  is  at  last  exhausted.  Then  the  nu- 
tives  approach  their  prisoner  in  boats,  and 
pierce  him  with  their  weapons  in  the  most 
tender  parts,  till  he  is  weakened  by  the  loss  of 
blood.  When  he  has  done  stirring,  they  be- 
gin by  tying  up  his  mouth,  and  with  the  same 
cord  they  fasten  his  head  to  his  tail,  which 
last  they  bend  back  like  a  bow.  However, 
they  are  not  yet  perfectly  secure  from  his 
fury ;  but,  for  their  greater  safety,  they  tie  his 
fore-feet,  as  well  as  those  behind,  to  the  top 
of  his  back.  These  precautions  are  not  use- 
less  :  for  if  they  were  to  omit  them,  the  croco- 
dile  would  soon  recover  strength  enough  to  do 
a  great  deal  of  mischief. 

The  crocodile,  thus  brought  into  subjection, 
or  bred  up  young,  is  used  to  divert  and  enter- 
tain the  great  men  of  the  East.  It  is  often 
managed  like  a  horse  ;  a  curb  is  put  into  his 
mouth,  and  the  rider  directs  it  as  he  thinks 
proper.  Though  awkwardly  formed,  it  does 
not  fail  to  proceed  with  some  degree  of  swift- 
ness ;  and  it  is  thought  to  move  as  fast  as  some 
of  the  most  un wieldly  of  our  own  animals,  the 
hog  or  the  cow.^  Some,  indeed,  assert,  that 
no  animal  could  escape  it,  but  for  its  difficulty 
in  turning ;  but  to  this  resource  we  could  wish 
none  would  trust  who  are  so  unhappy  as  to 
find  themselves  in  danger. 

Along  the  rivers  of  Africa  this  animal  is 
sometimes  taken  in  the  same  manner  as  the 
shark.  Several  Europeans  go  together  in  a 
large  boat,  and  throw  out  a  piece  of  beef  upon 
a  hook  and  strong  fortified  line,  which  the 
crocodile  seizing  and  swallowing,  is  drawn 
along,  floundering  and  struggling  until  its 
strength  is  quite  exhausted,  when  it  is  pierced 
in  the  belly,  which  is  its  tenderest  part ;  and 
thus,  after  numberless  wounds,  is  drawn 
ashore.  In  this  part  of  the  world  also,  as  well 
as  at  Siam,  the  crocodile  makes  an  object  of 
savage  pomp  near  the  palaces  of  their  mo- 
narchs.  Philips  informs  us  that  at  Sabi,  on 
the  slave  coast,  there  are  two  pools  of  water, 
near  the  royal  palace,  where  crocodiles  are 
bred,  as  we  breed  carp  in  our  ponds  in  Eu- 
rope. 

Hitherto  I  haye  been  describing  the  croco- 
dile as  it  is  found  in  unpeopled  countries,  and 

'  Waterton,  ia  his  interesting  Wanderings  in  South 
America,  gives  an  account  of  a  ride  he  had  on  a  croco- 
dile's back.  He  and  his  Indians  having  secured  a  mon- 
ster of  the  Essequibo,  by  a  baited  hooli  fastened  to  a 
long  rope,  "  they  pulled  the  cayman,"  as  he  describe^! 
(p.  231),  "  vrithin  two  yards  of  me.  I  saw  he  was  in  a 
state  of  fear  and  perturbation ;  I  instantly  dropped  thtt 
mast,  sprung  up,  %xvA  jumped  on  hit  hack,  turning  half 
round  as  I  vaulted,  so  that  I  gained  my  seat  with  my 
face  in  a  right  position.  I  immediately  seized  his  fore 
legs  and  by  main  force  twisted  on  his  back :  thus  they 
served  me  for  a  bridle. '*^^This  was  at  first  laughed  at  ss 
incredible,  but  it  is  now  known  to  be  a  feat  of  not  unus- 
ual occurrence* 
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andistarbed  by  frequent  encoanten  with  man- 
kind.* I  n  this  state  it  Ib  fierce  and  cruci,  attack- 
ing  every  object  that  seems  endued  with  mo- 
tion :  but  m  Egypt,  and  other  countries  long  peo. 
pled,  where  the  inhabitants  are  civilized,  and 
the  rivers  frequented,  this  animal  is  solitary  and 
fearful.  So  far  from  coming  to  attack  a  man, 
it  sinks  at  his  approach  with  the  utmost  pre- 
cipitation; and,  as  if  sensible  of  superior 
power,  ever  declines  the  engagement  We 
have  seen  more  than  one  instance  in  animated 
nature  of  the  contempt  which  at  first  the  lower 
orders  of  the  creation  have  for  man,  till  they 
have  experienced  his  powers  of  destruction. 
The  lion  and  the  tiger  among  beasts,  the 
whale  among  fishes,  the  albatross  and  the  pen- 
guin among  birds,  meet  the  first  encounters  of 
man  without  dread  or  apprehension  ;  but  they 
soon  learn  to  acknowledge  his  superiority,  and 
take  refuge  from  his  power  in  the  deepest  fast- 
nesses of  nature.  This  may  account  for  the 
different  characters  which  have  been  given  us 
uf  the  crocodile  and  the  alligator,  by  travellers 
at  different  times ;  some  describing  them  as 
harmless  and  fearful,  as  ever  avoiding  the 
sight  of  a  man,  and  preying  only  upon  fishes : 
others  ranking  them  among  the  destroyers  of 
nature;  describing  them  as  furnished  with 
strength,  and  impelled  by  malignity,  to  do 
mischief;  representing  them  as  the  greatest 
enemies  of  mankind,  and  particularly  desirous 
of  human  prey.  The  truth  is,  the  animal  has 
been  justly  described  by  both  ;  being  such  as 
it  is  found  in  places  differently  peopled  or  dif- 
ferently civilized.  Wherever  the  crocodile 
has  reigned  long  unmolested,  it  is  there  fierce, 
bold,  and  dangerous ;  wherever  it  has  been 
harassed  by  mankind,  its  retreats  invaded,  and 
its  numbers  destroyed,  it  is  there  timorous  and 
inoffensive. 

In  some  places,  therefore,  this  animal, 
instead  of  being  formidable,  is  not  only  inof. 
fensive,  but  is  cherished  and  admired.  In 
the  river  San  Domingo,  the  crocodiles  are  the 
most  inoffensive  animals  in  nature  ;  the  chil- 
dren play  with  them,  and  ride  about  on  their 
backs ;  they  even  beat  them  sometimes,  with- 
out receiving  the  smallest  injury.  It  is  true 
the  inhabitants  are  very  careful  of  this  gentle 
breed,  and  consider  them  as  harmless  domes- 
tics. 

It  is  probable  that  the  smell  of  musk,  which 
all  these  animals  exhale,  may  render  them 
agreeable  to  the  savages  of  that  part  of  Africa. 
They  are  often  known  to  take  the  part  of  this 

1  It  is  a  wry  remarkable  observation,  that  the  croco- 
dile,  when  it  appean  out  of  the  water,  is  almost  sur- 
rounded by  various  Urgt  birds,  psrticulariy  the  pelican. 
It  has  been  aslced,  whether  there  exists  the  same  sym- 
pathy between  these  birds  (especially  the  pelican)  and 
the  crocodile,  which  the  heron  has  for  buffaloes^  oxen, 
and  cows  ? 


animal  which  contains  the  mask,  and  wear  it 
as  a  perfume  about  their  persons.  Travellen 
are  not  agreed  in  what  part  of  the  body  these 
musk -bags  are  contained ;  some  say  in  the 
ears  ;  some,  in  the  parts  of  generation ;  but 
the  most  probable  opinion  is,  that  this  musky 
substance  is  amassed  in  glands  under  the  legs 
and  arms.  From  whatsoever  part  of  the  body 
this  odour  proceeds,  it  is  very  strong  and 
powerful,  tincturing  the  flesh  of  the  whole 
body  with  its  taste  and  smell.  The  crocodile's 
flesh  is  at  best  very  bad  tough  eating ;  but 
unless  the  musk  bags  be  separated  it  is  in. 
supportable.  The  negroes  themselves  cannot 
well  digest  the  flesh  ;  but  then,  a  crocodile's 
^SS  ^*  ^  them  the  most  delicate  morsel  in 
the  world.  Even  savages  exhibit  their  epi- 
cures  as  well  as  we ;  and  one  of  true  taste 
will  spare  neither  pains  nor  danger  to  furnish 
himself  with  his  lavourite  repast  For  this 
reason,  he  often  watches  the  places  where  the 
female  comes  to  lay  her  eggs,  and  upon  her 
retiring  seizes  the  booty. 

All  crocodiles  breed  near  fresh  waters  ;  and 
though  they  are  sometimes  found  in  the  sea, 
yet  that  may  be  considered  rather  as  a  place 
of  excursion  than  abode.  They  produce  their 
young  by  eggs,  as  was  said  above ;  and  for 
this  purpose  the  female,  when  she  comes  to 
lay,  chooses  a  place  by  the  side  of  a  river,  or 
some  fresh-water  lake,  to  deposit  her  brood 
in.  She  always  pitches  upon  an  extensive 
sandy  shore,  where  she  may  dig  a  hole  with- 
out danger  of  detection  from  the  ground  being 
fresh  turned  up.  The  shore  must  also  be 
gentle  and  shelving  to  the  water,  for  the 
greater  convenience  of  the  animal's  going  and 
returning ;  and  a  convenient  place  must  be 
found  near  the  edge  of  the  stream,  that  the 
young  may  have  a  shorter  way  to  go.  When 
all  these  requisites  are  adjusted,  the  animal 
is  seen  cautiously  stealing  upon  shore  to  de- 
posit  her  burden.  The  presence  of  a  man,  a 
beast,  or  even  a  bird,  is  sufficient  to  deter  her 
at  that  time ;  and  if  she  perceives  any  creature 
looking  on,  she  infallibly  returns.  If,  how- 
ever, nothing  appears,  she  then  goes  to  work, 
scratching  up  the  sand  with  her  fore- paws, 
and  making  a  hole  pretty  deep  in  the  shore. 
There  she  deposits  from  eighty  to  a  hundred 
eggs,  of  the  size  of  a  tennis-ball,  and  of  the 
same  figure,  covered  with  a  tough  white  skin 
like  parchment  She  takes  above  an  liour  to 
perform  this  task ;  and  then  covering  up  the 
place  so  artfully  that  it  can  scarcely  be  per- 
ceived, she  goes  back  to  return  again  the  next 
day.  Upon  her  return,  with  the  same  pre- 
caution as  before,  she  lays  about  the  same 
number  of  eggs  ;  and  the  day  following  also 
a  like  number.  Thus  having  deposited  her 
whole  quantity,  and  having  covered  them  close 
up  in  the  sand,  they  are  soon  vivified  by  the 
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heat  of  llie  sun  ;  and  at  the  end  of  thirty  days, 
the  young  ones  begin  to  break  open  the  shell. 
At  this  time  the  female  is  instinctively  taught 
that  her  young  ones  want  relief;  and  she 
goes  upon  land  to  scratch  away  the  sand,  and 
set  them  free.  Her  brood  quickly  avail  them, 
selves  of  their  liberty  :  a  part  run  un guided 
to  the  water;  another  part  ascend  the  back 
of  the  female,  and  are  •  carried  thither  in 
greater  safety.  But  the  moment  they  arrive 
at  the  water,  all  natuml  connection  is  at  an 
end ;  when  the  female  has  introduced  her 
young  to  their  natural  element,  not  only 
she,  but  the  male,  become  among  the  number 
of  their  most  formidable  enemies,  and  devour 
as  many  of  them  as  they  can.  The  whole 
brood  scatters  into  different  parts  of  the  bot. 
torn  ;  by  far  the  greatest  number  is  destroyed, 
and  the  rest  find  safety  in  their  agility  or  min- 
uteness. 

But  it  is  not  the  crocodile  alone  that  is  thus 
found  to  thin  their  numbers ;  the  eggs  of  this 
animal  are  not  only  a  delicious  feast  to  the  sa- 
vage, but  are  eaeerly  soiight  after  by  every 
beast  and  bird  of  prey.  The  ichneumon  was 
erected  into  a  deity  among  the  ancients  for  its 
success  in  destroying  the  eggs  of  these  mon- 
sters :  at  present  that  species  of  the  vulture 
called  the  GalUnazo  is  their  most  prevailing 
enemy.  All  along  the  banks  of  great  rivers, 
for  thousands  of  miles,  the  crocodile  is  seen  to 
propagate  in  numbers  that  would  soon  overrun 
the  earth)  but  for  the  vulture,  that  seems  ap- 
pointed  by  Providence  to  abridge  its  fecun- 
dity.  These  birds  are  ever  found  in  greatest 
numbers  where  the  crocodile  is  most  numer- 
ous :  and  hiding  themselves  within  tlie  thick 
branches  of  the  trees  that  shade  the  banks  of 
the  river,  they  watch  the  female  in  silence, 
and  permit  her  to  lay  all  her  eggs  without  in. 
terruption.  Then  when  she  has  retired,  they 
encourage  each  other  with  cries  to  the  spoil ; 
and  flocking  all  together  upon  the  hidden  trea- 
sure,  tear  up  the  eges,  and  devour  them  in  a 
much  quicker  time  tnan  they  were  deposited. 
Nor  are  they  less  diligent  in  attending  the  fe- 
male while  she  is  carrying  her  young  to  the 
water;  for  if  any  one  of  them  happens  to  drop 
by  the  way,  it  is  sure  to  receive  no  mercy. 

Such  is  the  extraordinary  account  given  us 
by  late  travellers  of  the  propagation  of  this 
animal ;  an  account  adopted  by  Linnaeus  and 
the  most  learned  naturalists  of  the  ase.'  Yet, 
if  one  might  argue  from  the  general  analogy 
of  nature,  the  crocodile's  devouring  her  own 
young  when  she  gets  to  the  water  seems 
doubtful  This  may  be  a  story  raised  from 
the  general  idea  of  this  animal's  rapacious 
cruelty ;  when,  in  fact,  the  crocodile  only 
seems  more  cruel  than  other  animals,  because 
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it  has  more  power  to  do  mischief.  It  is  pro- 
bable that  it  is  not  more  divested  of  parental 
tenderness  than  other  creatures,  and  1  am  the 
more  led  to  think  so  from  the  peculiar  forma- 
tion  of  one  of  the  crocodile  kind.  This  is 
called  the  Open- Bellied  Crocodile,  and  is  fur. 
nished  with  a  false  belly  like  the  oppossum, 
where  the  young  creep  out  and  in,  as  their 
dangers  or  necessities  require.  The  crocodile 
thus  furnished  at  least  cannot  be  said  to  be  an 
enemy  to  her  own  young,  since  she  thus  gives 
them  more  than  parental  protection,  it  is 
probable,  also,  that  this  open- bellied  crocodile 
is  viviparous,  and  fosters  her  young  that  are 
prematurely  excluded  in  this  second  womb, 
until  they  come  to  proper  maturity.* 

How  long  the  crocodile  lives  we  are  not 
certainly  informed  :  if  we  may  believe  Aris- 
totle, it  lives  the  age  of  a  man :  but  the  an. 
cients  so  much  amused  themseUes  in  invent- 
ing fables  concerning  this  animal,  that  even 
truth  from  them  is  suspicious.  What  we 
know  for  certain  from  the  ancients  is,  that 
among  the  various  animals  that  were  produced 
to  fight  in  the  amphitheatre  at  Rome,  the  com- 
bat of  the  crocodile  was  not  wanting.'  Mar- 
cus Scar  us  produced  them  living  in  his  unri- 
vailed  exhibitions ;  and  the  Romans  considered 
him  as  their  best  citizen,  because  he  furnished 
them  with  the  most  expensive  entertainments. 
But  entertainment  at  that  corrupt  time  was 
their  only  occupation. 


CHAP.  III. 

OF  THE  SALAMANDEB.* 

Thb  ancients  have  described  a  lizard  that  is 
bred  from  heat,  that  lives  in  the  flames,  and 


'  None  of  the  Hard  tribe  hMwe  any  thing  like  au  ab- 
dominal pouch  for  the  safety  of  their  young. 

»  Plin.  lib.  viii.  c.  26. 

*  The  Salamander. — The  Salamander  belongs  to  that 
order  of  reptiles  called  Batrachiane,  from  their  resem- 
blance, to  a  certain  extent,  to  the  frog  tribes.  The  Ba. 
irachia  include  all  the  reptiles  with  naked  bodies,  with- 
oat  the  hard  covering  of  the  tortoises,  or  scales  like  ser- 
penis.  The  whole  of  this  order  are  without  nails  on  the 
toes,  and  they  all  undergo  various  changes  or  metamor- 
phoees;  the  diflerent  changes  in  the  organization  of  the 
salamanders  nearly  resemble  those  which  occur  in  the 
case  of  the  frogs  and  toads. 

The  body  of  the  salamander  Is  covered  with  pores, 
from  which,  when  alarmed,  or  suffering  from  pain,  an 
acrid  watery  humour  exudes,  which  is  at  tiroes  able  so 
far  to  quench  the  fiiry  of  the  flames  as  to  give  the  poor 
creature  time  to  escape,  and  in  this  simple  fact  consists 
the  whole  of  the  mysterious  power  that  has  been  attri- 
buted  to  It. 

The  salamanders  are  divided  Into  two  sections,  the 
aquatic,  that  rarely  leave  the  water,  (our  common  eft  is 
an  example,)  and  the  terrestrial,  who  only  remain  in 
that  element  during  their  tadpole  state.     The  aquatie 
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foedg  upon  6 re  as  its  proper  nourishment  As 
they  saw  every  other  element,  the  air,  the 
earth,  and  water,  inhabited,  fancy  was  set  to 
work  to  find  or  make  an  inhabitant  in  fire ; 
and  thus  to  people  every  part  of  nature.  It 
will  be  needless  to  say  that  there  is  no  such 
animal  existing ;  and  that  of  all  others,  the 
modem  salamander  has  the  smallest  affinity  to 
such  an  abode. 

Whether  the  animal  that  now  goes  by  the 
name  of  Salamander  be  the  same  with  that 
described  by  Pliny,  it  is  a  doubt  with  me ;  but 
this  is  not  a  place  for  the  discussion.  It  is 
sufficient  to  observe,  that  the  modem  salaman. 
der  is  an  animal  of  the  lizard  kind,  and  under 
this  name  is  comprehended  a  large  tribe  that 
ail  ^o  by  the  same  name.  There  have  been 
not  less  than  seven  sorts  of  this  animal  des- 
cribed by  Seba ;  and  to  have  some  idea  of  the 
peculiarity  of  their  figure,  if  we  suppose  the 
tail  of  a  lizard  applied  to  the  body  of  u  frog, 
we  shall  not  be  far  from  precision.  The  com- 
mon lizard  is  long,  small,  and  taper  ;  the  sala- 
mander, like  the  frog,  has  its  eyes  towards  the 
back   of  the    head  ;  like    the  frog,   its  snout 


salamanders  have  a  tail  flattened  sideways,  so  as  to  as- 
sist them  ill  swimming. 

The  experiments  of  Spallanzani,  on  their  astonishing 
power  of  reproducing  a  limb,  have  rendered  them  fa* 
mous.  The  same  limb  can  be  reproduced  several  times 
in  succession,  after  it  has  been  cut  off,  and  that  \Tith  all 
its  bones,  muscles,  &c.  Another  faculty,  not  less  stn^ 
gular,  Is  thkt  of  remaining  a  long  time  encompassed  with 
ice  without  perishing. 

The  salamanders  were  erroneously  placed  by  Linmeus 
among  the  lizards,  but  they  have  been  most  properly 
transferred  to  the  order  to  which  they  now  belong,  and 
to  which  they  bear  a  much  greater  affinity,  especially 
from  tiieir  Uansformations.  The  following  cut  repre- 
sents the  Oiganiic  Salamander. 


Although  it  is  called  gigantic,  in  reference  to  the  size 
of  roost  of  the  genus,  it  does  not  exceed  eighteen  inches 
in  length.  Some  few  years  back,  however,  a  salaman- 
der was  discovered  in  Japan,  to  which  the  name  gigan. 
tic  might  be  applied  with  much  greater  propriety.  A 
living  specimen  was  taken,  and  conveyed  to  the  museum 
at  Leyden  five  years  since;  it  was  then  about  twelve 
inches  long,  but  it  has  since  then  grown  to  the  length  of 
two  feet  and  a  half,  although  confined  in  a  wooden  ves. 
sel  conUining  water.  It  is  of  a  very  dark  olive-green 
colour,  and  covered  with  tubercles,  nearly  resembling  in 
form  the  species  represented  In  the  engraving.  It  feeds 
spu-ingly  on  small  living  fish  which  are  placed  in  its 
prison ;  iU  appetite,  however,  only  recurs  at  long  inter- 
vals, and  its  destined  prey  seem  perfectly  unconscious  of 
the  presence  of  an  enemy,  and  when  alarnu^d,  take  re- 
fuge under  the  very  Jaws  of  the  reptile. 


is  round,  and  not  pointed,  and  its  belly 
thick  and  swollen.  The  claws  of  its  toes 
are  short  and  feeble ;  its  skin  rough ;  and 
the  tongue,  unlike  that  of  the  smallest  of  the 
lizard  kind,  in  which  it  is  long  and  forked,  is 
short,  and  adhering  to  the  under  jaw. 

But  it  is  not  in  figure  that  this  animal 
chiefly  differs  from  the  rest  of  the  lizard  tribe ; 
for  it  seems  to  differ  in  nature  and  conforma- 
tion. In  nature  it  is  unlike,  being  a  heavy 
torpid  animal ;  whereas  the  lizard  tribe  are 
active,  restless,  and  ever  in  motion  ;  in  confor- 
mation  it  is  unlike,  as  the  salamander  is  pro. 
duced  alive  from  the  body  of  its  parent,  and  is 
completely  formed  the  moment  of  ita  exclu- 
sion.  It  differs  from  them  also  in  its  general 
reputation  of  being  venomous:  however,  no 
trials  that  have  been  hitherto  made  seem  to 
confirm  the  truth  of  the  report 

Not  only  this,  but  many  others  of  the  lizard 
tribe,  are  said  to  have  venom  ;  but  it  were  to 
be  wished  that  mankind,  for  their  own  happi- 
ness, would  examine  into  the  foundation  of 
this  reproach.  By  that  means  many  of  them, 
that  are  now  shunned  and  detested,  might  be 
found  inoffensive ;  their  figure,  instead  of 
either  exciting  horror  or  disgust,  would  then 
only  tend  to  animate  the  general  scene  of  na- 
ture;  and  speculation  might  examine  their 
manners  in  confidence  and  security.  Certain 
it  is,  that  all  the  lizard  kind,  with  which  we 
are  acquainted  in  this  country,  are  perfectly 
harmless ;  and  it  is  equally  true  that,  for  a 
long  time,  till  our  prejudices  were  removed, 
we  considered  not  only  the  Newt,  but  the 
Snake  and  the  Blind- worm,  as  fraught  witb 
the  most  destructive  poison.  At  present  we 
have  got  over  these  prejudices;  and,  it  is  pro. 
bahle,  that  if  other  nations  made  the  same 
efforts  for  information,  it  would  be  found,  that 
the  malignity  of  most,  if  not  all,  of  the  lizard 
tribe,  was  only  in  the  imagrination. 

Witb  respect  to  the  salamander,  the  whole 
tribe,  from  the  Moron  to  the  Gekko,  are  said 
to  be  venomous  to  the  last  degree  ;  yet,  when 
experiments  have  been  tried,  no  arts,  no  pro- 
vocations, could  excite  these  animals  to  the 
rage  of  biting.  They  seem  timid  and  inoffen. 
sive,  only  living  upon  worms  and  insects ;  quite 
destitute  of  fangs,  like  the  viper,  their  teeth 
are  so  very  small  that  they  are  hardly  able  to 
inflict  a  wound.  But  as  the  teeth  are  thus 
incapable  of  offending,  the  people  of  the  coun. 
tries  where  they  are  found  have  recourse  to  a 
venomous  slaver,  which,  they  suppose,  issues 
from  the  animal's  mouth  ;  they  also  tell  us  of 
a  venom  issuing  from  the  claws ;  even  Lin. 
nasus  seems  to  acknowledge  the  fact;  but 
thinks  it  a  probable  supposition  that  this  ve. 
nom  may  proceed  from  their  urine. 

Of  all  animals,  the  Gekko  is  the  most  no. 
torious  for  its  powers  of  miKihief ;  yet  we  are 
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told  by  those  who  load  it  with  that  calumny, 
that  it  is  very  friendly  to  man,  and  though 
supplied  with  the  most  deadly  virulence,  is 
yet  never  known  to  bite.  It  would  be  absurd 
in  us,  without  experience,  to  pronounce  upon 
the  noxious  or  inoffensive  qualities  of  animals, 
yet  it  is  probable,  from  an  inspection  of  the 
teeth  of  lizards,  and  from  their  inoffensive  qua. 
lities  in  Europe,  that  the  gekko  has  been  un- 
justly accused ;  and  that  its  serpent-like  figure 
has  involved  it  in  one  common  reproach  with 
serpents. 

The  salamander  best  known  in  Europe,  is 
from  eight  to  eleven  inches  long,  usually 
black,  spotted  with  yellow ;  and,  when  taken 
in  the  hand,  feeling  cold  to  a  great  degree. — 
There  are  several  kinds.  Our  Black  Water. 
Newt  is  reckoned  among  the  number.  The 
idle  report  of  its  being  inconsumable  in  fire, 
has  caused  many  of  these  poor  animals  to  be 
burnt ;  but  we  cannot  say  as  philosophical 
martyrs,  since  scarcely  any  philosopher  could 
think  it  necessary  to  make  the  experiment 
When  thrown  into  the  fire,  the  animal  is  seen 
to  burst  with  the  heat  of  its  situation,  and  to 
eject  its  fluids.  We  are  gravely  told,  in  the 
Philosophical  Transactions,  that  this  is  a 
method  the  animal  takes  to  extinguish  the 
flames  I 

When  examined  internally,  the  salamander 
exhibits  little  difference  from  other  animals  of 
the  lizard  kind.  It  is  furnished  with  lungs 
that  sometimes  serve  for  the  offices  of  breathing ; 
with  a  heart  that  has  its  communications  open, 
80  that  the  animal  cannot  easily  be  drowned. 
The  ovary  in  the  female  is  double  the  size  of 
what  it  is  in  others  of  this  tribe  ;  and  the 
male  is  furnished  with  four  testiculi  instead 
of  twa  But  what  deserves  particular  notice 
is  the  manner  of  this  animal's  bringing  forth 
its  young  alive.»  "  The  salamander,"  says 
my  author,  *'  begins  to  show  itself  in  spring, 
and  chiefly  during  heavy  rains.  When  the 
warm  weather  returns,  it  disappears;  and 
never  leaves  its  hole,  during  either  great  heats 
or  severe  colds,  both  which  it  equally  fears. 
When  taken  in  the  hand,  it  appears  like  a 
lump  of  ice  ;  it  consequently  loves  the  shade, 
and  is  found  at  the  feet  of  old  trees  surrounded 
with  brushwood  at  the  bottom.  It  is  fond  of 
running  along  new  ploughed  grounds :  proba- 
bly to  seek  for  worms,  which  are  its  ordinary 
food.  One  of  these,"  continues  my  author, 
"  r  took  alive  some  years  ago  in  a  ditch  that 
had  been  lately  made.  I  laid  it  at  the  foot 
of  the  stairs  upon  C4)ming  home,  and  there  it 
disgorged  from  the  throat  a  voarm  three  inches 
long,   that  lived  for   an    hour   after,  though 


*  Acta  Hafniensia,  ann.  167«.  ObserT.  II.  Momoires 
do  rAcademie  Royale  das  Sciences,  torn.  iii.  part  S. 
p.  80.  ^ 
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wounded  as  I  suppose  by  the  teeth  of  the  ani 
mal.  I  afterwards  cut  up  another  of  these 
lizards,  and  saw  not  less  than  fifty  young  ones, 
resembling  the  parent,  come  from  its  womb, 
all  alive,  and  actively  running  about  the 
room."  It  were  to  be  wished  the  author  had 
used  another  word  besides  that  of  loorm;  as 
we  now  are  in  doubt  whether  he  means  a  real 
worm,  or  a  young  animal  of  the  lizard  species : 
had  he  been  more  explicit,  and  had  it  appeared 
that  it  was  a  real  young  lizard,  which  I  take 
to  be  his  meaning,  we  might  here  see  a  won- 
der  of  Nature  brought  to  the  proof,  which 
many  have  asserted,  and  many  have  thought 
proper  to  deny ;  I  mean  the  refuge  which  the 
young  of  the  shark,  the  lizard,  and  the  viper 
kinds,  are  said  to  take,  by  running  down  the 
throat  of  the  parent,  and  there  finding  a  tem- 
porary security.  The  fact,  indeed,  seems  a 
little  extraordinary  ;  and  yet  it  is  so  frequently 
attested  by  some,  and  even  believed  by  others, 
whose  authority  is  respectable,  among  the 
number  of  whom  we  find  Mr  Pennant,  that 
the  argument  of  strangeness  must  give  way  to 
the  weight  of  authority. 

However  this  be,  there  is  no  doubt  of  the 
animal's  being  viviparous,  and  producing 
above  fifty  at  a  time.  They  come  from  the 
parent  in  full  perfection,  and  quickly  leave 
her  to  shift  for  themselves.  These  animals, 
in  the  lower  ranks  of  nature,  want  scarcely 
any  help  when  excluded  ;  they  soon  complete 
the  little  circle  of  their  education  ;  and  in  a 
day  or  two  are  capable  of  practising  all  the 
arts  of  subsistence  and  evasion  practised  by 
their  kind. 

They  are  all  amphibious,or  at  least  arc  found 
capable  of  subsisting  in  either  element,  when 
placed  there :  if  those  taken  from  land  are 
put  into  water,  they  continue  there  io  seeming 
health  :  and,  on  the  contrary,  those  taken 
from  the  water  will  live  upon  land.  In  water, 
however,  they  exhibit  a  greater  variety  in 
their  appearance  ;  and  what  is  equally  won- 
derful  with  the  rest  of  their  history,  during 
the  whole  spring  and  summer,  this  water- 
lizard  changes  its  skin  every  fourth  or  fifth  day ; 
and  during  the  winter  every  fit  teen  days.  This 
operation  they  perform  by  means  of  the  mouth 
and  the  claws :  and  it  seems  a  work  of  no 
small  difficulty  and  pain.  The  cast  skins  are 
frequently  seen  floating  on  the  surface  of  the 
water :  they  are  sometimes  seen  also  with  a 
part  of  their  old  skin  still  sticking  to  one  of  their 
limbs,  which  they  have  not  been  able  to  get 
rid  of ;  and  thus,  like  a  man  with  a  boot  half 
drawn,  in  some  measure  crippled  in  their  own 
spoils.  This  also  often  corrupts,  and  the  leg 
drops  off;  but  the  animal  does  not  seem  to  feel 
the  want  of  it,  for  the  loss  of  a  limb  to  all  the 
lizard  kind  is  but  a  trifling  calamity.  They 
can  live  several  hours  even  after  t^e  loss  of 
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their  head  :  and  for  some  time  ander  dissec- 
tion, all  the  parts  of  this  animal  seem  to  retaiji 
life :  but  the  tail  is  the  part  that  longest  re- 
tains its  motion.  Salt  seems  to  be  much  more 
efficacious  in  destroying  these  animals  than  the 
knife ;  for  upon  being  sprinkled  with  it,  the 
inrhole  body  emits  a  viscous  liquor,  and  the 
lizard  dies  in  three  minutes,  in  great  agonies. 
The  whole  of  the  lizard  kind  are  also 
tenacious  of  life  in  another  respect,  and  the 
salamander  among  the  number.  They  sustain 
the  want  of  food  in  a  surprising  manner. 
One  of  them,  brought  from  tbe  Indies,  lived 
nine  months,  without  any  other  food  than 
what  it  received  from  licking  a  piece  of  earth 
on  which  it  was  brought  over  ; '  another  was 
kept  by  Scba  in  an  empty  vial  for  six  months, 
without  any  nourishment  ;  and  Rhedi  talks 
of  a  large  one,  brought  from  Africa,  that  lived 
for  eight  months,  without  taking  any  nourish- 
ment whatever.  Indeed,  as  many  of  this 
kind,  both  salamanders  and  lizards,  are  torpid, 
or  nearly  so,  during  the  winter,  the  loss  of  their 
appetite  for  so  long  a  time  is  the  less  surpris- 
ing. 


CHAP.  IV. 

OF  THE  CAMELEON,  THE  IGUANA,  AND 
lilZARDS  OF  DIFFERENT  KINDS. 

It  were  to  be  wished  that  animals  could  be 
so  classed,  that  by  the  very  mentioning  their 
rank,  we  should  receive  some  insight  into 
(heir  history.  This  I  have  endeavoured  in 
most  instances  ;  but  in  the  present  chapter  all 
method  is  totally  unserviceable.  Here  distri- 
bution gives  no  general  ideas  :  for  some  of  the 
animals  to  be  here  mentioned  produce  by  eggs ; 
some  by  spawn;  and  some  are  viviparous. 
The  peculiar  manner  of  propagating  in  each, 
is  very  indistinctly  known.  The  Iguana  and 
the  Gameleon,  we  know  bring  forth  eggs ; 
some  others  also  produce  in  the  same  manner  ; 
but  of  the  rest,  which  naturalists  make  amount 
to  above  fifty,  we  have  but  very  indistinct  in- 
formation. 

In  the  former  divisions  of  this  tribe,  we 
had  to  observe  upon  animals,  formidable  from 
their  size,  or  disgusting  from  their  frog-like 
head  and  appearance  ;  in  the  present  division , 
all  the  animals  are  either  beautiful  to  the  eye, 
ur  grateful  to  the  appetite.  The  lizards,  pro- 
perly so  called,  are  beautifully  painted  and 
mottled  ;  their  frolicsome  agility  is  amusing 
to  those  who  are  familiar  with  their  appear, 
ance  ;  and  the  great  affection  which  some  of 
them  show  to  man,  should,  in  some  measure, 

'  Phil.  Trans.  Enn.  1661.  N.  21.  art.  7. 


be  repaid  with  kindness.  Others,  such  as 
the  Iguana,  though  not  possessed  of  beauty, 
are  very  serviceable,  furnishing  one  of  the 
most  luxurious  feasts  the  tropical  climates  can 
boast  of.  Those  treated  of  before  were  ob- 
jects of  curiosity,  because  they  were  apparently 
objects  of  danger;  most  of  these  here  men- 
tinned  have  either  use  or  beauty  to  engage  us. 

Directly  descending  from  the  crocodile,  we 
find  the  Cordyle,  the  Tockay,  and  the  Teju- 
guacu,  all  growing  less  in  order,  as  I  have 
named  them.  These  fill  up  the  chasm  to  be 
found  between  the  crocodile  and  the  African 
Iguana. 

The  Iguana,  which  deserves  our  notice,  is 
about  five  feet  long,  and  the  body  about  as 
thick  as  one's  thigh ;  the  skin  is  covered  with 
small  scales,  like  those  of  a  serpent ;  and  the 
back  is  furnished  with  a  row  of  prickles,  that 
stand  up,  like  the  >teeth  of  a  saw :  the  eyes 
seem  to  be  but  half  opened,  except  when  the 
animal  is  angry,  and  then  they  appear  large 
and  sparkling :  both  the  jaws  are  full  of  very 
sharp  teeth,  and  the  bite  is  dangerous,  though 
not  venomous,  for  it  never  lets  loose  till  it  is 
killed.  The  male  has  a  skin  hanging  under 
his  throat,  which  reaches  down  1o  his  breast ; 
and,  when  displeased,  he  puffs  it  up  like  a 
bladder ;  he  is  one-third  larger  and  stronger 
than  the  female ;  though  the  strength  of  either 
avails  them  little  towards  their  defence.  The 
males  are  ash-coloured,  and  the  females  are 
green.* 

'  The  Camwton  jimerican  Iguana  is  from  four  to  five 
feet  long.  It  is  very  commoQ  in  all  the  warm  parts  of 
America,  where  it  remains  in  the  woods,  at  the  enrirons 
of  rivers,  and  sources  of  spring-water.  It  passes  most 
part  of  its  time  on  trees,  sometimes  going  to  the  water, 
and  living  on  fruits,  grain,  and  leaves.  Without  being 
eitlier  venomous  or  dangerous,  its  bite  is  exceedingly 
painful ;  and  when  it  is  angry,  the  goitre  which  it  has 
under  its  neck  becomes  distended  and  expanded.  I'his 
reptile  has  great  tenacity  and  endurance  of  life,  and  will 
resist  the  blows  of  a  stick  or  cudgel  very  well.  Accor- 
dingly, it  is  usually  hunted  ^rith  the  bow  or  the  gun. 

The  females  are  smaller  than  the  males,  but  their 
colours  are  much  more  brilliant.  They  lay  eggs  in  the 
sand,  about  as  large  as  those  of  pigeons,  but  a  little 
longer,  and  of  equal  thickness  at  both  ends.  The  shell 
of  these  eggs  is  white,  even,  and  so/t.  They  are  entirely 
filled  by  the  yolk,  and  can  hardly  be  said  to  have  any 
albumen.  They  never  harden  by  fire,  but  only  become 
a  little  pasty.  But  their  flavour  is  very  agreeable,  and 
they  are  constantly  eaten  in  Surinam  and  Guiana.  A 
single  female  will  lay  about  six  dosen. 

The  flesh  of  the  iguana  is  considered  as  delicious,  and 
is  in  great  estimation  throughout  all  the  warm  parts  of 
America.  It  is  white  and  delicate.  Many  pers«Ki!^ 
however,  consider  it  as  unwholesome,  especially  for  tbotse 
who  are  infected  with  syphilis,  some  symptoms  of  which, 
such  as  pains  in  the  bones,  &c.  it  is  supposed  to  aggra> 
vate  or  cause  the  return  oA  At  Paramaraiboi,  it  is  sokt 
extremely  dear,  and  highly  thought  of  by  epicures. 
Pison,and  many  others  of  the  old  travellers  in  America, 
have  spoken  in  high  terms  of  the  virtues  of  the  beeoar  ot 
the  iguana,  a  kind  of  stone,  found,  say  they,  in  the  stem* 
ach  or  cranium  of  this  rq>tile.     But,  at  the  preseDt  day. 


THE  CAMELEON. 


403 


Tho  flesh  of  these  may  be  considered  as  the 
greatest  delicacy  of  Africa  and  America ;  and 
the  sportsmen  of  those  climates  go  out  to  hunt 
the  iguana,  as  we  do  in  pursuit  of  the  pheas- 
ant or  the  hare.  In  the  beginning  of  the 
season,  when  the  great  floods  of  the  tropical 


this  substance  is  fidlen  into  the  most  absolute  disrepute 
among  all  medical  practitioners. 

The  sltUe-eoloured  Iguana  is  but  three  feet  in  length. 
[t  inhabits  the  same  places  as  the  former  species,  and 
may  be  merely  a  raiiety  of  it,  in  age  or  sex.  Seba 
derives  it  from  the  island  of  Formoea. 

The  homed  Iguana  of  St  Domingo  is  about  four  feet 
long.  It  Is  frequently  found  in  the  hills  of  St  Domingo, 
between  Artibonite  and  Gonaives.  It  lives  on  fruits, 
insects,  and  small  birds,  which  it  seizes  with  marvellous 
agility,  and  during  the  day  it  couches  on  trees  and  rocks 
141  watch  for  its  prey.  During  the  night,  and  the  entire 
season  of  the  great  heats,  it  retires  into  the  hollows  of 
rocks,  or  into  the  holes  of  old  trees,  and  it  passes  about 
five  or  six  months  of  the  year  there  in  a  state  of  lethargy. 
This  reptile  is  considered  by  the  negroes  as  a  delicious 
meat,  and  is  accordingly  sought  after  fa^them  with  great 
avidity.  According  to  the  report  of  the  colonists,  its 
flesh  resembles  in  flavour  that  of  the  roebuck,  and  the 
maroon  dogs  make  great  slaughter  among  these  reptiles. 
The  colours  of  this  iguana  are  not  precisely  known. 

Some  authors  place  here  the  iguana  fatcUUa.  Its 
colour  is  deep  blue,  with  transverse  bands  of  a  clearer 
tint  The  goitre  is  moderate,  and  not  denticulated. 
There  is  no  large  scale  at  the  angle  of  the  jaw.  This 
iguana  belongs  to  the  island  of  Java.  It  may  probably 
be  the  reptile  which  Bontius  has  named  camdecn.  It 
U  also  probable,  that  to  this  species  must  be  referred  the 
verjr  large  iguanas  which  are  found  at  Batavia,  and 
\vhich  are  sometimes  as  thirk  as  a  man's  thigh.  In  his 
voyage  with  Captain  Cook,  Sir  Joseph  Banks  killed  one 
of  these,  which  was  five  feet  in  length. 

Under  the  name  of  BasiiUi  is  at  present  designated 
a  genus  of  reptiles,  of  this  saurian  order,  which  exhibits 
many  affinities  with  the  iguanas  and  monitors.  No  ani- 
mal, perhaps,  has  been  the  subject  of  so  great  a  number 
of  prejudices  as  the  one  now  under  consideration.  The 
most  ancient  authors  have  spoken  of  the  basilisk,  as  of  a 
serpent  which  had  the  power  of  striking  its  victim  dead 
by  a  sin^e  glance.  Othera  have  pretended  that  it  could 
not  exercise  this  &culty,  unless  it  fir^t  pereeived  the 
object  of  its  vengeance  before  it  was  itself  perceived  by  it. 
It  was  also  most  absurdly  imagined  to  proceed  from  the 
eggs  of  old  cocks.  Aldrevandus,  and  several  other 
writers  have  given  figures  of  it.  They  have  represented 
it  with  eight  feet,  a  crown  on  the  head,  and  a  hooked 
and  recurved  beak.  Pliny  assures  us  that  the  serpent 
named  iMsilisk  has  a  voice  so  terrible,  that  it  strikes  ter. 
ror  into  all  other  species,  that  it  thus  chases  them  from 
the  spot  which  it  inhabits,  and  of  which  It  retains  the 
sole  and  undisputed  dominion.  The  name,  indeed,  of 
basilisk,  Ba^tKtMHt  signifies  royal.  The  fantastic  forms, 
and  fabulous  properties  thus  attributed  to  an  animal, 
which  most  probably  never  had  any  existence,  rendered 
this  name  too  celebrated  for  naturalists  not  to  endeavour 
to  apply  it  to  another  species,  which  accordingly  they  did. 
Seba  has  figured  a  species  of  Heard,  whose  head  is  sur- 
mounted with  projecting  lines,  and  the  bark  furnished 
with  a  broad  vertical  crest,  which  extends  as  far  over  the 
tail,  and  which  that  author  believed  to  be  intended  for 
the  purposes  of  flight.  He  has  designated  It  under  the 
name  of  basilisk,  or  dragon  of  America,  a  flying  amphibi- 
ous animal.  This  is  the  animal  which  has  subsequently 
been  described  In  all  works  of  natural  history  under  the 
name  of  basilisk. — Supplemnt  to  tht  EngUth  edition  of 
Outier, 


climates  are  passed  away,  and  vegetation 
starts  into  universal  verdure,  the  sportsmen 
are  seen,  with  a  noose  and  a  stick,  wandering 
along  the  sides  of  the  rivers  to  take  the  iguana. 
The  animal,  though  apparently  formed  for 
combat,  is  the  roost  harmless  creature  of  all 
the  forest :  it  lives  among  the  trees,  or  sports 
in  the  water,  without  ever  ofiering  to  oflend  ; 
there,  having  fed  upon  the  flowers  of  the 
mahot,  and  the  leaves  of  the  mapou,  that  grow 
along  the  banks  of  the  stream,  it  goes  to  repose 
upon  the  branches  of  the  trees  that  hang  over 
the  water.  Upon  the  land  the  animal  is  swil't 
of  foot ;  but  when  once  in  possession  of  a  tree* 
it  seems  conscious  of  the  security  of  its  situation, 
and  never  offers  to  stir.  There  the  sportsman 
easily  finds  it,  and  as  easily  fastens  his  noose 
round  its  neck :  if  the  head  be  placed  in  such 
a  manner  that  the  noose  cannot  readily  be 
fastened,  by  hitting  the  animal  a  blow  on  the 
nose  with  the  stick,  it  lifts  the  head,  and  oflers 
it  in  some  measure  to  the  noose.  In  this 
manner,  and  also  by  the  tail,  the  iguana  is 
dragged  from  the  trees,  and  killed  by  repeated 
blows  on  the  head. 

The  Cameleon  is  a  very  difi'erent  animal ; 
and  as  the  iguana  satisfies  the  appetites  of  the 
epicure,  this  is  rather  the  feast  of  the  philoso- 
pher. Like  the  crocodile,  this  little  animal 
proceeds  from  an  egg ;  and  it  also  nearly  re- 
sembles that  formidable  creature  in  form ;  but 
it  difiers  widely  in  its  size  and  its  appetites  ; 
being  not  above  eleven  inches  long,  and  de- 
lighting to  sit  upon  trees,  being  afraid  of  ser- 
pents, from  which  it  is  unable  to  escape  on 
the  ground. 

The  head  of  a  large  cameleon  is  almost  two 
inches  long;  and  from  thence  to  the  begin- 
ning of  the  tail,  four  and  a  half :  the  tail  is  five 
inches  long,  and  the  feet  two  and  a  half :  the 
thickness  of  the  body  is  different  at  different 
times  ;  for  sometimes,  from  the  back  to  the 
belly,  it  is  two  inches,  and  sometimes  but  one ; 
for  it  can  blow  itself  up,  and  contract  itself  at 
pleasure.  This  swelling  and  contraction  is 
not  only  of  the  back  and  belly  but  of  the  legs 
and  tail. 

These  different  tumors  do  not  proceed  from 
a  dilaUtion  of  the  breast  in  breathing,  which 
rises  and  falls  by  turns ;  but  are  very  irregu- 
lar, and  seem  adopted  merely  from  caprice. 
The  cameleon  is  often  seen,  as  it  were,  blown 
up  for  two  hours  together ;  and  then  it  con- 
tinues growing  less  and  less  insensibly;  for 
the  dilatation  is  always  more  quick  una  visi 
ble  than  the  contraction.  In  this  last  state 
the  animal  appears  extremely  lean ;  the  spine 
of  the  back  seems  sharp,  and  all  the  ribs  may 
be  counted  ;  likewise  the  tendons  of  the  legs 
and  arms  may  be  seen  very  distinctly. 

This  method  of  pufiing  itself  up,  is  similar 
to  that  in  pigeons,  whose  crops  are  sometimep 
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greatly  distended  with  air.  The  cameleon 
has  a  power  of  driving  the  air  it  breathes  over 
every  part  of  the  body ;  however,  it  only  gets 
between  the  skin  and  the  muscles;  for  the 
muscles  themselves  are  never  swollen.  The 
skin  is  very  cold  to  the  touch ;  and  though  the 
animal  seems  so  lean,  there  is  no  feeling  the 
beating  of  the  heart  The  surface  of  the 
skill  is  unequal,  and  has  a  grain  not  unlike 
shagreen f  but  very  soft,  because  each  eminence 
is  as  smooth  as  if  it  were  polished.  Some 
of  these  little  protuberances  are  as  large  as  a 
pin's  head,  on  the  arms,  legs,  belly,  and  tail  ; 
but  on  the  shoulders  and  head  they  are  of  an 
oval  figure j  and  a  little  larger;  those  under 
the  throat  are  ranged  in  the  form  of  a  chapiet, 
from  the  lower  lip  to  the  breast.  The  colour 
of  all  these  eminences,  when  the  cameleon  is 
at  rest  in  a  shady  place,  is  of  a  bluish  gray, 
and  the  space  between  is  of  a  pale  red  and 
yellow. 

But  when  the  animal  is  removed  into  the 
sun,  then  comes  the  wonderful  part  of  its  his. 
tory.  At  first  it  appears  to  suffer  no  change 
of  colour,  its  grayish  spots  still  continuing 
the  same :  but  the  whole  surface  soon  seems 
to. imbibe  the  rays  of  light ;  and  the  simple 
colouring  of  the  body  changes  into  a  variety 
of  beautiful  hues.  Wherever  the  light  comes 
upon  the  body,  it  is  of  a  tawny  brown ;  but 
that  part  of  the  skin  on  which  the  sun  does 
not  shine,  changes  into  several  brighter  col- 
ours, pale  yellow,  or  vivid  crimson ;  which 
forms  spots  of  the  size  of  half  one's  finger: 
some  of  these  descend  from  the  spine  half  way 
down  the  back ;  and  others  appear  on  the 
sides,  arms,  and  tail.  When  the  sun  has 
done  shining,  the  original  gray  colour  returns 
by  degrees,  and  covers  all  the  body.  Some- 
times the  animal  becomes  all  over  spotted 
with  brown  spots,  of  a  greenish  cast.  When 
it  is  wrapt  up  in  a  white  linen  cloth  for  two 
or  three  minutes,  the  natural  colour  becomes 
much  lighter;  but  not  quite  white,  as  some 
authors  have  pretended :  however,  from  hence 
it  must  be  concluded  that  the  cameleon  as- 
sumes the  colour  of  the  objects  which  it  ap- 
proaches ;  this  is  entirely  an  error,  and  pro- 
bably has  taken  its  rise  from  the  continual 
changes  it  appears  to  undergo.' 

*  The  fkfn  of  the  cameleoo  is  compoted  of  a  sort  of 
small,  icaljr  (pitint,  and,  under  ordinary  circumstanoea, 
is  of  a  greenish-gray  colour.  The  general  form  of  the 
body  reminds  one  of  ihe  lixard,  but  the  trunk  is  com- 
pressed, and  the  back  highly  ridged  or  cutting.  The 
occiput,  or  hinder  part  of  the  head,  ii  elevated  pyramid- 
ically  ;  the  eyes  are  hirge,  projecting  far  outinirds,  yet 
almost  entirely  covered  over  by  the  skin,  except  imme. 
diately  opposite  the  pupil.  What  is  still  more  singular, 
the  eyes  are  capable  of  moving  independently  of  each 
other,  taking  difiervnt  directions  at  the  same  moment; 
there  is  do  visible  external  ear ;  the  tongue  is  fleshy, 
round,  and  capable  of  being  gn«Uy  lengthened;  the 


Le  Bruyn,  in  his  Voyage  to  the  Levant, 
has  given  us  a  very  ample  description  of  the 
cameleon.  During  his  stay  at  Smyrna,  be 
bought  several  of  this  kind  ;  and  to  try  how 

teeth  are  three-pronged.  Each  of  the  feet  has  five  toea, 
but  these  are  separated  into  two  portion*  (one  containing 
two  and  the  other  three  toes)  by  the  skin,  which  coven 
them  entirely  to  the  nails.  The  tail  is  long  and  nwnd, 
and  capable  of  grasping  twigs  or  branchM,  to  sustain 
the  animal.  The  lungs  of  the  chameleon  are  to  large, 
that  when  inflated  to  the  utmost,  the  whole  body  becomes 
almost  transparent.  With  the  different  degrees  of  infla- 
tion, the  surface  undergoes  changes  of  colon-,  owing  to 
the  variations  produced  in  the  distribution  of  the  blood, 
and  not,  as  has  been  fabled,  by  the  animal  asMiming  the 
colour  of  the  body  upon  which  it  happens  to  be  placed. 

It  is  scarcely  possible  to  witness  any  thing  more  curi- 
ous or  beautiful  than  the  transitions  from  hue  to  bae» 
exhibited  by  the  cameleon,  when  aroused  to  motioa. 
The  cameleoiis  are  all  exceedingly  alow,  dull  and  almett 
torpid.  The  only  part  which  they  move  with  eelerity 
is  tlieir  long  tongue.  This  organ  is  clothed,  at  its  ex- 
tremity,  with  a  viscid,  gluey  mucus  i^>d  is  darted  out 
for  the  purpose  of  capturing  insects,  upon  which  the  ani. 
mal  subsists.  As  they  feed  but  seldom,  and  are  ire- 
queutly  seen  inhaling  the  air,  to  inflate  their  bodies  as 
above-mentioned,  ancient  observers  concluded  that  they 
led  altogether  on  air ;  but  closer  attention  to  their  habits 
has  shown  that  they  require  a  diet  rather  more  aubetaiu 
tial.  Three  or  four  species  are  well  known,  and  are  m- 
tives  of  Africa  and  tlie  Molucca  islands.  They  pass 
their  lives  altogetlier  upon  trees,  feeding  upon  small  in- 
sects, for  which  their  construction  shows  them  to  be  per- 
fectly adapted. 

The  Farifgated  Irtxorif.— This,  which  is  by  far  the 
largest  in  this  division  of  the  genus,  sometimee  exceeds 
the  guana  in  size.  The  head  Is  covered,  aa  in  the  gresn 
licai^,  with  large  scales  or  plates ;  the  body  with  «niall 
and  somewhat  square  scales,  which  are  so  disponed  as  to 
mark  tiie  sides  into  numerous  tapering  annuli  or  stris, 
passing  from  the  back  perpendicularly  downvrerds,  and 
from  the  sides  perpendicularly  upwards,  the  narrow  end 
of  each  row  alternating  with  the  broader  end  of  the  oppo- 
site one  ;  and  in  the  younger  animals  a  kind  of  plaled 
appearance,  or  continued  lateral  wrinkle  appears  to  peas 
along  each  side  of  the  animal  :  the  tall,  which  is  veiy 
long,  is  aurroimded  by  extremely  numerous  rings  of 
small  square  scales,  and  tapers  to  a  slender  point.  The 
colour  in  the  larger  animals  is  highly  beautiful,  coiasist- 
ing  of  an  elegant,  and  in  general  somewhat  minute  va- 
riegation  of  brown,  or  blackish  and  purple  apots^  on  a 
pale  bluish-white,  and  in  some  (larts  yellowiah  ground. 
The  whole  form  of  the  animal  is  rather  thick  or  piump. 
In  comparison  with  many  oilier  lisards  :  the  tei^e  is 
broad,  flat,  long,  forked  at  the  tip,  and  curiously  serrated 
on  each  side  ;  the  head  shaped  like  that  of  the  Arneiva, 
to  which  this  species  is  nearly  allied.  It  is  a  native  ol 
South  America. 

The  Orven  IrMwrif.— The  common  grsen  liaard  b  a 
native  of  both  Europe  and  India.  This  speciea  ia  aba 
extremely  nimble  ;  it  basks  on  the  sides  of  diy  banks, 
or  under  old  trees  in  the  hot  weather,  but,  on  being  olu 
served,  immediately  retreats  to  its  bole.  The  ibod  of 
this,  as  well  as  all  other  British  liaards,  te  Inaeeta  ;  and 
they  themselves  are  devoured  by  birds  of  pray.  They 
are  all  perfectly  harmless,  yet  their  form  strikes  aiaiest 
every  beholder  with  disgust,  and  has  occasioned  great 
obscurity  in  their  histoiy.  Mr  Pennant  mentloiis  a 
liard  killed  in  Worcestershire,  in  the  year  1714,  whicb 
was  two  feet  six  inches  long,  and  four  inches  in  girth ; 
the  fore-legs  were  placed  eight  inches  from  the  head, 
the  hind-legs  five  inches  behiitd  those  ;  the  bgs  were 
two  Inches  long)  and  the  feet  divided  into  iuir 
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long  they  could  lin,  kept  four  of  tbem  in  ■ 
oagM,  permitting  them  at  times  to  run  about 
the  house.  The  fresh  oea-breese  seemed  to  give 
tbem  most  spirits  and  vivacity  ;  thoy  opened 


smeh  (urniihni  with  k  ihirp  cimw,  Anotbsr  of  Uw  nma 
kind  wu  irtsmrdi  killad  In  thil  ecun^ :  but  utaotlMr 
Lfaflso  l^rge  Liiirdi  wvra  nrnttm  of  othor  CDuntrlH,  uid 
imparted  into  England,  or  Kfantherthey  ware  of  Brltlita 
growth,  ii  nncanaln,  though  tha  formar  ii  mars  prolxble, 
u  In  thli  country  they  warcel/  arar  oxrasd  ill  Inchei. 
Thii  ipedaa  hu  a  pnttj  long  vtrtleulMad  taJl,  with 
ihaqi  icaiaa,  and  a  acaly  nllar, 

Tb«  graan  llnrd  of  Carolina  ii  deoomlnatad  from  ita 
oolour.  It  ii  Tery  alwidar;  Lha  tail  nearly  doubla  tba 
langlh  of  tba  body ;  and  lha  vrboU  langtb  abova  Ava 
Inchaa.  It  inhablu  Carolina,  wbara  It  li  domiatlc 
Ikmillar,  and  hirmlav.  It  aporta  on  the  tablai  and 
wlndowi,  lod  unina*  with  Itt  agtlKy  In  catching  eics. 
Cold  atTacU  iti  coloun:  la  thai  uncaitaln  cllmatt,  when 
thara  is  a  quick  traiuitioii  in  tha  aame  day  from  hot  to 
raid.  It  change]  InaCaiitly  fram  tha  moit  brilliajit  graan 
U>  a  dull  brown.  They  are  a  pray  to  cata  and  ravenDUa 
Mnla.  Tbay  appear  cblifly  la  lumrnar  ;  and  at  ibe  ap- 
prcwh  of  «ld  weather  they  ratin  to  their  wtntor 
recaaaaa,  and  tie  torpid  In  lha  hulaa  and  crotlcsi  of  hol- 
low traaa.  It  frequently  happena,  that  a  few  warm  lun- 
•hlny  daya  u  liiTigorata  them,  that  they  will  come  out 
of  their  bolea  and  appear  abroad  ;  wheu  on  a  auddan  the 
waalhar  cbangae  to  cold,  they  become  to  fcoble  aa  to  be 
unable  to  ratum  to  their  mtmta,  aud  conaaquantly  at. 

The  tHailt  Limant. — This  elegant  little  craature, 
which  ta  bnnwn  In  almoat  sTeiy  part  of  tba  tamparala 
region)  of  Europ*,  aeams  to  be  the  moM  gantla  and  In- 
oOenilTf,  and  at  lha  aama  time,  the  moat  inaliil  of  all  ttia 
liianj  tHbe.  It  li  fond  of  balking  in  the  aun  ;  but,  no- 
able  to  bow  eitenilTo  heat.  In  lha  bottetl  waatbar  It 
aeeki  for  iheltor.  In  ipring,  during  Ana  weather.  It 
may  eometimea  be  aaen  luvurloualy  Eitanded  on  a 
■loplni  ifroeii  bank,  or  on  a  wall  aipoMd  to  the  aun.  In 
thaig  lituatloni  il  enjoyi  the  full  etftct*  of  tha  rariTlng 
warmlli,  aipreiging  it*  delight  by  gently  agitating  It) 
■lender  tail  t  and  Itt  llialy  and  brilliant  eyet  tr*  ani- 
ratlsd  wllhplaature. — Should  any  of  tha  minulatnlnal^ 
on  which  it  faedi,  appear.  It  iprlngt  upon  them  with  the 
quicknaH  of  thought ;  and  if  any  danger  occura,  the 
creature  itialf  teekt  a  mor*  tecun  retreat  with  equal 
rapidity.  On  tha  laait  nolae  it  tumi  euddenly  round, 
dropi  down,  end  ieam%  For  a  moment,  perbcily  iluplAed 
hy  Itt  Call  1  or  alM  It  luddanly  ibooti  away  among  the 
hiahea  or  think  grass.  Its  wonderful  rapidity  oF  motloo 
il  ehieSy  to  be  nbterved  In  warm  coiintrlei,  for  in  lha 
tampermle  region!  Ita  eTolutlwit  are  much  more  languid. 
Thli  gantla  and  peaceful  aalnul  eicltss  no  seniatloiii  of 
'    D  tha  hafid,  makaa  not  the 


cooDtrfti,  chlldiai 


w  II  ai 


a  play-lhing  ; 


nd,in 


their  mouths  to  take  it  in  ;  he  never  perceived 
that  they  eat  any  thing,  except  now  and  then 
a  fly,  which  they  took  half  an  hour  to  snai- 
bw :  he  observed  their  colour  often  to  change, 
three  or  four  times  successively,  without  being 
able  to  find  out  any  cause  for  such  alterations; 
their  common  colour  he  found  lo  be  gray,  or 
rather  a  pale  mouse  colour  ;  but  its  most  fre- 
quent changes  were  into  a  beautiful  green, 
spotted  with  yellow ;  sometimes  the  animal 
was  marked  sU  orer  with  dark  brown;  end 
this  often  chenges  into  a  lighter  brown :  some 
colours,  however,  it  never  assumed  ;  and  con- 
trary to  what  was  said  above,  be  found  red  lo 
be  among  the  number. 

Though  our  traveller  took  the  utmost  care, 
he  was  unable  lo  preserve  any  of  them  alive 
above  five  months ;  and  many  of  them  died  in 
lour.  When  (he  cameleon  changes  place,  and 
attempts  to  descend  from  an  eminence,  it 
moves  with  the  utmost  precaution,  advancing 
one  leg  very  deliberately  before  the  other, 
still  securing  itself  by  holding  whatever  it 
can  grasp  by  the  tail.  It  seldom  opens  its 
mourn,  except  ibr  fresh  air;  and  when  that 
is  supplied,  discovers  its  satisfaction  by  ils 
motions,  and  the  frequent  changes  of  its  colour. 
The  tongue  is  sometimes  darted  out  after  its 
prey,  which  is  flies  ;  and  this  is  at  long  as  the 
whole  body.  The  eyes  are  remarkabty  little, 
tlioagh  they  stand  out  of  the  head  ;  they  have 

uquence  of  Iti  natural  gentlenan  of  dlspoiition.  It  be- 
comes in  a  great  meuure  tame  and  bmiliar. 

The  Solid  Uiani.~'\'i\\i  ipeclia  it  found  en   ttiidy 


haathi  In  tome  pani  of  England.  Itt  colour  [i  Id  genera] 
brown,  ind  lu  Itnglh  lavan  in'bat.  It  It  mora  tInggUi 
than  tha  common  lliard,and  will  attempt  lo  bits  any  on* 
who  handle]  il. 

The  FriUtd  lAtard,  of  which  the  foUowlof  cut  la- 


rurtoui  q>ec1ea  fcrnd  In  AuilnlU. 
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a  single  eye-lid,  like  a  cap  with  a  hole  in  the 
middle,  through  which  the  sight  of  the  eye 
appears,  which  is  of  a  shining  brown;  and 
round  it  there  is  a  little  circle  of  a  gold  colour  : 
but  the  most  extraordinary  part  of  their  con- 
formation is,  that  the  animal  often  moves  one 
eye,  when  the  other  is  entirely  at  rest :  nay 
sometimes  one  eye  will  seem  to  look  directly 
forward,  while  the  other  looks  backward ;  and 
one  will  look  upward,  while  the  other  regards 
the  earth. 

To  this  class  of  lizards,  we  may  refer  the 
Dragon,  a  most  terrible  animal,  but  most  pro. 
bably  not  of  Nature's  formation.  Of  this 
death-dealing  creature  all  people  have  read  ; 
and  the  most  barbarous  countries,  to  this  day, 
paint  it  to  the  imagination  in  all  its  terrors, 
and  fear  to  meet  it  in  every  forest.  It  is  not 
enough  that  nature  has  furnished  those  coun- 
tries with  poisons  of  various  malignity  ;  with 
serpents  forty  feet  long  ;  with  elephants,  lions, 
and  tigers  ;  to  make  their  situation  really  dan. 
gerous,  the  capricious  imagination  is  set  at 
work  to  call  up  new  terrors;  and  scarce  a 
savage  is  found  that  docs  not  talk  of  winged 
serpents  of  immoderate  length,  flying  away 
with  the  camel  or  the  rhinoceros,  or  destroying 
mankind  by  a  single  glare.  Happily,  how- 
ever, such  ravagers  are  no  where  found  to  exist 
at  present ;  and  the  whole  race  of  dragons  is 
dwindled  down  to  the  Flying  Lizard,  a  little 
harmless  creature,  that  only  preys  upon  insects, 
and  even  seems  to  embellish  the  forest  with 
its  beauty. 

The  Flying  Lizard  of  Java  perches  upon 
fruit-trees,  and  feeds  upon  flies,  ants,  butter. 
flieS)  and  other  small  insects.  It  is  a  very 
harmless  creature,  and  does  no  mischief  in 
any  respect.  Gentil,  in  his  voyage  round  the 
World,  afiirms,  that  he  has  seen  these  lizards 
at  the  island  of  Java,  in  the  East  Indies.  He 
observed  they  flew  very  swiftly  from  tree  to 
tree ;  and  having  killed  one,  he  could  not  but 
admire  the  skin,  which  was  painted  with 
several  beautiful  colours :  it  was  a   foot  in 


length,  and  had  four  paws,  like  the  common 
lizards :  but  its  head  was  flat,  and  had  a  small 
hole  in  the  middle  ;  the  wings  were  very 
thin,  and  resembled  those  of  a  flying  fish. 
About  the  neck  were  a  sort  of  wattles,  not  un- 
like  those  of  cocks,  which  gave  it  no  disagree, 
able  appearance.  He  intended  to  have  pre- 
served  it,  in  order  to  bring  it  into  Europe ; 
but  it  was  corrupted  by  the  heat,  before  the 
close  of  the  day  ;  however,  they  have  since 
been  brought  into  England,  and  are  now 
common  enough  in  the  cabinets  of  the  curious. 
The  last  animal  of  the  lizard  kind  that  I 
shall  mention,  is  the  Chalcidian  Lizard  of 
Aldrovandus,  very  improperly  called  the  Seps 
by  modem  historians.  This  animal  seems  to 
make  the  shade  that  separates  the  lizard  from 
the  serpent  race.  It  has  four  legs,  like  the 
lizard ;  but  so  short,  as  to  be  utterly  unser- 
viceable in  walking:  it  has  a  long  slender 
body,  like  the  serpent;  and  is  said  to  have 
the  serpent's  malignity  also.  The  fore  legs 
are  very  near  the  head;  the  hind  legs  arc 
placed  far  backward  ;  but  before  and  behind 
they  seem  rather  useless  incumbrances,  than 
instniments  serving  to  assist  the  animal  in  its 
motions,  or  in  providing  for  its  subsistence. 
These  animals  are  found  above  three  feet 
long,  and  thick  in  proportion,  with  a  large 
head  and  pointed  snouL  The  whole  body  is 
covered  with  scales;  and  the  belly  is  white 
mixed  with  blue.  It  has  four  crooked  teeth, 
as  also  a  pointed  tail,  which,  however,  can  in 
flict  no  wound.  Whether  the  teeth  be  similar  to 
the  viper's  fangs,  we  are  not  told;  though  Vola- 
teranus  says,  they  are  covered  with  a  mem- 
brane ;  by  which  I  am  apt  to  think  he  means 
a  venom.bag,  which  is  found  at  the  root  of 
teeth  of  all  serpents  that  arc  poisonous.  It  is 
viviparous ;  fifteen  young  ones  having  been 
taken  alive  out  of  its  belly.  Upon  the  whole, 
it  appears  to  bear  a  strong  affinity  to  the  viper; 
and,  like  that  animal,  its  bite  may  be  danger- 


ous. 
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CHAP.    I. 

OF  SEBFENT8  IN  GENERAL.* 

VVb  now  come  to  a  tribe,  that  not  only  their 
deformity,  their  venom,  their  ready  malignity, 
but  also  our  prejudices,  and  our  very  religion, 
have*  taught  us  to  detest  The  serpent  has, 
from  the  beginning,  been  the  enemy  of  man  ; 
and  it  has  hitherto  continued  to  terrify  and  an- 
noy him,  notwithstanding  all  the  arts  that 
have  been  practised  to  destroy  it  Formidable 
in  itself,  it  deters  the  invader  from  the  pur- 

>  The  serpent  tribes  are  distinguished  from  all  other 
Ruimals  by  a  peculiar  character,  in  which  their  figure, 
tnotiou,  and  habits,  so  repulsive  and  disgusting,  form  a 
striking  contrast  to  the  beautiful  and  variegated  colours 
irith  which  their  skin  is  studded,  adding,  if  possible,  to 
their  subtile  and  venomous  appearance;  while  their 
rrawling  motion  strikingly  exemplifies  the  decree  of  tk0 
Cnator,  made  after  the  temptation  and  fall  of  man : — 
"  Because  thou  hast  done  this,  cureed  art  thou  above  all 
cattle,  and  every  bird  of  the  field :  upon  thy  belly  shalt 
thoti  go,  and  dust  thou  shalt  eat  all  the  days  of  thy  life." 

The  tribes  are  very  n^imerous,  and  have  been  divided 
by  Lacepede  into  eight  genera,  each  of  which  are  subdi- 
vided, and  contain  many  species.  The  genera  comprise 
the  Boas,  containing  11  species;  the  Rattle-snake,  6 
species;  the  Vipers,  196  species  the  Snakes,  24  spe- 
cies; the  AmphisbcMia,  5 species;  Langrata,  1;  Coecilia, 
8;  and  Acrochord,  1. 

Although  destitute  of  feet  and  wings,  few  animals  are 
so  active  as  serpents,  or  can  transport  themselves  from 
place  to  place  with  equal  agility.  Whether  to  seise  its 
prey,  or  escape  from  danger,  the  serpent  moves  with  the 
velocity  of  an  arrow,  and  surpasses  several  species  of 
birds  in  the  ease  and  rapidity  with  which  it  gains  the 
summits  of  the  highest  trees,  twisting  aud  untwisting  its 
flexible  body  around  their  trunks  aud  branches  with  such 
celerity,  that  the  quickest  eye  can  scarcely  follow  its  ra- 
pid motion.  Their  size  greatly  varies ;  some  are  but  a 
few  inches  long,  while  others  are  forty,  or  even  fifty  feet 
ill  length.  All  are  covered  with  scales,  or  scaly  tuber- 
cles. Their  brain  case  is  weak  and  shallow;  and  hence 
serpents  are  easily  killed  by  a  blow  on  the  head.  The 
formation  and  conjunction  of  the  vertebra  are  well  adap- 
ted for  mobility. 


suit;  and,  from  its  figure,  capable  of  finding 
shelter  in  a  little  space,  it  is  not  easily  disco- 
vered  by  those  who  would  venture  to  try  the 
encounter.  Thus  possessed  at  once  of  potent 
arms  and  inaccessible  or  secure  retreats,  it 
baffles  all  the  arts  of  man,  though  never  so 
earnestly  bent  upon  its  destruction. 

For  this  reason,  there  is  scarce  a  country  in 
the  world  that  does  not  still  give  birth  to  this 
poisonous  brood,  that  seem  formed  to  quell  hu- 
man pride,  and  repress  the  boasts  of  security. 
Mankind  have  driven  the  lion,  the  tiger>  and 
the  wolf  from  their  vicinity ;  but  the  snake 

AH  parts  of  their  body  have  great  force,  agility,  and 
elasticity.  They  are  mo»t  abundant  in  warm  and  tern- 
perate  regions ;  but  increase  in  size  and  numbers,  in  pro- 
portion to  the  heat  and  moisture,  and  to  the  freedom  of 
their  range.  They  have  less  blood  than  quadrupeds,  a 
lower  animal  heat,  and  less  interior  activity  of  system. 
They  are  more  animated  in  times  of  tempest  and  hurri- 
cane, when  the  electricity  of  the  atmosphere  is  in  the 
greatest  perturbation.  Their  sense  of  hearing  is  dull, 
but  their  vision  acute.  Their  sense  of  taste  is  probably 
of  considerable  delicacy,  as  the  tongue  is  very  slender, 
and  divided  into  two  joints,  which  admit  of  its  being 
readily  applied  to  sapid  bodies.  Their  sense  of  touch  is 
probably  obscure.  They  give  many  indications  of  high 
instinct  and  sensibility,  and  have  the  faculty  of  existing 
a  Iwig  period  without  food. 

They  have  no  voice,  but  a  hiss,  which  is  uttered  softer 
or  stronger  according  to  the  exciting  cause.  It  is  exer- 
ted exclusively  in  the  declaration  of  their  fiercer  passions 
— the  milder  sensibilities  are  not  accompanied  by  any 
vocal  annunciation. 

Serpents  have  great  strength  from  the  peculiar  con- 
Rtruction  of  their  body.  They  are  very  tenacious  of  life. 
They  have  been,  from  all  antiquity,  and  in  most  conn, 
tries,  celebrated  for  their  great  cunning  and  sagacity, 
which  is  chiefly  displayed  in  their  mode  of  evading  theii 
enemies,  or  of  obtaining  their  prey.  Some  serpents  aru 
eminently  noted  for  their  brilliant  colours,  of  which  se- 
veral display  fine  iridescent  changes.  It  is  a  curious  disi. 
tinction  oftbese  animals,  which  has  lately  been  made  by 
M.  de  la  Borde,  of  Cayenne,  that  nearly  all  the  species 
of  serpents  of  which  the  young  are  hatched  within  the 
mother,  and  which  are  therefore  horn  alive,  are  renu> 
mous 
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and  the  viper  still  defy  their  power,  and  fre- 
quently punish  their  insolence. 

Their  numbers,  however,  are  thinned  by 
human  assiduity ;  and  it  is  possible  some  of 
the  kinds  are  wholly  destroyed.  In  none  of 
the  countries  of  Europe  are  they  sufficiently 
numerous  to  be  truly  terrible  ;  the  philosopher 
can  meditate  in  the  fields  without  danger ;  and 
the  lover  seek  the  grove  without  fearing  any 
wounds  but  those  of  metaphor.  The  various 
malignity  that  has  been  ascribed  to  European 
serpents  of  old  is  now  utterly  unknown ;  there 
are  not  above  three  or  four  kinds  that  are  dan- 
gerous, and  their  poison  operates  in  all  in  the 
same  manner.  A  burning  pain  in  the  part, 
easily  removable  by  timely  applications,  is 
the  worst  effect  that  we  can  experience  from 
the  bite  of  the  most  venomous  serpents  of  Eu- 
rope. The  drowsy  death,  the  starting  of  the 
blood  from  every  pore,  the  insatiable  and  bum- 
ing  thirst,  the  melting  down  the  solid  mass  of 
the  whole  form  into  one  heap  of  putrefaction, 
these  are  horrors  with  which  we  are  entirely 
unacquainted. 

But  though  we  have  thus  reduced  these 
dangers,  having  been  incapable  of  wholly  re- 
moving  them,  in  other  parts  of  the  world  they 
still  rage  with  all  their  ancient  malignity. 
Nature  seems  to  have  placed  them  as  centin. 
els,  to  deter  mankind  from  spreading  too 
widely,  and  from  seeking  new  abodes,  till  they 
have  thoroughly  cultivated  those  at  home.  In 
the  warm  countries  that  lie  within  the  tropics, 
as  well  as  in  the  cold  regions  of  the  north, 
where  the  inhabitants  are  few,  the  serpents 
propagate  in  equal  proportion.  But  of  all 
countries,  those  regions  have  them  in  the 
greatest  abundance  where  the  fields  are  un. 
peopled  and  fertile,  and  where  the  climate 
supplies  warmth  and  humidity.  All  along  the 
swampy  banks  of  the  river  Niger  or  Oroonoko, 
where  the  sun  is  hot,  the  forests  thick,  and  the 
men  but  few,  the  serpents  cling  among  the 
branches  of  the  trees  in  infinite  numbers,  and 
carry  on  an  unceasing  war  against  all  other 
animals  in  their  vicinity.  Travellers  have  as- 
sured UH,  that  they  have  often  seen  large  snakes 
twining  round  the  trunk  of  a  tall  tree,  encom- 
passing it  like  a  wreath,  and  thus  rising  and 
descending  at  pleasure.  In  these  countries, 
therefore,  the  serpent  is  too  formidable  to  be- 
come an  object  of  curiosity,  for  it  excites  much 
more  violent  sensations. 

We  are  not,  therefore,  to  reject,  as  wholly 
fabulous,  the  accounts  left  us  by  the  ancients 
of  the  terrible  devastations  committed  by  a 
single  serpent.  It  is  probable,  in  early  times, 
when  the  arts  were  little  known,  and  mankind 
were  but  thinly  scattered  over  the  earth,  that 
serpents,  continuing  undisturbed  possessors  of 
the  forests,  grew  to  an  amazing  magnitude  : 
and  every  other  tribe  of  animals  fell  before 


them.     It  then  might  have  happened,  thatser 
pents  reigned  the  tyrants  of  a  district  for  cen- 
turies together.     To   animals  of  this   kind, 
grown  by  time  and  rapacity  to  a  hundred  or  a 
hundred  and  fifty  feet  in  length,  the  lion,  the 
tiger,  and  even  the  elephant  itself,  were  but 
feeble    opponents.       The    dreadful    monster 
spread  desolation  round  him;  every  creature 
that  had  life  was  devoured,  or  fled  to  a  dis- 
tance.    That  horrible  foBtor^  which  even  the 
commonest  and  the  most  harmless  snakes  are 
still  found  to  diffuse,  might,  in  these  larger 
ones,  become  too  powerful  for  any  living  being 
to  withstand;  and  while  ihey  preyed  without 
distinction,  they  might  thus  also  have  poisoned 
the  atmosphere  around  them.    In  this  manner, 
having  for  ages   lived  in  the  hidden  and  un- 
peopled forest,  and  finding  as  their  appetites 
were  more  powerful,  the  quantity  of  their  prey 
decreasing,  it  is  possible  they  might  venture 
boldly  from  their  retreats,  into  the  more  culti- 
vated parts  of  the  country,  and  carry  conster- 
nation among  mankind,  as  they  had  before  de- 
solation among  the  lower  ranks  of  nature.    We 
have  many  histories  of  antiquity,  presenting  us 
such  a  picture ;  and  exhibiting  a  whole  nation 
sinking  under  the  ravages  of  a  single  serpent 
At  that  time,  man  had  not  learned  the  art  of 
uniting  the  efforts  of  many,  to  effect  oiie  great 
purpose.     Opposing  multitudes   only    added 
new  victims  to  the  general  calamity,  and  in- 
creased  mutual  embarrassment  and  terror.  The 
animal  was,  therefore,  to  be  singly  opposed  by 
him  who  had  the  greatest  strength,  the  best 
armour,  and  the  most  undaunted  courage.      In 
such  an  encounter  hundreds  must  have  fallen  ; 
till  one,  more  lucky  than  the  rest,  by  a  fortu- 
nate blow,  or  by  taking  the  monster  in  its  tor- 
pid interval,  and  surcharged  with  spoil,  might 
kill,  and  thus  rid  his  country  of  the  destrojer. 
Such  was  the  original  occupation  of  heroes: 
and  those  who  first  obtained  that  name,  from 
their  destroying  the  ravagers  of  the  earth, 
gained  it  much  more  deservedly  than  their  sue- 
cessors,  who  acquired  their  reputation  only  for 
their  skill  in  destroying  each  other.     But  as 
we  descend  into  more  enlightened  antiquitj^ 
we  find  these  animals  less  formidable,  as  being 
attacked  in  a  more  successful  manner.     W^e 
are  told,  that  while  Regulus  led  his  army 
along   the   banks   of  the   river   Bagrada,  in 
Africa,  an  enormous  serpent  disputca  his  pas 
sage  over.     We  are  assured  by  Pliny,  who 
says,  that  he  himself  saw  the  skin,  that  it  was 
a  hundred  and  twenty  feet  long,  and  that   he 
had  destroyed  many  of  the  army.     At  last, 
however,  the  battering  engines  were  brought 
out  against  it ;  and  these  assailing  it  at  a  d is- 
tance,  it  was  soon  destroyed.     Its  spoils  were 
carried  to  Rome,  and  the  general  was  decreed 
an  ovation  for  his  success.     There  are,  per- 
haps, few  facts  better  ascertained  in  history 
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than  this :  an  ovation  was  a  remarkable  \ 
honour;  and  was  given  only  for  some  signal 
exploit  that  did  not  deserve  a  triumph :  no  his- 
torian would  offer  to  invent  that  part  of  the 
story  at  least,  without  being  subject  to  the 
most  shameful  detection.  The  skin  was  kept 
for  several  years  after  in  the  capitol ;  and  Pliny 
says,  he  saw  it  there':  now, though  Pliny  was 
a  credulous  writer,  he  was  by  no  means  b.  false 
one;  and  whatever  he  says  he  has  seen,  we 
may  very  safely  rely  on.  At  present,  indeed, 
such  ravages  from  serpents  are  scarcely  seen 
in  any  part  of  the  world  ;  not  but  that  in  Af- 
rica and  America  some  of  them  are  powerful 
enough  to  brave  the  assaults  of  men  to  this 
day. 

But,  happily  for  us,  we  are  placed  at  such 
a  distance  as  to  take  a  view  of  this  tribe  with* 
out  fearing  for  our  safety ;  we  can  survey  their 
impotent  malignity  with  the  same  delight  with 
which  the  poet  describes  the  terrors  of  a  dead 
monster. 

Neqaeant  expleri  corda  tuendo 
Tenibiles  ooulos  viUosaque  setis  pectora. 

To  US  their  slender  form,  their  undulating 
motion,  their  vivid  colouring,  their  horrid 
stench,  their  forky  tongue,  and  their  enven- 
omed fangs,  are  totally  harmless ;  and  in  this 
country  their  uses  even  serve  to  counterbalance 
the  mischief  they  sometimes  occasion. 

If  we  take  a  survey  of  serpents  in  general, 
they  have  marks  by  which  they  are  distin- 
guished from  all  the  rest  of  animated  nature. 
They  have  the  length  and  the  suppleness  of 
the  eel,  but  want  fins  to  swim  with:  they 
have  the  scaly  coverin?  and  pointed  tail  of  the 
lizard,  but  they  want  legs  to  walk  with ;  they 
have  the  crawling  motion  of  the  worm,  but, 
unlike  that  animal,  they  have  lungs  to  breathe 
with :  like  all  the  reptile  kind,  they  are  re- 
sentful when  offended  ;  and  nature  has  sup. 
plied  them  with  terrible  arms  to  revenge  every 
injury. 

Though  they  are  possessed  of  very  different 
degrees  of  malignity,  yet  they  are  all  formid. 
able  to  man,  and  have  a  strong  similitude  of 
form  to  each  other ;  and  it  will  be  proper  to 
mark  the  general  character  before  we  descend 
to  particulars.  With  respect  to  their  confor- 
mation,  all  serpents  have  a  very  wide  mouth, 
in  proportion  to  the  size  of  the  head  ;  and,  what 
is  very  extraordinary,  they  can  gape  and  swal- 
low  the  head  of  another  animal  which  is  three 
times  as  big  as  their  own.  I  have  seen  a  toad 
taken  out  of  the  belly  of  a  snake,  at  lord  Spen- 
cer's, near  London,  the  body  of  which  was 
thrice  the  diameter  of  the  animal  that  swal- 
lowed it  However,  it  is  no  way  surprising 
that  the  skin  of  the  snake  should  stretch  to  re- 
ceive so  large  a  morsel :  the  wonder  seems 
bow  the  jaws  could  take  it  in.     To  explain 
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this,  it  must  be  observed  that  the  jaws  of  this 
animal  do  not  open  as  ours,  in  the  manner  of 
a  pair  of  hinges,  where  bones  are  applied  to 
bones,  and  play  upon  one  another ;  on  the  con- 
trary, the  serpent's  jaws  are  held  together  at 
the  roots  by  a  stretching  muscular  skin  ;  by 
which  means  they  open  as  widely  as  the  ani- 
mal chooses  to  stretph  them,  and  admit  of  a 
prey  much  thicker  than  the  snake's  own  body. 
The  throat,  like  stretching  leather,  dilates  to 
admit  the  morsel ;  the  stomach  receives  it  in 
part ;  and  the  rest  remains  in  the  gullet,  till 
putrefaction  and  the  juices  of  the  serpent's 
body  unite  to  dissolve  it 

As  to  the  teeth,  I  will  talk  more  of  them 
when  I  come  to  treat  of  the  viper's  poison  ;  it 
will  be  sufficient  here  to  observe,  that  some 
serpents  have  fangs,  or  canine  teeth,  and  others 
are  without  them.  The  teeth  in  all  are  crooked 
and  hollow  ;  and,  by  a  peculiar  contrivance, 
are  capable  of  being  erected  or  depressed  at 
pleasure. 

The  eyes  of  all  serpents  are  small,  if  com- 
pared to  the  length  of  the  body ;  and  though 
differently  coloured  in  different  kinds,  yet  the 
appearance  of  all  is  malign  and  heavy;  and, 
from  their  known  qualities,  they  strike  the 
imagination  with  the  idea  of  a  creature  medi- 
tating mischief.  In  some,  the  upper  eye-lid 
is  wanting,  and  the  serpent  winks  only  witli 
that  below ;  in  others,  the  animal  has  a  nicti- 
tating membrane  or  skin,  resembling  that 
which  is  found  in  birds,  which  keeps  the  eye 
clean,  and  preserves  the  sight.  The  substance 
of  the  eye  in  all  is  hard  and  homy  ;  the  crys. 
talline  humour  occupying  a  great  part  of  the 
globe. 

The  holes  for  hearing  are  very  visible  in  all : 
but  there  is  no  conduits  for  smelling ;  though 
it  is  probable  that  some  of  them  enjoy  that 
sense  in  tolerable  perfection. 

The  tongue  in  all  these  animals  is  long  and 
forky.  It  is  composed  of  two  long  fleshy  sub- 
stances, which  terminate  in  sharp  points,  and 
are  very  pliable.  At  the  root  it  is  connected 
very  strongly  to  the  neck  by  two  tendons,  that 
give  it  a  variety  of  play.  Some  of  the  viper 
kind  have  tongues  a  fifth  part  of  the  length  of 
their  bodies;  they  are  continually  darting 
them  out,  but  they  are  entirely  harmless,  and 
only  terrify  those  who  are  ignorant  of  the  real 
situation  of  their  poison. 

If  from  the  jaws  we  go  on  to  the  gullet,  we 
shall  find  it  very  wide  for  the  animals  size, 
and  capable  of  being  distended  to  a  great  de- 
gree ;  at  the  bottom  of  this  lies  the  stomach, 
which  is  not  so  capacious,  and  receives  only  a 
part  of  the  prey,  while  the  rest  continues  in 
the  gullet  for  digestion.  When  the  substance 
in  the  stomach  is  dissolved  into  chyle,  it  passes 
into  the  intestines,  and  from  thence  goes  to 
nourishment,  or  to  be  excluded  by  the  vent 
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Like  most  other  animals,  serpents  are  fur- 
nished with  lungs,  which,  I  suppose,  are  ser- 
viceable in  breathing,  though  we  cannot  per- 
ceive the  manner  in  which  this  operation  is 
performed ;  for  though  serpents  are  often  seen, 
apparently,  to  draw  in  their  breath,  yet  we 
cannot  find  the  smallest  signs  of  their  ever  re- 
spiring  it  again.  Their  lungs,  however,  are 
long  and  large,  and  doubtless  are  necessary  to 
promote  their  languid  circulation.  The  heart  is 
formed  as  in  the  tortoise,  the  frog,  and  the  lizard 
kinds,  so  as  to  work  without  the  assistance  of 
the  lungs.  It  is  single,  the  greatest  part  of 
the  blood  Jlowing  from  the  great  vein  to  the 
great  artery  by  the  shortest  course.  By  this 
contrivance  of  nature  we  easily  gather  two 
oonsequences — that  snakes  are  amphibious, 
being  equally  capable  of  living  on  land  and  in 
the  water;  and  that  also  they  are  torpid  in 
winter,  like  the  bat,  the  lizard,  and  other  ani- 
mals formed  in  the  same  manner. 

The  vent  in  these  animals  serves  for  the 
emission  of  the  urine  and  the  fieeces,  and  for 
the  purposes  of  generation.  The  instrument 
of  generation  in  the  male  is  double,  being 
forked  like  the  tongue ;  the  ovaries  in  the  fe- 
male are  double  also  ;  and  the  aperture  is  very 
large,  in  order  to  receive  the  donble  instrument 
of  the  male.  They  copulate  in  their  retreats ; 
and  it  is  said  by  the  ancients,  that,  in  this  si- 
tuation, they  appear  like  one  serpent  with  two 
heads :  but  how  far  this  remark  is  founded  in 
truth,  I  do  not  find  any  of  the  moderns  that 
can  resolve  me. 

As  the  body  of  this  animal  is  long,  slender, 
and  capable  of  bending  in  every  direction,  the 
number  of  joints  in  the  back-bone  are  numer- 
ous  beyond  what  one  would  imagine.  In  the 
generality  of  quadrupeds,  they  amount  to  not 
above  thirty  or  forty  ;  in  the  serpent  kind  they 
amount  to  a  hundred  and  forty* five  from  the 
head  to  the  vent,  and  twenty-five  more  from 
that  to  the  tail.'  The  number  of  these  joints 
must  give  the  back-bone  a  surprising  degree 
of  pliancy  ;  but  this  is  still  increasea  by  the 
manner  in  which  each  of  these  joints  are  locked 
into  the  other.  In  man  and  quadrupeds,  the 
tiat  surfaces  of  the  bones  are  laid  one  against 
the  other,  and  bound  tight  by  sinews .  but  in 
serpents,  the  bones  play  one  within  the  other, 
like  ball  and  socket,  so  that  they  have  full 
motion  upon  each  other  in  every  direction.' 
Thus,  if  a  man  were  to  form  a  machine  com- 
posed of  so  many  joints  as  are  found  in  the 
back  of  a  serpent,  he  would  find  it  no  easy 
matter  to  give  it  such  strength  and  pliancy  at 
the  same  time.  The  chain  of  a  watch  is  but  a 
bungling  piece  of  workmanship  in  comparison. 

Though  the  number  of  mints  in  the  back, 
bone  is  great,  yet  that  of  the  ribs  is  still  great- 
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er ;  for,  from  the  head  to  the  vent  there  are 
two  ribs  to  every  joint,  which  makes  their 
number  two  hundred  and  ninety  in  all.  These 
ribs  are  furnished  with  muscles,  four  in  n am- 
ber ;  which  being  inserted  into  the  head,  mii 
along  to  the  end  of  the  tail,  and  give  the  ani- 
mal great  strength  and  agility  in  all  its  mo- 
tions. 

The  skin  also  contributes  to  its  motions, 
being  composed  of  a  number  of  scales,  united 
to  each  other  by  a  transparent  membrane, 
which  grows  harder  as  it  grows  older,  ontii 
the  animal  changes,  which  is  generally  done 
twice  a  year.  This  cover  then  bursts  near  the 
head,  and  the  serpent  creeps  from  it,  by  an 
undulatory  motion,  in  a  new  skin,  much  more 
vivid  than  the  former.  If  the  old  slough  be 
then  viewed,  every  scale  will  be  distinctly 
seen,  like  a  piece  of  net-vrork,  and  will  be 
found  greatest  where  the  part  of  the  body  they 
covered  was  largest 

There  is  much  geometrical  neatness  in  the 
disposal  of  the  serpent's  scales  for  assisting  the 
animal's  sinuous  motion.  As  the  edges  of  the 
foremost  scales  lie  over  the  ends  of  their  fol- 
lowing scales,  so  those  edges,  when  the.  scales 
are  erected,  which  the  animal  has  a  power  of 
doing  in  a  small  degree,  catch  in  the  ground, 
like  the  nails  in  the  wheel  of  a  chariot,  and  so 
promote  and  facilitate  the  animal's  progressive 
motion.  The  erecting  these  scales  is  by  means 
of  a  multitude  of  distinct  muscles,  with  which 
each  is  supplied,  and  one  end  of  which  is 
tacked  each  to  the  middle  of  the  foregoing. 

In  some  of  the  serpent  kind  there  is  the  ex- 
actest  symmetry  in  these  soales;  in  others, 
they  are  dbposed  more  irregularlv.  In  some, 
there  are  larger  scales  on  the  belly,  and  often 
answering  to  the  number  of  ribs ;  in  others, 
however,  the  animal  is  without  them.  Upon 
this  slight  difference  Linnseus  has  founded  bis 
distinctions  of  the  various  classes  of  the  serpent 
tribe.  Human  curiosity,  however,  and  even 
human  interest,  seem  to  plead  for  a  very  dif- 
ferent method  of  distribution.  It  is  not  the 
number  of  scales  on  a  formidable  animal's 
belly,  nor  their  magnitude  or  variety,  that  an  j 
way  excite  our  concern.  The  first  question 
that  every  man  will  naturally  ask,  when  be 
hears  of  a  snake,  is,  whether  it  be  lai^e?  the 
second,  whether  it  be  venomous?  In  other 
words,  the  strongest  lines  in  the  animal's  his. 
tory  are  those  that  first  excite  our  attention  ; 
and  these  it  is  every  historian's  business  to  dis- 
play. 

When  we  come  to  compare  serpents  with 
each  other,  the  first  great  distinction  appears 
in  their  size ;  no  other  tribe  of  animals  dlifler. 
ing  so  widely  in  this  particular.  What,  for 
instance,  can  be  so  remotely  separated  as  the 
I  Great  Liboya  of  Surinam,  that  grows  fo  thirty* 
I  six  feet  long ;  and  the  Little  Serpent,  at  (he 
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Gape  of  Good  Hope,  and  tbe  nortli  of  the  river 
Senegal,  that  is  not  above  three  inches,  and 
covers  whole  sandy  deserts  with  its  mulli- 
tiides!  This  tribe  of  animals,  like  that  of 
fishesy  seems  to  have  no  bounds  pat  to  their 
growth :  their  bones  are,  in  a  g^eat  measure, 
cartilaginous,  and  they  are,  consequently,  ca» 
pable  of  great  extension  :  the  older,  therefore^ 
a  serpent  becomes,  the  larger  it  grows ;  and 
as  they  seem  to  live  to  a  great  age^  they  arrive 
at  an  enormous  siie. 

Legoat  assures  us,  that  he  saw  one  in  Java 
that  was  fifty  feet  long.     Carii  mentions  their 
growing  to  above  forty  feet ;  and  we  have  now 
the  skin  of  one  in  the  Museum,  that  measures 
thirty-two.     Mr  Went  wort,  who   had   large 
concerns  in  the  Berbices,  in  America,  assures 
me,  that  in  that  country,  they  grow  to  an  en- 
ormous length.     He  one  day  sent  out  a  sol- 
dier, with  an  Indian,  to  kill  wild  fowl  for  the 
table ;  and  they  accordingly  went  some  raile» 
from  the  fort;  in  pursuing  their  game,  the  In- 
dian, who  generally  marched  before,  beginning 
to  tire,  went  to  rest  himself  upon  the  fallen 
trunk  of  a  tree,  as  he  supposed  it  to  be ;  but 
when  he  was  just  going  to  sit  down,  the  enor- 
mous monster  began  to  move,  and  the  poor  sa- 
rage  perceiving  that  he  had  approached  a  lA- 
boya,  the  greatest  of  all  the  serpent  kind, 
dropped  down  in  an  agony.     The  soldier,  who 
perceived,  at  some  distance,  what  had   hap- 
pened,  levelled  at  the  serpent's  head,  and,  by 
a  lucky  aim,  shot  it  dead :  however,  he  conti- 
nued his  fire  until  he  was  assured  that  the  ani- 
mal was  killed ;  and  then  going  up  to  rescue 
his  companion,  who  was  fallen  motionless  by 
its  side,  he,  to  his  astonishment,  found  him 
dead  likewise,  being   killed   by  the   fright 
Upon  his  return  to  the  fort,  and  telling  what 
had  happened,  Mr  Wentworth   ordered  the 
animal  to  be  brought  up,  when  it  was  mea- 
sured, and   found  to  be  thirty-six  feet  long. 
He  had  the  skin  stufied,  and  then  sent  to  £u. 
rope,  as  a  present  to  the  Prince  of  Orange,  in 
whose  cabinet  it  is  now  to  be  seen  at  the 
Hague  ;  but  the  skin  has  shrunk,  by  drying, 
two  or  three  feet. 

In  the  Bast  Indies  they  grow  also  to  an 
enormous  size  ;  particularly  in  the  island  of 
Java,  where,  we  are  assured,  that  one  of  them 
will  destroy  and  devour  a  buffalo.  In  a  letter, 
printed  in  the  German  Ephemerides,  we  have 
an  account  of  a  combat  between  an  enormous 
serpent  and  a  buffalo,  by  a  person  who  assures 
us  that  he  was  himself  a  spectator.  The  ser- 
pent had,  for  some  time,  been  waiting  near 
the  brink  of  a  pool,  in  expectation  of  its  prey ; 
when  a  buffalo  was  the  first  that  offered.  Hav- 
ing  darted  upon  the  affrighted  animal,  it  in. 
stantly  beran  to  wrap  it  round  with  its  volumi- 
nous twistings ;  and,  at  every  twist,  the  bones 
of  the  buffalo  were  heard  to  crack  almost  as  [ 


loud  as  the  report  of  a  cannon.  It  was  in  vain 
that  the  poor  animal  struggled  and  bellowed  ; 
its  enormous  enemy  entwined  it  too  closely  to 
get  free;  till,  at  length,  all  its  bones  being 
mashed  to  pieces,  like  those  of  a  malefactor  on 
the  wheel,  and  the  whole  body  reduced  to  one 
uniform  mass,  the  serpent  untwined  its  folds  to 
swallow  its  prey  at  leisure.  To  prepare  for 
this,  and  in  order  to  make  the  body  slip  down 
the  throat  more  glibly,  it  was  seen  to  lick  the 
whole  body  over,  and  thus  cover  it  with  its 
mucus.  It  then  began  to  swallow  it  at  that 
end  that  offered  least  resistance ;  while  its 
length  of  body  was  dilated  to  receive  its  prey, 
and  thus  took  in  at  once  a  morsel  that  was  three 
tiroes  its  own  thickness.  We  are  assured  by 
travellers,  that  these  animals  are  often  found 
with  the  bodv  of  a  stag  in  their  gullet,  while 
the  horns,  which  they  are  unable  to  swallow, 
keep  sticking  out  at  their  mouths. 

But  it  is  happy  for  mankind  that  the  rapa- 
city  of  these  frightful  creatures  is  often  their 
punishment ;  for  whenever  any  of  the  serpent 
kind  have  gorged  themselves  in  this  manner, 
whenever  their  body  is  seen  particularly  dis- 
tended with  food,  they  then  become  torpia,  and 
may  be  approached  and  destroyed  with  safety. 
Patient  of  hunger  to  a  surprising  degree, 
whenever  they  seize  and  swallow  thoir  prey, 
they  seem,  like  surfeited  gluttons,  unwieldly, 
stupid,  helpless,  and  sleepy :  they,  at  that  time 
seek  some  retreat,  where  they  may  lurk  for  se- 
veral days  together,  and  digest  their  meal  in 
safety  :  the  smallest  effort,  at  that  time,  is  ca- 
pable  of  destroying  them ;  they  can  scarcely 
make  any  resistance ;  and  they  are  equally  un- 
qualiBed  for  flight  or  opposition:  that  is  the 
happy  opportunity  of  attacking  them  with  suc- 
cess ;  at  that  time  the  naked  Indian  himself 
does  not  fear  to  assail  them.  But  it  is  otherwise 
when  this  sleepy  interval  of  digestion  is  over: 
they  then  issue,  with  famished  appetites,  from 
their  retreats,  and  with  accumulated  terrors, 
while  every  animal  of  the  forest  flies  before 
them. 

Carli  describes  the  Long  Serpent  of  Congo 
making  its  track  through  the  tall  grass,  like 
mowers  in  a  summer's  day.  He  could  not,  with- 
out  terror,  behold  whole  lines  of  grass  lying 
levelled  under  the  sweep  of  its  tail.  In  this 
manner  it  moved  forward  with  great  rapidity, 
until  it  found  a  proper  situation  frequented  by 
its  prey :  there  it  continued  to  lurk,  in  patient 
expectation,  and  would  have  remained  for 
weeks  together,  had  it  not  been  disturbed  by 
tlie  natives. 

Other  creatures  have  a  choice  in  their  pro- 
vision ;  but  the  serpent  indiscriminately  preys 
upon  all ;  the  buffalo,  the  tiger,  and  the  ga- 
zelle. One  would  think  that  the  porcupine's 
quills  might  be  sufficient  to  protect  it;  bu' 
whatever  has  life  serves  to  appease  the  huu- 
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ger  of  these  devouring  creatures:  porcupines, 
with  all  their  quills,  have  frequently  been 
found  in  their  stomachs,  when  killed  and 
opened  ;  nay,  they  most  frequently  are  seen  to 
devour  each  other. 

A  life  of  savage  hostility  in  the  forest  offers 
the  imagination  one  of  the  most  tremendous 
pictures  in  nature.  In  those  burning  coun- 
tries, where  the  sun  dries  up  every  brook  for 
hundreds  of  miles  round ;  when  what  had  the 
appearance  of  a  great  river  in  the  rainy  season, 
becomes,  in  summer,  one  dreary  bed  of  sand 
— ^in  those  countries,  I  say,  a  lake  that  is 
never  dry  or  a  brook  that  is  perennial,  is  con- 
sidered by  every  animal  as  the  greatest  con- 
venience  of  nature.  As  to  food,  the  luxuriant 
landscape  supplies  that  in  sufficient  abundance: 
it  is  the  want  of  water  that  all  animals  endea. 
vour  to  remove  ;  and  inwardly  parched  by  the 
heat  of  the  climate,  traverse  whole  deserts  to 
find  out  a  spring.  When  they  have  discovered 
this,  no  dangers  can  deter  them  from  attempt- 
ing to  slake  their  thirst  Thus  the  neighbour- 
hood of  a  rivulet,  in  the  heart  of  the  tropical 
continents,  is  generally  the  place  where  all  the 
hostile  tribes  of  nature  draw  up  for  the  engage- 
ment On  the  banks  of  this  little  envied  spot, 
thousands  of  animals  of  various  kinds  are  seen 
venturing  to  quench  their  thirst,  or  preparing 
to  seize  their  prey.  The  elephants  are  per- 
ceived, in  a  long  line,  marching  from  the 
darker  parts  of  the  forest ;  the  buffaloes  are 
there,  depending  upon  numbers  for  security  ; 
the  gazelles,  relying  solely  upon  their  swiftr 
ness  ;  the  lion  and  tiger  waiting  a  proper  op- 
portunity to  seize  ;  but  chiefly  the  larger  ser- 
pents are  upon  guard  there,  and  defend  the  ac- 
cesses  of  the  lake.  Not  an  hour  passes  with- 
out some  dreadful  combat;  but  the  serpent,  de- 
fended by  its  scales,  and  naturally  capable  of 
sustaining  a  multitude  of  wounds,  is,  of  all 
others,  the  most  formidable.  It  is  the  most 
wakeful  also ;  for  the  whole  tribe  sleep  with 
their  eyes  open,  and  are,  consequently,  for  ever 
upon  the  watch  :  so  that,  till  their  rapacity  is 
satisfied,  few  other  animals  will  venture  to  ap- 
proach  their  station. 

But  though  these  animals  are,  of  all  others, 
the  most  voracious,  and  though  the  morsel 
which  they  swallow  without  chewing  is  greater 
than  what  any  other  creature,  either  by  land 
or  water,  the  whale  itself  not  excepted,  can 
devour,  yet  no  animals  upon  earth  bear  absti- 
nence so  long  as  they.  A  single  meal,  with 
many  of  the  snake  kind,  seems  to  be  the  adven- 
ture  of  a  season ;  it  is  an  occurrence  for  which 
they  have  been  for  weeks,  nay,  sometimes  for 
months,  in  patient  expectation  of.  When 
they  have  seized  their  prey,  their  industry,  for 
several  weeks,  is  entirely  discontinued  ;  the 
fortunate  capture  of  an  hour  often  satisfies 
them  for  the  remaining  period  of  their  annual 


activity.  As  their  blood  is  colder  than  that 
of  most  other  terrestrial  animals,  and  as  it  cir- 
culates but  slowly  through  their  bodies,  so 
their  powers  of  digestion  are  but  feeble. 
Their  prey  continues  for  a  long  time,  partly 
in  the  stomach,  partly  in  the  gullet,  and  a 
part  is  often  seen  hanging  out  of  the  month. 
In  this  manner,  it  digests  by  degrees ;  and  in 
proportion  as  the  part  below  is  dissolved,  the 
part  above  is  taken  in.  It  is  not  therefore, 
till  this  tedious  operation  is  entirely  performed 
that  the  serpent  renews  its  appetite  and  its 
activity.  But  should  any  accident  prevent  it 
from  issuing  once  more  from  its  cell,  it  still 
can  continue  to  bear  famine  for  weeks,  months, 
nay,  for  years  together.  Vipers  are  oAen 
kept  in  boxes  for  six  or  eight  months  without 
any  food  whatever;  and  there  are  little  ser- 
pents  sometimes  sent  over  to  Europe  from 
Grand  Cairo,  the  name  of  which  I  have  not 
been  able  to  learn,  that  live,  for  several  years, 
in  glasses,  and  never  eat  at  all,  nor  even  stain 
the  glass  with  their  excrements.  Thus  the 
serpent  tribe  unite,  in  themselves,  two  very 
opposite  qualities  :  wonderful  abstinence,  and 
yet  incredible  rapacity. 

If,  leaving  the  consideration  of  their  appe- 
tites, we  come  to  compare  serpents,  as  to  Ifaeir 
voices,  some  are  found  silent,  some  have  a 
peculiar  cry  ;  but  hissing  is  the  sound  which 
they  most  commonly  sent  forth,  either  as  a 
call  to  their  kind,  or  as  a  threat  to  their  ene- 
mies. In  the  conntries  where  they  abound, 
they  are  generally,  silent  in  the  middle  of  the 
day,  when  they  are  obliged  to  retire  from  the 
heat  of  the  climate ;  but  as  the  cool  of  the 
evening  approaches,  they  are  then  heard  iaso- 
ing  from  their  cells  with  continued  hissings  ; 
and  such  is  the  variety  of  their  notes,  that 
some  have  assured  me  they  very  much  resem- 
ble the  music  of  an  English  grove.  This 
some  will  hardly  credit — at  any  rate,  such 
notes,  however  pleasing,  can  give  but  very 
little  delight  when  we  call  to  mind  the  ma- 
lignity of  the  minstrel.  If  considered ,  indeed , 
as  they  answer  the  animal's  own  occasions, 
they  will  be  found  well  adapted  to  its  nature, 
and  fully  answering  the  purposes  of  terrifyin^r 
such  as  would  venture  to  offend  it 

With  respect  to  motion,  some  serpents, 
particularly  those  of  the  viper  kind,  move 
slowly  ;  while  others,  such  as  the  Amm'odytes, 
dart  with  amazing  swiftness.  The  motion  in 
all  is  similar;  but  the  strength  of  body  in  some 
gives  a  very  different  appearance.  The  viper, 
that  is  but  a  slow  feeble-bodied  animal, 
makes  way  in  a  heavy  undulating  manner ; 
advancing  its  head,  then  drawing  up  its  tail 
behind,  and  bending  the  body  into  a  bow ; 
then,  from  the  spot  where  the  head  and  tail 
were  united,  advancing  the  head  forward  as 
before.      This,  which   is  the   motion  of  all 
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serpents,  is  very  different  from  that  of  the 
earth-worm » or  the  naked-  snail.  The  serpent, 
as  was  said  above*  has  a  back-bone  with  num. 
erous  joints,  and  this  bone  the  animal  has  a 
power  of  bending  in  every  direction,  but  with, 
out  being  able  to  shorten  or  lengthen  it  at 
pleasure.  The  earth-worm,  on  the  other 
hand,  has  nfo  back-bone  ;  but  its  body  is  com- 
posed of  rings,  which,  like  a  barber's  puff,  it 
can  lengthen  or  shorten  as  it  finds  necessary. 
The  earth-worm,  therefore,  in  order  to  move 
forward,  lengthens  the  body ;  then,  by  the  fore 
part  clings  to  the  ground,  where  it  has  reached, 
and  then  contracts  and  brings  up  its  rear  : 
then,  when  the  body  is  thus  shortened,  the 
fore  part  is  lengthened  again  for  another  pro- 
gression ;  and  so  on.  The  serpent,  instead  of 
shortening  the  body,  bends  it  into  an  arch  ; 
and  this  is  the  principal  difference  between 
serpentine  and  vermicular  progression. 

I  have  instanced  this  motion  in  the  viper, 
as  most  easily  discerned  ;  but  there  are  many 
serpents  that  dart  with  such  amazing  swift- 
ness, that  they  appear  rather  to  leap  than 
crawl.  It  is  most  probable,  however,  that  no 
serpent  can  dart  upon  even  groimd  farther 
than  its  own  length  atone  effort.  Our  fears, 
indeed,  may  increase  the  force  of  their  speed, 
which  is  sometimes  found  so  fatal.  We  are 
told  by  some,  that  they  will  dart  to  a  very 
great  distance;  but  this  my  inquiries  have 
never  been  able  to  ascertain.  The  manner  of 
progression  in  the  swiftest  serpent  we  know, 
which  is  the  jacalus,  is  by  instantly  coiling 
itself  upon  its  tail,  and  darting  from  thence  to 
its  full  extent ;  then  carrying  the  tail  as  quick 
as  lightning  to  the  head,  coiling  and  darting 
again  ;  and  by  this  means  proceeding  with 
extreme  rapidity,  without  ever  quitting  the 
ground.  Indeed,  if  we  consider  the  length 
and  the  weakness  of  the  back-bone  in  all  these 
animals ;  if  we  regard  the  make  of  their  verte- 
brae, in  which  we  shall  find  the  junctures  all 
formed  to  give  play, and  none  to  give  power;  we 
cannot  be  of  opinion  that  they  have  a  faculty 
of  springing  from  the  ground,  as  they  entirely 
want  a  fulcrum  f  if  I  may  so  express  it,  from 
whence  to  take  their  spring  ;  the  whole  body 
being  composed  of  unsupported  muscles  and 
joints  that  are  yielding.  It  must  be  confessed, 
that  they  dart  down  from  trees  upon  their  prey  ; 
but  their  weight  alone  is  sufficient  for  that 
purpose  without  much  effort  of  their  own. 

Though  all  serpents  are  amphibious,  some 
are  much  fonder  of  the  water  than  others  ;  and, 
though  destitute  of  fins  or  gills,  remain  at  the 
bottom,  or  swim  along  the  surface  with  great 
ease.  Prom  their  internal  structure,  just 
sketched  above,  we  see  how  well  adapted  they 
are  for  either  element ;  and  how  capable  their 
blood  is  of  circulating  at  the  bottom,  as  freely 
as  in  the  frog  or  the  tortoise.     They  can,  how- 


ever,  endure  to  live  in  fresh- water  only  ;  tor 
salt  is  an  effectual  bane  to  the  whole  tribe. 
The  greatest  serpents  are  most  usually  found 
in  fresh-water,  either  choosing  it  as  their  fav- 
ourite  element,  or  finding  their  prey  in  such 
places  in  the  greatest  abundance.  But  that 
all  will  live  and  swim  in  liquids  appears  from 
the  experiment  of  Rhedi ;  who  put  a  serpent 
into  a  large  glass  vessel  of  wine,  where  it 
lived  swimming  about  six  hours ;  though,  when 
it  was  by  force*  immersed  and  kept  under  that 
liquid,  it  lived  only  one  hour  and  a  half.  He 
put  another  in  common  water,  where  it  lived 
three  days ;  but  when  it  was  kept  under  water, 
it  lived  only  about  twelve  hours.^  Their 
motion  there,  however,  is  perfectly  the  reverse 
of  what  it  is  upon  land  ;  for,  in  order  to  sup- 
port themselves  upon  an  element  lighter  than 
their  bodies,  they  are  obliged  to  increase  their 
surface  in  a  very  artificial  manner.  On  earth 
their  windings  are  perpendicular  to  the  sur- 
face  ;  in  water  they  are  parallel  to  it ;  in  other 
words*  if  I  should  wave  my  hand  up  and 
down,  it  will  give  an  idea  of  the  animal's  pro- 
gress on  land  ;  if  I  should  wave  it  to  the  right 
and  left*  it  will  give  Home  idea  of  its  progress 
on  the  water. 

Some  serpents  have  a  most  horrible  foetor  at- 
tending them,  which  is  alone  capable  of  inti- 
midating the  brave.  This  proceeds  from  two 
glands  near  the  vent,  like  those  in  the  weasel 
or  polecat ;  and,  like  those  animals,  in  proper- 
tion  as  they  are  excited  by  rage,  or  by  fear,  the 
scent  erows  stronger.  It  would  seem,  how- 
ever, that  such  serpents  as  are  most  venomous, 
are  least  offensive  in  this  particular ;  since  the 
rattlesnake  and  the  viper  have  no  smell  what- 
ever :  nay,  we  are  told  that  at  Calicut  and 
Granganon,  in  the  East  Indies,  there  are  some 
very  noxious  serpents  who  are  so  far  from  being 
disagreeable,  that  their  excrements  are  sought 
after,  and  kept  as  the  most  pleasing  perfume. 
The  Esculapian  Serpent  is  also  of  this  number. 

Some  serpents  bring  forth  their  ^oung  i^ive, 
as  the  viper ;  some  bring  forth  eggs,  which  are 
hatched  by  the  heat  of  their  situation :  as  the 
common  black  snake,  and  the  majority  of  the 
serpent  tribe.  When  a  reader,  ignorant  of 
anatomy,  is  told,  that  some  of  those  animals 
produce  their  young  alive,  and  that  some  pro- 
duce eggs  only,  he  is  apt  to  suppose  a  very 
great  difference  in  the  internal  conformation, 
which  makes  such  a  variety  in  the  manner  of 
bringing  forth.  But  this  is  not  the  case: 
these  animals  are  internally  alike,  in  whatever 
manner  they  produce  their  young ;  and  the 
variety  in  their  bringing  forth  is  rather  a 
slight,  than  a  real  discrimination.  The  only 
difference  is,  that  the  viper  hatches  her  eggs, 
and  brings  them  to  maturity  within  her  b<^' ; 

i  Rhedi,  Exper.  p.  17a 
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the  snake  is  more  premature  in  her  prodactions, 
and  sends  her  eggs  into  the  light  some  time 
before  the  young  ones  are  capable  of  leaving 
the  shell.  Thus,  if  either  are  opened,  the 
eggs  will  be  found  in  the  womb,  covered  with 
their  membranous  shell,  and  adhering  to  each 
other  like  large  beads  on  a  string.  In  the 
eggs  of  both,  young  ones  will  be  found,  though 
at  different  stages  of  maturity:  those  of  the 
viper  will  crawl  and  bite  the  moment  the  shell 
that  incloses  them  is  broke  open  ;  those  of  the 
snake  are  not  yet  arrived  at  their  perfect  form. 

Father  Labat  took  a  serpent  of  the  viper 
kind,  that  was  nine  feet  long,  and  ordered  it 
to  be  opened  in  his  presence.  He  then  saw 
the  manner  in  which  the  eggs  of  these  animals 
lie  in  the  womb.  In  this  creature  there  were 
six  eggs,  each  of  the  size  of  a  goose  egg,  but 
longer,  more  pointed,  and  covered  with  a  mem- 
branous skin,  by  which  also  they  were  united 
to  each  other.  Each  of  these  eggs  contained 
from  thirteen  to  fifteen  young  ones,  about  six 
inches  long,  and  as  thick  as  a  goose-quill. 
Though  the  female  from  whence  they  were 
taken  was  spotted,  the  3roung  seemed  to  have 
a  variety  of  colours  very  different  from  the 
parent ;  and  this  led  the  traveller  to  suppose 
that  the  colour  was  no  characteristic  mark 
among  serpents.  These  little  mischievous 
animals  were  no  sooner  let  loose  from  the  shell 
than  they  crept  about,  and  put  themselves  into 
a  threatening  posture,  coiling  themselves  up, 
and  biting  the  stick  with  which  he  was  des- 
troying them.  In  this  manner  he  killed  se- 
venty.four  young  ones ;  those  that  were  con. 
tained  in  one  of  the  eggs  escaped  at  the  place 
where  the  female  was  killed,  by  the  bursting 
of  the  egg,  and  their  getting  among  the  bushes. 

The  last  distinction  that  I  shall  mention, 
but  the  most  material  among  serpents,  is,  that 
some  arc  venomous,  and  some  inoffensive.  If 
we  consider  the  poison  of  serpents  as  it  relates 
to  man,  there  is  no  doubt  but  that  it  is  a 
scourge  an(l  an  affliction.  The  various  cala- 
mities that  the  poison  of  serpents  is  capable  of 
producing,  are  not  only  inflicted  by  the  animal 
itself,  but  by  men,  more  mischievous  than  even 
serpents,  who  prepare  their  venom  to  destroy 
each  other.  With  this  the  savages  poison 
their  arms,  and  also  prepare  their  revengeful 
potions.  The  ancients  were  known  to  preserve 
it  for  the  purposes  of  suicide ;  and  even  among 
semi-barbanms  countries  at  this  day,  the  ve. 
nom  of  snakes  is  used  as  a  philtre. 

But,  though  the  poison  be  justly  terrible  to 
tra,  it  has  been  given  to  very  good  purposes 
for  the  animal's  own  proper  support  and 
defence.  Without  this,  Serpents,  of  all  other 
animals,  would  be  (he  most  exposed  and  de- 
fenceless  ;  without  feet  for  escaping  a  pursuit ; 
without  teeth  capable  of  inflicting  a  dangerous 
wound;  or  without  strong)  for  resistance  ;  in- 


capable, from  their  size,  of  finding  security  in 
very  small  retreats,  like  the  earth-worm,  and 
disgusting  all  from  their  deformity,  nothing 
was  left  for  them  but  a  speedy  extirpation. 
But  furnished  as  they  are  with  powerful 
poison,  every  rank  of  animals  approach  them 
with  dread,  and  never  seize  them  but  at  an 
advantage.  Nor  is  this  all  the  advantage 
they  derive  from  it  The  malignity  of  a  few 
serves  for  the  protection  of  all.  Though  not 
above  a  tenth  of  their  number  are  actually 
venomous,  yet  the  similitude  tliey  all  bear  to 
each  other  excites  a  general  terror  of  the  whole 
tribe  ;  and  the  uncertainty  of  their  enemies  in 
which  the  poison  chiefly  resides,  makes  even 
the  most  harmless  formidable. — Thus  prtivi- 
dence  seems  to  have  acted  with  double  precau- 
tion ;  it  has  given  some  of  them  poison,  for 
the  general  defence  of  a  tribe  naturally  feeble; 
but  it  has  thinned  the  numbers  of  those  which 
are  venomous,  lest  they  should  become  too 
powerful  for  the  rest  of  animated  natnre. 

Prom  these  noxious  qualities  in  the  serpent 
kind,  it  is  no  wonder  that  not  only  mail,  bm 
the  beasts  and  birds,  carry  on  an  unceasing 
war  against  them.  The  ichneumon  of  the 
Indians,  and  the  peccary  of  America,  destroj 
them  in  great  numbers.  These  animals  have 
the  art  of  seizing  them  near  the  head ;  and  it 
is  said  that  they  can  skin  them  with  great 
dexterity.  The  vulture  and  the  eagle  also 
prey  upon  them  in  great  abundance ;  and 
often  sousing  down  from  the  elouds,  drop  upon 
a  long  serpent,  which  they  snatch  up  straggl- 
ing and  writhing  in  the  air.  Dogs  are  also 
bred  up  to  oppose  them.  Father  Feuille  tells 
us,  that  being  in  the  woods  of  Martin ico,  he 
was  attacked  by  a  large  serpent,  which  he 
could  not  easily  avoid,  when  his  dog  imme- 
diately came  to  his  relief,  and  seized  the 
assailant  with  great  courage.  The  serpent 
entwined  him,  and  pressed  him  so  violently, 
(hat  the  blood  came  out  of  his  mouth,  and  yet 
the  dog  never  ceased  till  he  had  torn  it  to  pieces. 
The  dog  was  not  sensible  of  his  wounds  dar- 
ing the  fight ;  but  soon  after  his  head  swelled 
prodigiously,  and  he  lay  on  the  ground  as 
dead.  But  his  master  having  found  hlird  by 
a  banana-tree,  he  applied  its  juice,  mixed 
with  treacle,  to  the  wounds,  which  recovered 
the  dog,  and  quickly  healed  his  sores. 

But  it  is  in  man  that  these  venomous  crea- 
tures find  the  most  dangerous  enemy.  The 
Psylli  of  old  were  famous  fur  charming  and 
destroying  serpents.  Some  moderns  pretend 
to  the  same  art  Casaubon  says,  that  he  knew 
a  man  who  could  at  any  time  summon  a 
hundred  serpents  together,  and  draw  tfaein 
into  the  fire.  Upon  a  certain  occasion,  when 
one  of  them,  bigger  than  the  rest,  would  not 
be  brought  in,  he  only  repeated  his  charm, 
and  it  came  forward  like  tlie  rest,  to  submit 
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to   the   flamea.       Pliilostratus  describes  par- 
ticularly how   the    Indians  charm    serpents. 
'*  They  take  a  scarlet  robe>  embroidered  with 
foldcn  letters^  and  spread  it  before  a  serpent's 
hole.     The  golden  letters  have  a  fascinating 
power  ;  and,  by  looking  steadfastly,  the  ser- 
pent's  eyes  are  overcome  and  laid  asleep." 
These,  and  many  other  feats  have  been  often 
practised  upon  these  animals  by  artful  men, 
who  had  first  prepared  the  serpents  for  their 
exercise,  and  then    exhibited    them    as  ad. 
ventitiously  assembled  at  their  call.     In  In. 
dia  there  is  nothing  so  common  as  dancing 
serpents,  which  are  carried  about  in  a  broad 
flat  vessel,  somewhat    resembling    a    sieve. 
These  erect  and  put  themselves  in  motion  at 
the  word  of  command.     When  their  keeper 
sings  a  slow  tune,  they  seem  by  their  heads 
to  keep    time;    when   he    sings    a    quicker 
measure,  they  appear  to  move  more  brisk  and 
lively.     All  animals  have  a  certain  degree  of 
docility ;    and   we  find  that  serpents  them- 
selves  can  be  brought  to  move  and  approach 
at  the  voice  of  their  master.     From  this  trick, 
successfully  practised  before  the  ignorant^  it 
is   most  probable  has  arisen  all  the  boasted 
pretensions  which  some  have  made  to  charm, 
ing  of  serpents ;  an  art  to  which  the  native 
A  mericans  pretend  at  this  very  day.     One  of 
Linnaeus's  pupils,  we  are  told,  purchased  the 
secret  from  an  Indian,  and  then  discovered  it 
to  his  master  ;  but,  like  all  secrets  of  the  kind, 
it  is  probable  this  ended  in  a  few  unmeaning 
words  of  no  efficacy.' 

'  The  ineaniation  ofterp^ntt  Is  one  of  the  moet  curi- 
oui  and  interesting  facts  in  natural  history.  This  won- 
derful  art,  which  disarms  the  fury,  and  soothes  the  wrath 
of  the  deadliest  snake,  jtnd  renders  it  obedient  to 
the  charmer's'  voice,  is  not  ui  invention  of  modem 
times;  for  we  discover  manifest  tnces  of  it  in  the  re- 
motest antiquity.  It  is  asserted,  that  Orpheus,  who  pro- 
bably flourished  soou  after  letters  were  Introduced  into 
Greece,  knew  how  to  still  the  hissing  of  the  approaching 
Miake,  and  to  extinguish  the  poison  of  the  creeping  ser- 
pent. The  Argonauts  are  said  to  have  subdued  by  the 
power  of  song,  the  terrible  dragon  that  guarded  the  golden 
fleece  ;  and  Ovid  ascribes  the  same  efl^ct  to  the  soporific 
influence  of  certain  herbs,  and  magic  sentences.  U  was 
the  custom  of  others  to  £uciiiata  the  serpent,  by  touching 
it  with  the  hand.  Of  this  method  Virgil  Ukes  notice, 
in  the  seventh  book  of  the  iEnead.  But  it  seems  to 
have  been  the  general  persuasion  of  the  ancients,  that 
the  principal  power  of  the  charmer  lay  in  the  sweetness 
of  the  music.  Pliny  says,  accordingly,  that  serpents 
were  drawn  from  their  lurking-places  by  the  power  of 
music.     Seneca  held  the  same  opinion. 

The  wonderful  eflect  which  music  produces  on  the 
serpent  tribes  is  confirmed  by  the  testimony  of  several 
respectable  moderns.  Adders  swell  at  the  sound  of  a 
flute,  raising  themselves  up  on  the  one  half  of  their  body, 
turning  themselves  round,  l)eating  proper  time  and  fol- 
lowing  the  instrument.  Their  head,  naturally  round  and 
long  like  an  eel,  becomes  broad  and  flat  like  a  fan.  The 
tame  serpents,  many  of  which  the  Orientals  keep  in 
Uieir  houses,  are  known  to  leave  their  boles  in  hot  wea- 
ifanr,  at  the  sound  of  a  musical  instrument,  and  to  run 
upon  the  performer.     X)t  Shaw  had  an  opportunity  of 


Though  the  generality  of  mankind  regard 
this  formidable  race  with  horror,  yet  there 
have  been  some  nations,  and  there  are  some 
at  this  day,  that  consider  them  with  vcnera- 
tion  and  regard.  The  adoration  paid  by  the 
ancient  Egyptians  to  a  serpent  is  well  known : 
many  of  the  nations  at  present  along  the  west- 
ern coast  of  Africa  retain  the  same  unaccount^' 
able  veneration.  Upon  the  Gold  and  Slave 
coasts,  a  stranger,  upon  entering  the  cottages 
of  the  natives,  is  often  surprised  to  see  the 
roof  swarming  with  serpents,  that  cling  there 
without  molesting,  and  unmolested  by  the 
natives.  But  his  surprise  will  increase  upon 
goine^  farther  southward  to  the  kingdom  of 
Widah,  when  he  finds  that  a  serpent  is  the 
god  of  the  country.  This  animal,  which 
travellers  describe  as  a  huge  overgrown  crea- 
ture, has  its  habitation,  its  temple,  and  its 
priests.  These  impress  the  vulgar  with  an 
opinion  of  its  virtues ;  and  numbers  are  daily 
seen  to  offer  not  only  their  goods,  their  pro- 
visions, and  their  prayers,  at  the  shrine  of 

- 

seeing  a  number  of  serpents  keep  exact  time  with  the 
dervishes  in  their  circulating  dances,  running  over  their 
heads  and  arms,  turning  when  they  turned,  and  stopping 
when  they  stopped. 

The  rattle  snake  acknowledges  the  power  of  music  as 
much  as  any  of  his  family ;  of  which  the  following  in- 
stance is  a  decisive  proof.      When  Chateaubriand  was 
in  Canada,  a  snake  of  this  species  entered  their  encamp- 
ment ;  a  young  Canadian,  one  of  the  party  who  could 
play  on   the  flute,  to  divert  his  associates,  advanced 
agidnst  the  serpent  with  his  new  species  of  weaponi 
"  On  the  approach  of  his  enemy,  the  haughty  reptile 
curled  himself  into  a  spiral  line,  flattened   his  head, 
inflated  'his  cheeks,  contracted  his  lips,  displayed  his 
envenomed    fangs,  and  his  bloody  throat  ;  his  double 
tongue  glowed  like  two  flames  of  fire ;  his  eyes  were 
buniing  coals  ;  his  body,  swoln  with  rage,  rose  and  fell 
like  the  bellows  of  a  forge ;  his  dilated  skin  assumed  a 
dull  and  scaly  appearance,  and  his  tall,  which  sounded 
the  denunciation  of  death,  vibrated  with  so  great  rapidity, 
as  to  resemble  a  light  vapour.     The  Canadian  now  began 
to  play  upon  his  flute  :  the  serpent  started  with  surprise, 
and  drew  back  his  head.     In  proportion  as  he  was  strurii 
with  the  magic  eflect,  his  eyes  lost  their  flerceness,  the 
oscillations  of  his  tall  became  slower,  and  the  sound 
which  it  emitted'  became  weaker,  and  gradually  died 
away.     Less  perpendicular  upon  their  spiral  Hue,  the 
rings  of  the  fascinated  serpent  were  by  degrees  expanded, 
and  sunk  one  after  anoUier  upon  the  ground  in  concen- 
tric circles.     The  shades  of  azure  green,  white,  and 
gold,  recovered  their  brilliancy  on  his  quivering  skin, 
and  slightly  turning  his  head,  he  remained  motionless  in 
the  attitude  of  attention  and  pleasure.     At  this  moment 
the  Canadian  advanced  a  few  steps,  producing  with  bis 
flute  sweet  and  simple  notes.     The  reptile  inclining  his 
variegated  neck,  opened  a  passage  witli  his  head  through 
the  high  grass,  and  began  to  creep  after  the  musician, 
stopping  when  he  stopped,  and  beginning  to  follow  him 
again  as  soon  as  he  moved  froward."     In  this  manner 
he  was  led  out  of  the  camp,  attended  by  a  great  number 
of  spectators,  both  savages  and  Europeans,  who  could 
scarcely  believe  their  eyes,  when  they  beheld  this  won- 
derful eflTect  of  harmony.     The  assembly  unanimously 
decreed,  that  the  serpent  which  had  so  highly  entertained 
them,  sliould  be  permitted  to  escape.»-2Viaf«cni/  Hittorp 
qftkeJUble. 
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their  hideous  deity,  but  also  their  wives  and 
daughters. — These  the  priests  readily  accept 
of,  and  after  some  days  of  penance,  return 
them  to  their  suppliants,  much  benefited  by 
the  serpent's  supposed  embraces.  Such  a 
complicated  picture  of  ignorance  and  imposture 
gives  no  very  favourable  impressions  of  our 
fellow-creatures ;  but  we  may  say,  in  defence 
of  human  nature,  that  the  most  frightful  of 
reptiles  is  worshipped  by  the  most  uncultivated 
and  barbarous  of  mankind. 

From  this  general  picture  of  the  serpent 
tribe,  one  great  dbtinction  obviously  presents 
itself;  namely,  into  those  that  are  venomous, 
and  those  that  are  wholly  destitute  of  poison. 
To  the  first  belong  the  viper,  the  rattle-snake, 
the  cobra  di  capello,  and  all  their  affinities  ; 
to  the  other,  the  common  black  snake,  the 
liboya,  the  boiguacu,  the  amphisbaena,  and 
various  others,  that,  thoueh  destitute  of  venom, 
do  not  cease  to  be  formidable.  I  will,  there- 
fore, give  their  history  separately,  beginning 
with  the  venomous  class,  as  they  have  the 
strongest  claims  to  our  notice  and  attention. 


CHAP.  II. 

Of  VENOMOUS  8SBPENT8  IN  GENEBAl.. 

Thb  poison  of  serpents  has  been  for  ages 
one  of  the  greatest  objects  of  human  considera- 
tion. To  us,  who  seldom  feel  the  vengeful 
wound,  it  is  merely  a  subject  of  curiosity  ;  but 
to  those  placed  in  the  midst  of  the  serpent 
tribe;  who  are  every  day  exposed  to  some  new 
disaster,  it  becomes  a  matter  of  the  most  serious 
importance.  To  remedy  the  bite  of  a  serpent 
is  considered,  among  our  physicians,  as  one 
of  the  slightest  operations  in  medicine  :  but 
among  the  physicians  of  the  East,  the  antidotes 
for  this  calamity  make  up  the  bulk  of  their 
dispensaries.  In  our  colder  climates,  the 
venom  does  not  appear  with  that  instantaneous 
operation  which  it  exhibits  in  the  warmer 
regions ;  for  either  its  powers  are  less  exquisite, 
or  our  fluids  are  not  carried  round  in  such 
rapid  circulation. 

In  ail  countries,  however,  the  poison  of  the 
serpent  is  sufficiently  formidable  to  deserve 
notice,  and  to  excite  our  attention  to  its  nature 
and  effects.  It  will,  therefore,  in  the  first 
place,  be  proper  to  describe  its  seat  in  the  ani- 
mal, as  also  the  instrument  by  which  the 
wound  is  made,  and  the  poison  injected.  In 
all  this  venomous  class  of  reptiles,  whether 
the  viper,  the  rattle-snake,  or  the  cobra  di 
capello,  there  are  two  large  teeth  or  fangs 
that  issue  from  the«upper  jaw,  and  that  hang 
nut  beyond  the  lower.  The  rest  of  the  snake 
tribe  are  destitute  of  these ;  and  it  is   most 


probable  that  wherever  these  fangs  are  want- 
ing,  the  animal  is  harmless  ;  on  the  contrary, 
wherever  they  are  found  it  is  to  be  avoided  as 
the   most  pestilent  enemy.      These  are   the 
instruments  that  seem  to  place  the  true  dis- 
tinction  between  animals  of  the  serpent  kind  ; 
the  wounds  which  these  fangs  inflict  produce 
the  most  dangerous  symptoms  ;  the   wounds 
inflicted  by  the  teeth  only  are  attended  with 
nothing  more  than  the  ordinary  consequences 
attending  the  bite  of  any  other  animal.      Our 
first  great  attention,  therefore,  upon  seeing  a 
serpent,  should  be  directed  to  the  teeth.     If 
it  has  the  fang  teeth,  it  is  to  be  placed  among 
the  venomous  class  ;  if  it  wants  them,  it  may 
be  set  down  as  inofiensive.     I  am  not  igno- 
rant that  many  serpents  are  said  to  be  danger, 
ous  whose  jaws  are  unfurnished  with  fangs : 
but  it  is  most  probable  that  our  terrors  only 
have  furnished  these  animals  with  venom  ;  for 
of  all  the  tribe  whose  teeth  are  thus  formed, 
not  one  will  be  found  to  have  a  bag  for  con- 
taining poison,  nor  a  conduit  for  injecting  it 
into    the   wound.      The    Black   Snake,   the 
Liboya,  the    Blind   Worm,   and  a  hundred 
others  that  might  be  mentioned,  have  their 
teeth  of  an  equal  size,  fixed  into  the  jaws,  and 
with  no  other  apparatus  for  inflicting  a  danger- 
ous wound  than  a  dog  or  a  lizard :  but  it  ii 
otherwise  with  the  venomous  tribe  we  are  novf 
describing  ;  these  are  weii  furnished,  not  onlj 
with  an  elaboratory  where  the  poison  is  formed, 
but  a  canal  by  which  it  is  conducted  to  the 
jaw,  a   bag  under  the  tooth  for  keeping  it 
ready  for  every  occasion,  and  also  an  aperture 
in   the   tooth  itself  for  injecting  it  into  the 
wound.     To  be  more  particular :  the  glands 
that  serve  to  fabricate  this  venomous  fluid  are 
situated  on  each  side  of  the  head  behind  the 
eyes,  and  have  their  canals  leading  from  thence 
to  the  bottom  .of  the  fangs  in  the  upper  jaw, 
where  they  enter  into  a  kind  of  bladder,  from 
whence  the  fangs  on  each  side  are  seen  to  grow. 
The   venom   contained  in  this  bladder  is  a 
yellowish  thick  tasteless  liquor,  which  injected 
into  the  blood  is  death,  yet  which  may  be 
swallowed  without  any  danger. 

The  fangs  that  give  the  wound  come  next 
under  observation ;  they  are  large  in  propor- 
tion to  the  size  of  the  animal  that  bears  them ; 
crooked,  yet  sharp  enough  to  inflict  a  ready 
wound.  They  grow  one  on  each  side,  and 
sometimes  two,  from  two  movable  bones  in 
the  upper  jaw,  which  by  sliding  backward  or 
forward^  have  a  power  of  erecting  or  depress. 
ing  the  teeth  at  pleasure.  In  these  bones  are 
also  fixed  many  teeth,  but  no  way  venomous, 
and  only  serving  to  take  and  hold  the  animal's 
prey.  Besides  this  apt  disposition  of  the 
fangs,  they  are  hollow  within  and  have  an 
opening  towards  the  point,  like  the  slit  of  a 
pen,  through  which,  when  the  fang  is  pressed 
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down  upon  the  bladder  where  it  grows,  there 
is  seen  to  issue  a  part  of  the  venom  that  lay 
below.  To  describe  this  operation  at  once  : 
when  the  serpent  is  irritated  to  give  a  venom, 
ous  wound,  it  opens  its  formidable  jaws  to  the 
widest  extent ;  the  movable  bones  of  the  up- 
per  jaw  slide  forward ;  the  fangs  that  lay  before 
inclining  are  thus  erected ;  they  are  struck  with 
force  into  the  flesh  of  the  obnoxious  person ;  by 
meeting  resistance  at  the  points,  they  press  upon 
the  bladders  of  venom  from  whence  they  grow ; 
the  venom  issues  up  through  the  hollow  of  the 
tooth,  and  is  pressed  out  through  its  slit  into 
the  wound,  which  by  this  time  the  tooth  has 
made  in  the  skin.  Thus  from  a  slight  punc 
ture,  and  the  infusion  of  a  drop  of  venom 
scarcely  larger  than  the  head  of  a  pin,  the 
part  is  quickly  inflamed,  and,  without  a  pro- 
per antidote,  the  whole  frame  contaminated 

The  appearance  which  this  venom  produces 
is     different,  according   to  the  serpent  that 
wounds,  or  the  season,  or  the  strength  of  the 
animal   that   strikes  the  blow.       If  a  viper 
inflicts  the  wound,  and  the  remedy  be  ne- 
glected, the  symptoms  are  not  without  danger. 
It  first  causes  an  acute  pain  in  the  place  af- 
fected,  attended    with    a  swelling,  first  red, 
and  afterwards  livid.   This  by  degrees  spreads 
to   the   neighbouring   parts;  great  faintness, 
and   a  quick,   though   low  and  interrupted, 
pulse  ensues  ;  to  this  succeed  great  sickness  at 
the  stomach,  bilious  and  convulsive  vomitings, 
cold  sweats,  pains  about  the  navel,  and  death 
itself.     But   the  violence  of  these  symptoms 
depends  much  on  the  season  of  the  year,  the 
difference  of  the  climate,  the  size  or  rage  of 
the  animal,  and  the  depth  and  situation  of  the 
wound.       These    symptoms   are  much  more 
violent,  and  succeed  each  other  more  rapidly, 
after  the  bite  of  a  rattle-snake  ;  but  when  the 
person  is  bit  by  the  cobra  di  capello,  he  dies 
in  an  hour,  his  whole  frame  being  dissolved 
into  a  putrid  mass  of  corruption. 

Nothing  surely  can  more  justly  excite  our 
nvonder,  than  that  so  small  a  quantity  of  venom 
should  produce  such  powerful  and  deadly 
effects.  If  the  venom  itself  be  examined 
through  a  microscope,  it  will  be  found  to  shoot 
into  Tittle  crystals,  that,  to  an  imagination 
already  impressed  with  its  potency,  look  like 
so  many  darts  fit  for  entering  the  blood-vessels, 
and  wounding  their  tender  coats.  But  all 
these  darts  are  wholly  of  our  own  making :  the 
softest,  mildest  fluid  whatever,  possessed  of  any 
consistency,  will  form  crystals  under  the  eye  of 
tlie  microscope,  and  put  on  an  appearance  ex- 
actly like  the  venom  of  the  viper.  In  fact,  this 
yenom  has  no  acrid  taste  whatever ;  and  to  all 
experiments  that  our  senses  can  make  upon 
it,  appears  a  slimy  insipid  fluid.  Charas, 
virho  often  tasted  it,  assures  us  of  the  fact;  and 
etsserts, that  it  maybe  taken  inwardly  without 
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any  sensible  effects,  or  any  prejudice  to  the 
constitution.  But  the  famous  experiments  that 
were  tried  by  Rhedi  and  others  in  the  pre- 
sence of  the  Great  Duke  of  Tuscany  and  his 
court,  put  this  beyond  any  doubt  whatsoever. 
By  these  it  appeared,  that  the  serpent  having 
once  bitten  exhausted  for  that  time  the  greatest 
part  of  its  poison ;  and  though  the  wound  caused 
by  its  biting  a  second  time  was  attended  with  * 
some  malignant  symptoms,  yet  they  were 
much  milder  than  before.  It  appeared  that 
the  serpent  biting  upon  a  sponge,  or  a  piece  ot 
soft  bread,  and  then  biting  a  dog  immediately 
after,  did  not  inflict  a  wound  more  dangerous 
than  the  prick  of  a  needle.  It  appeared  that 
the  venom  being  collected,  and  a  needle  dip- 
ped therein,  this  produced  almost  as  painful 
effects  as  the  tooth  of  the  animal  itself.  But 
what  caused  the  greatest  surprise  in  the  court 
was,  the  seeming  rashness  of  one  Tozzi,  a  vi- 
per-catcher; who  while  the  philosophers  were 
giving  elaborate  lectures  on  the  danger  f  the 
poison  when  taken  internally,  boldi  ^esired 
a  large  quantity  of  it  might  be  pu  gather ; 
and  then,  with  the  utmost  confi^^e*  f,  drank  it 
off"  before  them  all.  The  coui ,  fVas  struck 
with  astonishment,  and  expec*  hat  the  man 
would  instantly  fall  dead ;  but  ....ey  soon  per- 
ceived their  mistake,  and  found  that  taken  in 
this  manner,  the  poison  was  as  harmless  as 
water ;  so  true  is  that  famous  passage  of  Lu- 
can, 

Noxia  lerpeutam  est  adadxto  sanguine  pestis : 
Monu  vims  habent,  et  fittum  in  dente  minantur : 
Pocnla  moite  carent. 

What  then  shall  we  sav  to  the  speedy  ef- 
fect of  ao  seemingly  harmless  a  liquid  taken 
into  the  circulation  ?  Let  us  first  observe,  that 
milk  is  one  of  the  most  mild  and  nourishing  of 
all  fluids,  and  seemingly  the  most  friendly  to 
the  human  constitution  ;  yet  if  milk  be  injec- 
ted  into  a  vein,  it  will  quickly  become  fatal, 
and  kill  with  more  certain  destruction  than 
even  the  venom  of  the  viper.  From  hence 
then  we  may  infer,  that  the  introducing  not 
only  the  serpentine  venom,  but  also  a  quantity 
of  any  other 'mixture,  into  the  circulation,  will 
be  fatal ;  and  that,  consequently,  serpents  kill 
as  well  by  their  power  of  injecting  the  wound 
as  by  the  potency  of  their  poison.  Some  in- 
deed may  inject  a  more  acrimonious  mixture, 
and  this  may  produce  more  speedy  effects  ;  but 
any  mixture  thus  injected  would  be  danger- 
ous, and  many  would  be  fatal. 

Ray  gives  us  an  instance  of  the  potency  of 
the  serpent-poison ;  which,  though  it  has  all 
the  air  of  a  fable,  I  cannot  help  transcribing. 
"  A  gentleman  who  went  over  to  the  East 
Indies^  while  he  was  one  day  sitting  among 
some  friends,  was  accosted  by  an  Indian  jug- 
gler, who  offered  to  show  him  some  experi- 
ments respecting  the  venom  of  serpents;  an  ex- 
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hibition  usual  enough  in  that  country.  Hay- 
ing first,  therefore,  produced  a  large  serpent, 
he  assured  the  company  that  it  was  harmless ; 
and  to  convince  them  of  what  he  said,  he  tied 
ap  his  arm,  as  is  usual  with  those  who  are 
going  to  be  bled,  and  whipped  the  serpent  till 
it  was  proroked  to  bite  him.  Haying  drawn  in 
this  manner  about  half  a  spoonful  of  blood  from 
his  arm,  he  put  the  congealed  clot  upon  his 
thigh.  He  then  took  out  a  much  smaller  ser- 
pent,  which  was  no  other  than  the  cobra  dica- 
pello ;  and  haying  tied  up  his  neck,  he  procured 
about  half  a  drop  of  its  yenom,  which  he  sprink- 
led  on  the  clot  of  blood  on  his  thigh,  which' 
instantly  began  to  ferment  and  bubble,  and 
soon  changed  colour  from  a  red  into  a  yellow." 

This  he  pretended  was  caused  by  the  ex- 
treme malignity  of  that  animal's  venom  :  how- 
ever,  I  have  no  doubt  that  the  whole  is  either 
a  fable,  or  a  trick  of  the  Indian  ;  who,  while 
be  seemed  to  mix  the  serpent's  venom,  actually 
infused  some  stronger  ingredient,  some  mineral 
acid,  into  the  mass  of  blood,  which  was  capa- 
ble of  working  such  a  change.  It  cannot  be 
supposed  that  any  animal  poison  could  act  so 
powerfully  upon  the  blood  already  drawn  and 
coagulated ;  for  a  poison  that  could  operate 
thus  instantaneously  upon  cold  blood,  could  not 
fail  of  soon  destroying  the  animal  itself. 

Be  this  as  it  will,  the  effects  of  serpent-poi- 
son are  but  too  well  known,  though  the  man. 
ner  of  operation  be  not  so  clear.  As  none  of 
this  malignant  tribe  grow  to  a  great  size,  the 
lone^est  of  them  not  exceeding  nine  feet,  they 
seldom  seek  the  combat  with  larger  animals, 
or  offend  others  till  they  are  first  offended.  Did 
they  exert  their  malignity  in  proportion  to  their 
power,  they  could  easily  drive  the  ranks  of 
Nature  before  them;  but  they  seem  uncon. 
scious  of  their  own  superiority,  and  rather  fly 
than  offer  to  meet  the  meanest  opposer.  Their 
food  chiefly  consists  of  small  prey,  such  as 
birds,  moles,  toads,  and  lissards;  so  that  they 
never  attack  the  more  formidable  animals,  that 
would  seldom  die  unrevenged.  They  lurk 
therefore  in  the  clefts  of  rocks,  or  among  stony 
places ;  they  twine  round  the  branches  of  trees, 
or  sun  themselves  in  the  long  grass  at  the  bot- 
tom. There  they  only  seek  repose  and  safety. 
If  some  unwary  traveller  invades  their  retreats, 
their  first  effort  is  to  fly ;  but. when  either  pur- 
sued or  accidentally  trod  upon,  they  then  make 
a  fierce  and  fatal  resistance.  For  this  purpose 
they  raise  themselves  according  to  their  strength 
upon  their  tail,  erect  the  head,  seize  the  limb 
that  presses  them,  the  wound  is  given,  and  the 
head  withdrawn  in  a  moment  It  is  not  there- 
fore without  reason,  that  the  Asiatics,  who  live 
in  regions  where  serpents  greatly  abound,  wear 
boots  and  long  clothes,  which  very  well  pro- 
tect their  lower  parts  from  the  accidental  re- 
sentment of  their  reptile  annoyers. 


In  the  eastern  and  western  Indies,  the 
numbers  of  noxious  serpents  are  various ; 
in  this  country  we  are  acquainted  only  with 
one.'  The  viper  is  the  only  animal  in  Great 
Britain  from  whose  bite  we  have  any  thing 
to  fear.  In  the  tropical  climates,  the  rattle- 
snake, the  whip-snake, and  the  cobra  di  capello, 
are  the  most  formidable,  though  by  no  means 
the  most  common.  From  the  general  notori- 
ety of  those  particular  serpents,  and  the  uni- 
versal terror  which  they  occasion,  it  would 
seem  that  few  others  are  possessed  of  such 
powerful  malignity. 

Vipers  are  found  in  many  parts  of  this  island ; 
but  the  dry,  stony,  and  particularly  the  chalky 
countries,  abound  with  them.'    This  animal 

>  It  is  a  curious  fact,  that  docs  the  introduction  of 
sheep  farming  into  the  Highlands  of  Scotland,  tho  num- 
ber of  vipers  has  greatly  diminished  there.  This  is  owing 
to  the  floclcs  of  sheep  trsmpling  them  to  death  sa  Uiey  go 
along.  Formerly  the  Tiper  uwd  to  be  veiy  destmctire 
to  cattle,  bj  biting  them  in  the  udder  as  they  lay  down: 
from  this  the  sheep  are  protected  by  tlieir  wool. 

'  Comwifin  Viper  or  ^tfdb-.—The  Cwmmam,  Viper  is 


happily  the  sole  British  representaiire  of  any  of  the 
poisonous  groups  of  Serpents,  and  indeed  the  only  poison- 
ous reptile  indigenous  to  this  countiy.  It  is  lu-  more 
numerous  in  Scotland  than  the  Common  Snalce,  and  is 
found  in  abundance  in  all  paits  of  En^and  and  Waloa, 
frequenting  heatlis,  dry  woods,  and  banlcs.  In  Ireland 
it  lias  noTor  been  seen ;  and  it  may,  almost  with  cer« 
tainty,  be  stated  that  it  does  not  exist  there.  On  the 
continent  of  Europe  it  is  extensiToiy  distributed,  being 
found  from  the  northern  parts  of  Russia  to  the  soutii  i 
Italy  and  Spain.  It  is  OTerywhere  desenredly  fcared  on 
account  of  its  renom,  which,  although  less  virulent  than 
that  of  many  other  species,  is  yet  sufficiently  ao  to  pro- 
duce severe  symptoms,  and  sometimes,  in  Uie  warmer 
climates,  even  fatal  resulu.  In  this  countiy  I  liavu 
never  seen  a  case  which  terminated  in  death,  nor  liave 
I  been  able  to  trace  to  an  authentie  nuroe  any  of  the 
numerops  reports  of  such  a  termination,  widch  have  at 
various  times  been  confidently  promulgated.  At  the 
same  time  the  symptoms  are  frequenUy  so  tliraateoiDg, 
that  I  cannot  but  conclude  that  in  veiy  hot  weather,  and 
when  not  only  the  reptile  is  in  iuU  aeUvi^  and  power, 
but  the  constitution  of  the  victim  in  a  state  of  great 
irritability  and  diminished  power,  a  bite  from  the  Com- 
mon Viper  would  very  probably  prove  fataL  Tlie  reme- 
dies usually  employed  are  the  external  applicatioai  of 
oil,  and  the  intemil  administration  of  ammonia. 

The  poisonous  fluid  is  perfectly  innocuous  wlien  svral* 
lowed.  Dr  Mead,  and  others,  have  made  this  ezperi* 
ment,  and  never  experienced  the  slightest  ill  effects  finom 
it.  It  is,  however,  clear  that  there  would  be  danger  in 
swallowing  it,  were  any  part  of  the  mouth,  the  throat,  er 
the  Cftiophagus,  in  a  state  of  ulceration,  or  having  an 
abraded  surface. 

It  will  not  perliaps  be  wholly  uninteresting  to  des- 
cribe briefly  the  ywj  beautiful  appaiatus  by  wliicb  the 
poison  wounds  are  inflicted,  which  render  these,  and  ao 
many  other  seipents,  so  formldabls.     On  each  aide  of 
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seldom  grows  to  a  greater  length  than  two 
feet ;  though  sometimes  they  are  found  ahove 
three.  The  ground  colour  of  their  bodies  is  a 
dirty  yellow  ;  that  of  the  female  is  deeper. 
The  back  is  marked  the  whole  length  with  a 
series  of  rhomboid  black  spots,  touching  each 
other  at  the  points ;  the  sides  with  triangular 
ones  ;  the  belly  entirely  black.  It  is  chiefly 
distinguished  from  the  common  black  snake  by 
the  colour,  which  in  the  latter  is  more  bcauti- 

the  upper  jaw,  insteid  of  the  outer  row  of  teeth  which 
are  found,  in  non venomous  terpents,  there  exist  two  or 
three,  or  more,  long,  curved,  and  tubular  teeth,  the  first 
of  which  is  larger  than  the  others,  and  is  attached  to  a 
small  movable  bone,  articulated  to  the  maxillary  bone, 
and  moved  by  a  muscular  apparatus,  by  which  the  ani- 
mal has  the  power  of  erecting  it.  In  a  state  of  rest  the 
fang  reclines  backwards  along  the  margin  of  the  Jaw,  and 
is  covered  by  a  fold  of  skin  ;  but  when  about  to  be  called 
into  use,  it  is  erected  by  means  of  a  small  muscle,  and 
brouflht  to  stand  perpendicular  to  the  bone.  The  tooth 
itselfis  as  It  were  perforated  by  a  tube,  the  mode  of  for- 
mation of  which  was  not  understood  until  it  was  demon- 
fitnted  by  Mr  Smith  in  the  Philosophical  Transactions 
for  1818.  This  tube,  although  completely  enclosed,  ex- 
cepting at  Its  basal  and  apical  orifices,  must  be  considered 
as  formed  merely  by  the  closing  round  of  a  groove  in  the 
external  part  of  the  tooth  itself,  and  henoe  not  in  any 
way  connected  with  the  inner  cavity  of  the  tooth,  in 
which  exists  the  pulp  upon  which  the  substance  of  the 
tooth  is  formed.  The  base  of  the  tooth,  and  conse- 
quently the  basal  orifice  of  the  tube  just  described,  is 
embedded  in  a  sao,  into  which  the  poison  is  poured  from 
the  dttcti  of  the  glandular  structure  by  which  it  is 
secreted,  and  which  is  believed  to  represent  the  parotid 
gland  of  the  higher  vertebrata.  The  poisooous  fluid  itself 
is  indorous,  tasteless,  and  of  a  yellow  colour.  It  is 
secreted  In  greater  quantity,  and  its  qualities  are  more 
virulent  in  a  high  temperature  than  in  cold.  Its  secre- 
tion may  be  greatly  increased  by  local  irritation ;  ag  is 
evidenced  by  the  following  fact.  Some  years  since  I 
was  dissecting  very  carefally  and  minutely  the  poison 
apparatus  of  a  large  rattlesnake,  which  had  been  dead 
for  some  hours  ;  the  head  had  been  taken  off  immediately 
after  death ;  yet  as  I  continued  my  dissection  the  yellow 
poison  oootinued  to  be  secreted  so  fast  as  to  require  to  be 
occasionally  dried  off  wi|||i  a  bit  of  rag  or  sponge;  I 
believe  that  there  could  not  have  been  less  altogether 
than  six  or  eight  drops  alfthe  least. 

When  the  animal  inflicts  the  wound,  the  pressure  on 
the  tooth  forces  a  small  drop  of  the  poison  through  the 
tube ;  it  passes  through  the  external  orifice,  which  is 
situated  on  the  concave  side  of  the  curved  tooth,  and  Is 
in  the  form  of  a  slit  The  manner  in  which  the  blow  is 
inflicted  is  as  follows.  The  animal  generally  throws 
iteelf  in  the  first  place  Into  a  ooll  more  or  less  close,  and 
the  anterior  part  of  the  body  is  raised.  The  neck  is  bent 
somewhat  abruptly  backwards,  and  the  bead  fixed  almost 
horizontally.  In  an  instant  the  head  is,  as  it  were, 
launched  by  a  sudden  eflort  towards  the  object  of  its 
anger,  and  ttie  erected  tooth  struck  into  it,  and  witlidrawn 
with  the  vehicity  of  thought.  It  is  found  by  experl. 
ment  that  the  effect  of  subsequent  wounds  is  greatly  di- 
minished either  by  the  diminution  of  the  quantity  of 
venom,  or  by  some  deterioration  of  its  strength  ;  so  that 
If  a  venomous  serpent  be  made  repeatedly  to  inflict 
wounds,  without  allowing  sufflclently  long  intervals  for 
it  to  recover  its  powers,  each  successive  bite  Incomes 
less  and  less  eflective.  A  gentleman  of  my  acquaint- 
ance had  some  years  since  received  a  living  rattlesnake 
from  America.  Intending  to  try  the  eflects  of  its  bite 
upon  some  nts,  he  Introduced  one  of  these  animab  Into 


fully  mottled,  as  well  as  by  the  head,  which  is 
thicker  than  the  body ;  but  particularly  by  the 
tail,  which  in  the  viper,  though  it  ends  in  a 
point,  does  not  run  tapering  to  so  great  a  length 
as  in  the  other.  When,  therefore,  other  dia* 
tinctions  fail,  the  difference  of  the  tail  can  be 
discerned  at  a  single  glance. 

The  viper  differs  from  most  other  serpents 
in  being  much  slower,  as  also  in  excluding  its 
young  completely  formed,  and  bringing  them 

the  cage  with  the  serpent  ;  it  immediately  struck  the 
rat,  which  died  in  two  minutes.  Another  rat  was  then 
placed  in  the  cage  ;  it  ran  to  the  part  of  the  cage  furthest 
from  the  serpent,  uttering  cries  of  distress.  The  snake 
did  not  immediately  attack  it ;  but  ailer  about  half  an  hour, 
and  on  being  irritated,  it  struck  the  rat,  which  did  not 
exhibit  any  symptoms  of  being  poisoned  for  several  min» 
utes,  and  died  at  twenty  minutes  after  the  bite.  A  third, 
and  remarkably  large  rat,  was  then  introduced  into  the 
cage.  It  exhibited  no  signs  of  terror  at  its  dimgerou^ 
companion,  which,  on  its  part,  appeared  to  take  no  notice 
of  the  rat  After  watching  for  the  rest  of  the  evening, 
my  friend  retired,  leaving  the  serpent  and  the  rat  toge- 
ther ;  and  on  rising  early  the  next  morning  to  ascertain 
the  fate  of  his  two  heterogeneous  prisoners,  he  found  the 
snake  dead,  and  the  muscular  part  of  its  t»ack  eaten  by 
the  rat.  I  do  not  remember  at  what  time  of  the  year 
this  circumstanoe  took  place,  but  I  believe  it  was  not  du- 
ring very  hot  weather. 

Although  (here  is  no  reason  to  believe  that  the  viper 
employs  this  powerful  means  of  destruction  for  the  pur- 
pose of  disabling  its  prey  before  it  is  finally  seised ;  but, 
on  the  contrary,  all  the  observations  which  have  been 
made  upon  its  n>ode  of  feeding,  tend  to  show  that,  like 
the  snake,  it  seises  its  prey  at  once,  and  immediately 
begins  to  swallow  it;  yet  it  is  not  at  all  improbable,  con- 
sidering how  instantaneously  the  poison  bi^ins  to  affect 
small  animals,  that  even  in  the  act  o(  seising  a  mouse  or 
bird,  or  any  other  victim,  it  may  instil  a  suflicient  quan* 
tity  of  venom  into  its  sjrstem  to  paralyse  and  presently 
destroy  it.  Still  the  action  by  which  It  takes  iu 
prey  is  very  dlflerent  from  that  which  it  employs  in 
its  defensive  attack,  and  resembles  that  employed  by  the 
innocuous  tribes.  Its  favourite  food  consists  or  the 
smaller  mammalia,  field-mice,  shrews,  and  similar 
little  animals,  of  frogs  also,  though  less  commonly,  and 
occasionally  of  birds.  It  does  not  always  confine  its  vo- 
racity within  the  limits  of  its  powers  of  deglutiilon  ;  for 
I  have  in  my  possession  a  specimen  of  a  small  viper 
whirh  was  taken  on  Poole  Heath  in  Dorsetshire,  in  a 
dying  state,  in  the  act  of  attempting  to  swallow  a  mouse 
which  was  too  large  for  it,  the  skin  of  the  neck  being  so 
distended  as  to  have  burst  in  several  places. 

The  viper,  like  the  other  reptilla,  seeks  a  secret  and 
secure  place  in  which  to  hibeniate  during  the  cold  months 
of  the  year.  Here  several  are  found  entwined  together, 
and  in  a  very  torpid  condition  ;  and  If  at  this  period  a 
viper  be  msde  to  wound  an  animal  with  Its  poison-fang, 
no  injury  is  likely  to  result  from  it ;  the  poison  either 
does  not  exist  at  all,  or  It  is  Inert. 

It  frequents  dry  sandy  heaths  and  waste  places,  not  re* 
quiring,  like  the  snake,  the  neighbourhood  of  water,  nor 
swimming  so  readily  as  that  species.  In  many  parts  of 
the  country  It  is  even  more  common  than  the  snake. 

The  name  Adder,  by  which  it  is  known  in  many  parts 
of  England  and  Scotland,  is  anciently  written  nedre,  and 
afterwards  §ddr9,  the  initial  n  being  dropped.  It  Is  from 
the  Anglo  Saxon  iMstfiv,— neither,  lower,*-from  its 
creeping  position,  and  the  name  was  applied  to  all  the 
Serpent  tribe.  The  word  Viper,  Latin  Fipera,  h  de- 
rived from  IU  viviparoos  habit.->J3f/ZV  Briiuk  Rep^ 
tUm. 
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forth  alive.  The  kindness  of  Providence 
seems  exerted,  not  only  in  diminishing  the 
speed,  but  also  the  fertility,  of  this  dangerous 
creature.  They  copulate  in  May,  and  are 
supposed  to  be  about  three  months  before  they 
bring  forth,  and  have  seldom  above  eleven  eggs , 
at  a  time.  These  are  of  the  size  of  a  black- 
bird's egg,  and  chained  together  in  the  womb 
like  a  string  of  beads.  Each  egg  contains  from 
one  to  four  young  ones  ;  so  that  the  whole  of  a 
brood  may  amount  to  about  twenty  or  thirty. 
They  continue  in  the  womb  till  they  come  to 
such  perfection  as  to  be  able  to  burst  from  their 
shell ;  and  they  are  said  by  their  own  efforts 
to  creep  from  their  confinement  into  the  open 
air,  where  they  continue  for  several  days  with, 
out  taking  any  food  whatsoever.  **  We  have 
been  assured,"  says  Mr  Pennant,  *'  by  intelli- 
gent people,  of  the  truth  of  a  fact,  that  the 
young  of  the  viper,  when  terrified,  will  run 
down  the  throat  of  the  parent  and  seek  shelter 
in  its  belly,  in  the  same  manner  as  the  young  of 
the  opossum  retire  into  the  ventral  pouch  of  the 
old  ones.  From  this,"  continues  he,  '*  some  have 
imagined,  that  the  viper  is  so  unnatural  as  to 
devour  its  own  young ;  but  this  deserves  no 
credit,  as  these  animals  live  upon  frogs,  toads, 
lizards,  and  young  birds,  which  Hhey  often 
swallow  whole,  though  the  morsel  is  often 
three  times  as  thick  as  their  own  body." 

The  viper  is  capable  of  supporting  very  long 
abstinence,  it  being  known  that  some  have 
been  kept  in  a  box  six  months  without  food  ; 
yet  during  the  whole  time  they  did  not  abate 
uf  their  vivacity.  They  feed  only  a  small  part 
of  the  year,  but  never  during  their  confine- 
ment; for  if  mice,  their  favourite  diet,  should 
at  that  time  be  thrown  into  their  box,  though 
they  will  kill,  yet  they  will  never  eat  them. 
When  at  liberty,  they  remain  torpid  through, 
out  the  winter ;  yet,  when  confined,  have  never 
been  observed  to  take  their  annual  repose. 
Their  poison,  however, decreases  in  proportion 
to  the  length  of  their  confinement ;  and  it  is 
thought  that  the  virtues  of  the  animal's  flesh, 
are,  by  the  same  restraints,  considerably  les- 
sened. 

They  are  usually  taken  with  wooden  tongs, 
by  the  end  of  the  tail,  which  may  be  done 
without  danger;  for,  while  held  in  that  posi- 
tion, they  are  unable  to  wind  themselves  up 
to  hurt  their  enemy :  yet,  notwithstanding  this 
precaution,  the  viper-catchers  are  frequently 
bit  by  them  ;  but,  by  the  application  of  salad 
oil,  the  bite  is  effectually  cured. 

One  William  Oliver,  a  viper. catcher  at 
Bath,  was  the  first  who  discovered  this  admir- 
able  remedy.  On  the  first  of  June,  1735,  in 
the  presence  of  a  great  number  of  persons,  he 
suffered  himself  to  be  bit  by  an  old  black  vi- 
per, (brought  by  one  of  the  company,)  upon 
the  wrist  and  joint  of  the  thumb  of  the  right 


hand,  so  that  drops  of  blood  came  out  of  the 
wounds:  he  immediately  felt  a  violent  pain, 
both  at  the  top  of  his  thumb  and  up  his  arm, 
even  before  the  viper  was  loosened  from  his 
hand;  soon  after  he  felt  a  pain,  resembling 
that  of  burning,  trickle  up  his  arm ;  in  a  few 
minutes  his  eyes  began  to  look  red  and  fiery, 
and  to  water  much  ;  in  less  than  an  hour  he 
perceived  the  venom  seize  his  heart,  with  a 
pricking  pain,  which  was  attended  with  faint- 
ness,  shortness  of  breath,  and  cold  sweats;  in 
a  few  minutes  after  this,  his  belly  began  to 
swell,  with  great  gripings,  and  pains  in  his 
back,  which  were  attended  with  vomitings  and 
purgings :  during  the  violence  of  these  symp- 
toms, his  sight  was  gone  for  several  minutes, 
but  he  could  hear  all  the  while.     He  said,  that 
in  his  former  experiments  he  had  never  deferred 
making  use  of  his  remedy  longer  than  be  per. 
ceived  the  effects  of  the  venom  reaching  his 
heart ;  but  this  time,  being  willing  to  satisfy 
the  company  thoroughly,  and  trusting  to  the 
speedy  effects  of  his  remedy,  which  was  noth. 
ing  more  than  olivcoil,  he  forbore  to  apply  any 
thing  till  he  found  himself  exceeding  ill  and 
quite  giddy.     About  an  hour  and  a  quarter 
after  the  first  of  his  being  bit,  a  chafing  dish 
of  glowing  charcoal  was  brought  in,  and  his 
naked  arm  was  held  over  it,  as  near  as  he  could 
bear,  while  his  wife  rubbed  in  the  oil  with  her 
hand,  turning  his  arm  continually  round,  as  if 
she  would  have  roasted  it  over  the  coals:  he 
said  the  poison  soon  abated,  but  the  swelling 
did  not  diminish  much.    Most  violent  purgings 
and  vomitings  soon  ensued  ;  and  his  pulse  be- 
came so  low,  and  so  often  interrupted,  that  it 
was  thought  proper  to  order  him  a  repetition 
of  cordial  potions  :  he  said  he  was  not  sensible 
of  any  great  relief  from  these ;  but  that  a  glass 
or  two  of  olive-oil  drank  down,  seemed  to  give 
him  ease.     Continuing  in  this  dangerous  con. 
dition,  he  was  put  to  bed,  where  his  arm  was 
again  bathed  over  a  pan  of  charcoal ,  and  rub- 
bed with  salad  oil.  heated  in  a  ladle  over  th« 
charcoal,  by  Dr  Mortimer's  direction,  who  \¥as 
the  physician  that  drew  up  the  account     Prom 
this  last  operation  he  declared  that  he  found 
immediate  ease,  as  though  by  some  charm  :  he 
soon  after  fell  into  a  profound  sleep,  and,  after 
about  nine  hours'  sound  rest,  awaked  about  six 
the  next  morning,  and  found  himself  very  ivell ; 
but  in  the  afternoon,  on  drinking  some  rum 
and  strong  beer,  so  as  to  be  almost  intoxicated, 
the  swelling  returned,  with  much  pain  and  cold 
sweats,  which  abated  soon,  on  bathing  the  arm, 
as  before,  and  wrapping  it  up  in  brown  paper 
soaked  in  the  oiL* 

^  The  treatment  for  the  bite  of  the  viper  has  been  Tery 
well  indicated  by  Celsus  in  his  treatise  of  medicine,  «ih1 
it  merits  some  attention,  especially  as  naturalists  are  Ore- 
quently  exposed  to  accidents  from  this  reptile.  Tbe  first 
precautloD  to  be  observed  in  a  case  of  this  Und,  is,  wbea 
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Sach  are  the  effects  of  the  viper's  bite ;  yet 
its  flesh  has  long  been  celebrated  as  a  noble 
medicine.  A  broth,  made  by  boiling  one 
viper  in  a  quart  of  water  till  it  comes  to  a 
pint,  is  the  usual  method  in  which  it  is  given 
at  present ;  and  it  is  said  to  be  a  very  power- 
ful restorative  in  battered  constitutions  ;  the 
salt  of  vipers  is  also  thought  to  exceed  any 
other  animal  salt  whatever,  in  giving  vigour 
to  the  languid  circulation,  and  prompting  to 
venery. 

The  Rattle-snake  is  bred  in  America,  and 
in  no  part  of  the  old  world.  Some  are  as 
thick  as  a  man's  leg,  and  six  feet  in  length  ; 
but  the  most  usual  size  is  from  four  to  five 
feet  long.  In  most  particulars  it  resembles 
the  viper;  like  that  animal  having  a  large 
head  and  a  small  neck,  being  of  a  dusky 
colour,  and  furnished  with  fangs  that  inflict 
the  most  terrible  wounds.  It  diners,  however, 
in  having  a  large  scale,  which  hangs  like  a 
pent-house  over  each  eye.  The  eye  also  is 
furnished  with  a  nictitating  membrane,  that 
preserves  it  from  dust ;  and  its  scales  are  of  a 
considerable  degree  of  hardness.  They  are 
of  an  orange,  tawny,  and  blackish  colour  on 
the  back  ;  and  of  an  ash-colour  on  the  belly, 
inclining  to  lead.  The  male  may  be  readily 
distinguished  from  the  female,  by  a  black 
velvet  spot  on  the  head,  and  by  the  head  being 
smaller  and  longer.  But  that  which,  besides 
their  superior  malignity,  distinguishes  them 

^ I 

the  disposition  of  the  parts  will  permit,  to  fix  a  ligature 
above  the  wounded  place,  and  not  to  tighten  it  too  much, 
for  fear  of  giving  rise  to  mortification.  Immediately 
after,  a  cupping-glass  is  applied  on  the  wound,  the  parts 
adjacent  being  first  scarified,  and  this  mode,  highly 
praised  by  Celsus,  has  very  recently  been  attended  with 
happy  results  in  the  hands  of  Messrs  Mangili,  Barry,  and 
Bouillaud.  This  method,  from  analogy,  afibrds  an  addi- 
tional recommendation  to  employ  the  plan  of  anotioo, 
which  has  received  the  further  confirmation  uf  profes- 
sional  experiments  tried  by  a  number  of  physiologists  and 
physicians.  When  the  cupping-glass  has  performed  its 
ofilce,  the  lips  of  the  wound,  already  scarified,  should  be 
cauterised  deeply  and  extensively.  This  should  be  done 
with  a  red-hot  iron,  chlorine  of  antimony,  or  concreted 
potassium.  A  variety  of  diflerent  sub&tances,  talcen  iu- 
temally,  has  been  lauded  from  time  to  time  as  efiScacious 
against  the  bite  of  the  viper.  Sudorifics  have  been  espe- 
cially recommended,  and  among  them  the  flesh  of  the 
lisard,  of  the  coluber,  and  the  viper  itself,  have  been 
preferred,  in  consequence  of  the  great  quantity  of  am- 
monia which  it  has  been  ascertained  to  contain.  An 
alexipbarmic  virtue  of  the  same  kind  has  been  also  attri- 
buted to  theriaca  and  other  analogous  electuaries. 

The  Chertaa  (Swedish  viper,  Shaw)  is  common  in  the 
environs  of  Upsal,  in  Sweden:  also  in  Smaland,  Scania, 
and  Pomerania,  where  it  retires  into  thickets,  under 
hedges,  and  to  the  foot  of  tufted  trees.  It  is  sometimes 
seen  in  Prussia,  Poland,  Denmark,  and  in  tfie  Pyrenees. 
In  Sweden  it  Is  known  under  the  name  of  meping,  which 
seems  evidently  a  corruption  of  aspie,  and  it  has  been 
sometimes  called  the  red  %iper.  It  is  erroneously  loca- 
ted by  Linnaeus,  Wolf,  and  Laurenti,  in  the  genus  colu- 
ber. Its  resemblance  to  the  common  viper  is  very  strik- 
ing.    The  cberssa  of  Sweden  Is  a  small  reptile,  about 


from  all  other  animals,  is  their  rattle,  an  in- 
strument lodged  in  their  tail,  by  which  tbey 
make  such  a  loud  rattling  noise,  when  they 
move,  that  their  approach  may  readily  be  per- 
ceived,  and  the  danger  avoided.  This  rattle, 
which  is  placed  in  the  tail,  somewhat  resem- 
bles, when  taken  out  of  the  body,  the  curb- 
chain  of  a  bridle :  it  is  composed  of  several 
thin,  hard,  hollow  bones,  linked  to  each  other, 
and  rattling  upon  the  slightest  motion.  It  is 
supposed  by  some  that  the  snake  acquires  an 
additional  bone  every  year ;  and  that,  from 
hence,  its  age  may  be  precisely  known :  how- 
ever this  may  be,  certain  it  is,  that  the  young 
snakes,  of  a  year  or  two  old,  have  no  rattles 
at  all :  while  many  old  ones  have  been  killed, 
that  had  from  eleven  to  thirteen  joints  each. 
They  shake  and  make  a  noise  with  these  rattles 
with  prodigious  quickness,  when  they  are 
disturbed :  however,  the  peccary  and  the 
vulture  are  no  way  terrified  at  the  soimd,  but 
hasten,  at  the  signal,  to  seize  the  snake,  as 
their  most  favourite  prey. 

It  is  verv  different  with  almost  every  other 
animal.  The  certain  death  which  ensues  from 
this  terrible  creature's  bite,  makes  a  solitude 
wherever  it  is  heard.  It  moves  along  with 
the  most  majestic  rapidity ;  *  neither  seeking 
to  offend  the  larger  animals,  nor  fearing  their 
insults.  If  unprovoked,  it  never  meddles 
with  any  thing  but  its  natural  prey  ;  but 
when  accidentally  trod  upon,  or  pursued  to  be 

fix  inches  long,  and  as  thirk  as  one's  little  finger.  That 
of  Switzerland  and  Franee  differs  from  it  much  both  in 
size  and  number  of  plates.  Herpetologists,  however,  ad- 
mit Uie  identity  of  Uiese  animals,  and  make  but  one  spe- 
cies  of  them.  Be  this  as  it  may,  the  Swedish  viper  is  o 
reptile  of  the  mat  dangerous  kind.  Its  bite  is  often  mortal, 
and  its  deleterious  eflects  are  manifested  with  greater  ra- 
pidity than  those  which  follow  from  the  bite  of  the  com- 
mon viper. 

The  Amymodyiee  is  a  native  of  all  the  south  of  Europe. 
It  is  found  in  Dauphine,  and  In  the  neighbourhood  of 
Lyons  In  France,  and  in  the  east  of  Europe,  in  the 
mountains  of  Illyria.  It  habitually  frequents  the  rocks 
which  border  on  the  Danube,  the  neighbourhood  of  the 
city  of  Gorioe  and  the  Japidian  mountains.  This  reptfle 
passes  the  winter  concealed  in  clefts  and  crevices  (Crocks, 
from  which  it  Issues  forth  when  the  warmer  rays  of  tlie 
sun  announce  the  return  of  sprihg.  Then  It  casts  its 
skin,  and  the  time  of  reproduction  begins.  Its  habitual 
food  diflers  in  nothing  from  that  of  the  common  viper, 
and  its  bite  is  not  less  dangerous. 

The  Cerattee  has  received  its  name  from  the  Greek 
word  n\^tt  in  consequence  of  the  eminences  which  sur- 
round its  eyes,  and  which,  from  the  most  ancient  times, 
have  been  erroneously  compared  to  Uie  horns  of  mammi. 
ferous  animals.  Shunning  humid  and  marshy  rituatimis, 
it  Is  found  only  in  the  burning  and  arid  sands  of  Egypt, 
Arabia,  and  Syria — sands  in  which  it  remains  concealed 
during  the  entire  day,  and  notwithstanding  its  great  agi- 
lity,  it  waits  patiently  until  some  victim  presents  itself  to 
its  insatiable  voracity.  It  sometimes  In  this  way  gets 
possession  of  the  jerboa,  whose  bole,  according  to  Bmce, 
is  very  often  contiguous  to  its  own. 

>  This  is  an  error:  the  movements  of  the  rattle-nakc 
are  extremely  sluggishi  • 
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destroyed,  it  then  makes  a  dreadful  and  des. 
perate  defence.  It  erects  itself  upon  its  tail, 
throws  back  its  head,  and  inflicts  its  wound 
in  a  moment ;  then  parts  and  inflicts  a  second 
wound :  after  which,  we  are  told  by  some, 
that  it  remains  torpid  and  inactive,  without 
even  attempting  to  escape. 

The  very  instant  the  wound  is  inflicted, 
though  small  in  itself,  it  appears  more  painful 
than  the  sting  of  a  bee.  This  pain,  which  is 
so  suddenly  felt,  far  from  abating,  grows 
every  moment  more  excruciating  and  dan. 
gerous :  the  limb  swells  ;  the  venom  reaches 
the  head,  which  is  soon  of  a  monstrous  size  ; 
the  eyes  are  red  and  fiery ;  the  heart  beats 
quick,  with  frequent  interruptions;  the  pain 
becomes  insupportable,  and  some  expire  under 
it  in  five  or  six  hours  ;  but  others,  who  are  of 
stronger  constitutions,  survive  the  agony  for  a 
few  hours  longer,  only  to  sink  under  a  general 
mortification,  which  ensues,  and  corrupts  the 
whole  bodyj 

1  Death  by  the  Me  ^ a  RattU'tnake,,..-AX  the  meet- 
ing of  the  Academy  of  Sciences  of  Fmice  on  the  9th  of 
April,  1827,  tome  documents  were  presented  bj  M.  Du- 
merel,  connected  with  the  death  of  Mr  Drmlie  by  the  bile 
of  1  rattle-snake,  forming  part  of  a  collection  of  reptiles 
which  that  perMn  had  exhibited  at  London,  and  had 
talcen  to  France  for  the  same  purpose.  Tliese  docu- 
ments were  transmitted  to  the  Academy  by  the  Minister 
of  the  Interior ;  and  seem  to  have  excited  fears  in  some 
of  the  members,  lest,  the  climate  of  France  being  favour- 
able, some  of  these  dangerous  reptiles  might  escape  and 
propagate. 

Prom  these  documents  it  appears,  that  Mr  Drake 
arrived  at  an  inn  in  Rouen  on  the  8th  of  February,  with 
three  live  rattle-snakes  and  some  young  crocodiles,  and 
that,  notwithstanding  his  care  to  preserve  them  from 
cold  on  the  road,  he  saw  with  grief  on  his  arrival  that  the 
finest  of  the  three  was  dead.  The  dead  animal  was 
removed  from  the  cage,  and  the  rage  itself,  with  the 
other  two,  were  taken  into  the  dining-room,  and  placed 
near  the  store.  Here  Mr  Drake  endeavoured  to  rouse 
them  %Tith  a  stick  ;  but,  perceiving  that  one  of  the  two 
gave  no  signs  of  animation,  he  opened  the  cage,  took  the 
serpent  by  the  head  and  tail,  and  approaching  a  window 
to  ascertain  by  handling  if  life  was  extinct,  the  animal 
tamed  its  head  half  round,  and  fixed  one  of  its  fangs  in 
the  posterior  external  part  of  the  left  hand.  Mr  Drake 
shrieked,  prouoimced  some  words  in  English,  according 
to  the  report,  and  was  replacing  the  serpent  in  the  cage, 
when  it  again  bit  him  on  the  palm  of  the  same  hand. 
Mr  Drake  now  ran  out  into  the  court  calling  eagerly  for 
a  surgeon  :  and,  not  finding  water  readily,  rubbed  his 
band  upon  some  ice,  which  he  found  at  the  door.  Two 
minutes  after,  having  procured  a  cord,  he  himself  made 
a  ligature  on  the  arm  above  the  hand.  Notwithstanding 
these  precautions,  his  agitation  from  the  fear  of  the  con- 
sequences continued  to  increase  till  the  arrival  of  Dr 
Pihorel.  The  presence  of  this  gentleman  somewhat 
composed  the  feelings  of  Mr  Drake ;  and  he  saw  with 
eager  joy  the  chafing-dish  and  irons  arrive,  with  which 
the  wounds  were  to  be  cauterised.  This  operation  was 
instantly  performed,  and  the  patient  took  internally  half 
a  glassful  of  olive  oil.  Drake  seemed  now  to  have  re- 
sumed his  tranquillity.  But  in  a  few  minutes  more 
symptoms  made  their  appearance  which  rendered  the 
case  hopeless,  and  he  died  in  eight  hours  and  three 
quarters  after  the  bites. 


As  a  gentleman  in  Virginia  was  walking 
in  the  fields  for  his  amusement,  he  accidently 
trod  upon  a  rattle-snake,  that  had  been  lark> 
ing  in  a  stony  place  ;  which,  enraged  by  the 
pressure,  reared  up,  bit  his  hand,  and  shook 
its  rattles.  The  gentleman  readily  perceived 
that  he  was  in  the  most  dreadful  danger ;  but, 
unwilling  to  die  unrevenged,  he  killed  the 
snake,  and  carrying  it  home  in  his  hand, 
threw  it  on  the  ground  before  bis  family,  cry- 
ing out,  "  I  am  killed,  and  there  is  my 
murderer."  In  such  an  extremity,  the  speed- 
iest remedies  were  the  best  His  arm,  which 
was  beginning  to  swell ,  was  tied  up  near  the 
shoulder,  the  wound  was  anointed  with  oil, 
and  every  precaution  taken  to  stop  the  infec- 
tion. By  the  help  of  a  very  strong  constitu- 
tion he  recovered  ;  but  not  without  feeling 
the  most  various  and  dreadful  symptoms  for 
several  weeks  together.  His  arm,  below  the 
ligature,  appeared  of  several  cojoura,  with  a 
writhing    among    the  muscles,  that,  to  bis 

The  body  was  afterwards  opened.  The  Internal 
organs  appeared  healthy ;  the  brain  and  spinal  oor^  were 
unaltered.  The  membrane  which  coverad  these  parts, 
however,  was  observed  to  have  a  reddish  tinge.  The 
veins  presented  no  trace  of  inflammation ;  and  the  only 
appearance  of  derangement  in  the  system,  consisted  is 
the  veins  of  the  aflected  side  having  the  blood  curdled  or 
clotted. 

In  a  curious  memoir  on  the  habits  of  the  ratlle-aiakc, 
read  by  M.  Audubon  at  the  Wemerian  Society,  that 
gentleman  mentioned  a  circumstance  which  tends  te 
show  tliat  the  poisonous  fangs  of  this  reptile,  even  whco 
withdrawn  from  the  animal,  retain  their  virulence  foi 
years.  A  person  had  been  bitten  by  a  rattle-snake  ia 
the  wood,  through  a  strong  boot.  He  died  without  the 
cause  of  his  death  being  properly  Investigated.  Tbe 
boots  descended  to  his  son,  who,  alter  putting  them  en, 
was  taken  suddenly  ill,  and  also  died.  The  effects  of 
this  last  were  brought  to  sale ;  and  a  younger  brother 
fancying  the  boots,  or  willing  to  preserve  some  memorial 
of  his  father  and  brother,  was  the  purchaser.  He  used 
them  only  once,  when  be  also  fell  ill  and  died.  The 
medical  men,  whom  such  an  occurrence  had  led  to 
investigate  its  cause,  at  last  ripped  up  the  fatal  boot,  and 
found,  firmly  fixed  In  the  substance  of  the  leather,  tbe 
fang  of  the  rattle-snake,  which  had  thus  caused  tbe  death 
of  three  individuals.  Rattle-snakes,  M.  Audubon 
further  observed,  are  often  found  coiled  up  and  toqiid 
when  the  temperature  is  low  ;  and  he  himself  once  nar. 
rowly  escaped  from  perhaps  a  serious  accident,  in  trust- 
ing to  their  continued  torpidity.  He  had  found  an  ex- 
cellent specimen  coiled  up  and  torpid,  which  be  put  in 
his  knapsack  along  with  some  wild  ducks  which  he  bad 
shoL  The  motion  and  heat  of  his  body,  together  with 
the  additional  heat  afforded  by  a  sportsman's  fire  ai  a 
repast  in  the  woods,  had,  however,  revived  the  animal ; 
and  the  motions  of  his  knapsack,  (rf>served  from  tbe  out' 
side,  indicated  life  within.  M.  Audubon  at  first  thought 
that  some  of  his  ducks,  imperfectly  killed,  had  found 
their  situation  irksome,  and  were  testifying  tbeir  Im. 
patience  ;  but  the  recollection  of  the  rattle-snake  flasb> 
ing  at  once  on  his  mind,  he  threw  ofl^  his  hag,  duck,  and 
reptile,  altogether.  The  removal  of  the  animal  te  a 
colder  temperature  brought  on  again  its  torpidity.  He 
carried  the  snake  home ;  and  the  identical  specimen,  if  wt 
rightly  understood  him,  is  now  In  the  Muaeum  of  tbe  Ly- 
ceum of  Natural  History  of  New  York.— iBrvsesAsrV  Jemr^ 
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terrified  imagination,  appeared  like  the  mo- 
tions of  tlie  animal  that  wounded  him.  A 
fever  ensued  ;  the  loss  of  his  hair,  giddi. 
ness,  drought,  weakness,  and  nervous  faint- 
ings  ;  till,  by  slow  degrees,  a  very  strong 
habit  overpowered  the  latent  malignity  of  the 
poison* 

Several  remedies  have  been  tried  to  alleviate 
this  calamity.  A  decoction  of  the  Virginian 
snake-root  is  considered  as  the  most  eflectual ; 
and  at  the  same  time  the  head  of  the  animal, 
bruised  and  laid  upou  the  part  affected,  is 
thought  to  assist  the  cure.  In  general,  how- 
ever, it  is  found  to  be  fatal :  and  the  Indians, 
sensible  of  this,  take  care  to  dip  their  arrows 
in  the  poison  under  the  rattle-snake's  fangs, 
when  they  desire  to  take  a  signal  revenge  of 
their  enemies. 

Thus  much  concerning  this  animal  is  agreed 
upon  by  every  naturalist :  there  are  other  cir- 
cumstances  in  its  history,  which  are  not  so 
well  ascertained.  And  first,  its  motion,  which 
some  describe  as  the  swiftest  imaginable; 
asserting,  that  its  Indian  name  of  EcacoaU^ 
which  signifies  the  wind-serpent,  implies  its 
agility  :  others,  on  the  contrary,  assert  that  it 
is  the  slowest  and  the  most  sluggish  of  all 
serpents ;  and  that  it  seldom  moves  from  one 
place.  In  this  opposition  of  opinions,  there 
are  others,  who  assert,  that  on  even  ground  it 
moves  but  slowly ;  but  then,  among  rocks, 
that  it  goes  at  a  great  rate.  If  we  mav  argue 
from  analogy,  the  opinion  of  those  who  con- 
tend for  its  slow  motion,  seems  the  most  pro- 
bable ;  as  the  viper,  which  it  so  very  much 
resembles,  is  remarkable  among  serpents  for 
its  inactivity. 

It  is  said  also  by  some,  that  the  rattle-snake 
has  a  power  of  charming  its  prey  into  his 
mouth ;  and  this  is  as  strongly  contradicted 
by  others.  The  inhabitants  of  Pennsylvania 
are  said  to  have  opportunities  of  observing 
this  strange  fascination  every  day.  The 
snake  is  often  seen  basking  at  the  foot  of  a 
tree,  where  birds  and  squirrels  make  their 
residence.  There,  coiled  upon  its  tail,  its 
jaws  extended,  and  its  eyes  shining  like  fire, 
the  rattle  snake  levels  its  dreadful  glare  upon 
one  of  the  little  animals  above.  The  bird  or  the 
squirrel,  whichever  it  may  be,  too  plainly  per- 
ceives the  mischief  meditating  against  it;  and 
hops  from  branch  to  branch,  with  a  timorous 
plaintive  sound,  wishing  to  avoid,  yet  incapable 
of  breaking  through  the  fascination  :  thus  it 
continues  for  some  time  its  feeble  efforts  amfl 
complaints,  but  is  still  seen  approaching  lower 
and  lower  towards  the  bottom  branches  of  the 
tree,  until,  at  last,  as  if  overcome  by  the  po- 
tency of  its  fears,  it  jumps  down  from  the  tree 
directly  into  the  throat  of  ite  frightful  destroyer.' 

'  The  powiT  isSd  to  U  posoeeaed  bj  Um  Rattle-ioake 


In  order  to  ascertain  the  truth  of  this  story, 
a  mouse  was  put  into  a  large  iron  cage,  where 
a  rattle-snake  was  kept,  and  the  effects  care- 
fully observed.  The  mouse  remained  motion- 
less at  one  end  of  the  cage ;  while  the  snake, 
at  the  other,  continued  fixed,  with  its  eye  gla- 
ring full  on  the  little  animal,  and  its  jaws 
opened  to  their  widest  extent :  the  mouse  for 
some  time  seemed  eager  to  escape  \  but  every 
effort  only  served  to  increase  its  terrors,  and  to 
draw  it  still  nearer  the  enemy;  till,  after  se- 
veral  ineffectual  attempts  to  break  the  fascina- 
tion, it  was  seen  to  run  into  the  jaws  of  the 
rattle-snake,  where  it  was  instantly  killed. 

To  these  accounts  the  incredulous  oppose  the 
improbability  of  the  fact :  they  assert,  that 
such  a  power  ascribed  to  serpents,  is  only  the 
remnant  of  a  vulgar  error,  by  which  it  was 
supposed  that  serpents  could  be  charmed,  and 
bad  also  a  power  of  charming.  They  aver, 
that  animals  are  so  far  from  running  down  the 
throat  of  a  rattle-snake  in  captivity,  that  the 
snake  will  eat  nothing  in  that  state,  but  actu- 
ally  dies  for  want  of  subsistence. 

A  serpent,  called  the  Whip-snake,  is  still 
more  venomous  than  the  former.  This  ani- 
mal, which  is  a  native  of  the  East,  is  about 
^ve  feet  long,  yet  not  much  thicker  than  the 
thong  of  a  coachman's  whip.  It  is  exceed, 
ingly  venomous ;  and  its  bite  is  said  to  kill  in 
about  six  hours.  One  of  the  Jesuit  mission- 
aries, happening  to  enter  into  an  Indian  pa- 
goda, saw  what  he  took  to  be  a  whipcord  lying 
on  the  floor,  and  stooped  to  take  it  up ;  but, 
upon  handling  it,  what  was  his  surprise  to  find 
that  it  was  animated,  and  no  other  than  the 
whip-snake,  of  which  he  had  heard  such  for- 
midable  accounts:  fortune,  however,  seemed 
favourable  to  him,  for  he  grasped  it  by  the 
head,  so  that  it  had  no  power  to  bite  him,  and 
only  twisted  its  folds  up  his  arm.  '  In  this 
manner  he  held  it,  till  it  was  killed  by  those 
who  came  to  his  assistance. 

To  this  formidable  class  might  be  added  the 
Asp,  whose  bite,  however,  is  not  attended  with 
those  drowsy  symptoms  which  the  ancients  as- 
cribed to  it  The  Jaculus  of  Jamaica  also  is 
one  of  the  swiftest  of  the  serpent  kind.  The  Hse- 
morrhois,  so  called  from  the  hamonhagts  which 
its  bite  is  said  to  produce;  the  Seps,"  whose 

of  &8cinaJtIng  Its  prey,  has  been  the  theme  of  many  in 
astonishing  tale,  and  the  possession  of  this  faculty  is  still 
believed  by  many.  There  is  no  doubt  that  the  smaller 
animals  on  which  the  reptile  subsists  are  alarmed  in  the 
presence  of  their  known  enemy,  and  that  fear  may 
cause  them  to  lose  their  self-possession,  and  thus  they 
are  more  readily  seiced  by  their  cunning  opponent. 

•  Th»  Sept. — This  word,  which  comes  from  a  Greek 
word,  signifying  to  comptf  was  used  by  the  ancients  to 
designate  an  animal  which  some  considered  a  llauti  and 
others  a  serpent. 

The  Seps  is  no  longer  considered  to  be  a  Uaard,  nei- 
ther is  it  quite  a  serpent.    Its  lengthaned  body  giv«s»  at 
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wound  is  very  venomous,  and  causes  tbe  part 
affected  to  corrupt  in  a  very  short  time  ;  the 
Coral  Serpent,  which  is  red,  and  whose  bite  is 
said  to  be  fatal.  But  of  all  others,  the  Cobra 
di  Capello,  or  Hooded  Serpent,  inflicts  the 
most  deadly  and  incurable  wounds.^     Of  this 

first  sight,  1  striking  resemblance  to  the  Blind-worm,  but 
on  closer  examination  it  is  found  to  possess  two  pair  of 
such  very  short  paws,  that  they  cannot  possibly  reach  the 
ground. 

This  animal  belongs  to  the  family  of  the  Scinoidu^ 
which  are  all  distinguished  by  the  extreme  smallness  of 
their  members,  and  of  which  some  species  present  \wy 
remarkable  peculiarities.  Some  Seps  are  only  provided 
with  one  toe  on  each  foot ;  the  bipeds  possess  only  one 
pair  of  paws,  situated  at  the  hinder  part  of  their  body; 
the  foremost  paws  only  are  observable  in  the  bimanut. 

One  species  inhabits  the  southern  part  of  Prance,  but 
is  rare ;  in  the  north  it  is  entirely  oiiknoviii.  In  Italy, 
where  it  is  more  common,  it  is  known  by  the  name  of 
dcella  or  CXciqua.  The  scales  of  its  belly  are  separated 
Irom  those  of  its  back  by  three  lines.  This  reptile  is  not 
dangerous,  for  nature  has  not  bestowed  upon  it  any  ve- 
nom, and  even  if  it  possessed  any,  its  mouth  is  too  small 
for  it  to  bite  a  man,  or  any  other  large  animal. 

'  The  naja  or  cobra  di  oapeOo  is  equally  remarkable 


foi  the  elegance  of  its  form,  the  strength  of  its  body,  and 
the  danger  which  accompanies  its  bite.  It  has  received 
the  name  of  spectacle  snake,  in  consequence  of  a  black 
mark  which  more  or  less  exactly  represents  spectacles  on 
the  extensible  portion  of  its  neck.  When  the  animal  is 
in  a  state  of  repose,  the  neck  has  no  greater  a  diameter 
than  the  head,  but  under  the  influence  of  passion,  the  skin 
of  this  part  extends  in  the  form  of  a  coif  or  hood.  This 
serpent  inhabits  Coromandel,  and  is  not  found  in  Peru  or 
Mexico,  as  many  modem  naturalists  have  erroneously 
stated,  after  Seba.  It  is  very  formidable  from  its  enve- 
nomed bite,  which  is  as  dangerous  as  that  of  any  other 
species  of  reptiles.  When  surprised  by  some  impnident 
traveller,  it  slowly  raises  its  head,  swells  its  neck,  and 
advances  against  its  aggressor  in  undulating  movements 
executed  solely  by  the  tail. 

In  the  sixth  volume  of  the  **  Asiatic  Researches,"  Mr 
Buaz,  after  having  examined  with  care  the  ancient  cu- 
rative processes  for  the  bite  of  venomous  serpents,  recom- 
mends in  the  last  place  as  a  specific  in  the  dreadful  ma- 
lady  caused  by  the  poison  of  the  cobra  di  capello,  nitrate 
of  silver,  which  was  a  remedy  long  since  proposed  by 
Fontana  in  the  case  of  the  viper.  In  the  second  volume 
of  the  same  collection,  Mr  J.  Williams  has  inserted  a 
paper  on  the  caustic  volatile  alkali  against  the  deleterious 
effects  of  the  bite  of  di/ferent  serpents,  and  particularly 
that  of  the  cobra  di  capello.  It  seems  that  this  medica- 
ment should  be  applied  both  externally  (m  the  wound, 
and  at  the  same  time  administered  internally.  A  re- 
medy much  boasted  of  by  somto  of  the  ancient  mission- 
aries, who  had  travelled  in  the  East  Indies,  and  who  pre- 
tended to  cure  the  bite  of  the  naja,  as  well  as  that  of  other 
venomous  animals,  has  been  proved  useless  by  the  expe* 
riments  of  the  learned  Redi.  This  is  a  calculous  con. 
cretioii,  which  according  to  them  is  formed  near  the  head, 
or  in  the  body  of  the  serpent  in  question,  sod  which  is 
named  serpent  or  cobra-stone.  This  account  of  the  ori- 
gin of  this  pretended  stone  is  assuredly  false,  and  it  if 


formidable  creature  there  are  five  or  six  differ, 
ent  kinds  ;  but  they  are  all  equally  dangerous, 
and  their  bite  followed  by  speedy  and  certain 
death.  It  is  trom  three  to  eight  feet  long, 
with  two  large  fangs  hanging  out  of  the 
upper  jaw.     It  has  a  broad  neck,  and  a  mark 

nothing  but  a  factitious  medicament  composed  by  some 
charlatan.  It  appears  to  bo  nothing  but  a  blai^ish  or 
greenish  argillaceous  earth,  which  has  the  property  of 
absorbing  with  great  facility  the  humours  which  are 
formed  at  the  sunace  of  any  wound  whatever.  But  to 
India  it  is  believed  to  imbibe  quickly  the  poison  dis. 
charged  recently  into  the  body  of  an  animal  bitten  by  the 
naja. 

The  name  of  tuple  has  been  given  amongst  all  civilixed 
nations  to  a  serpent  rendered  ever  memorahle  by  the 
death  of  Cleopatra,  whose  beauty,  glory,  honours,  and 
deplorable  end,  have  occupied  the  historians  and  poett 
of  all  nations.     It  has  been  cmly  since  the  expedition  <rf 
the  Preuch  to  Egypt  that  the  true  species  of  the  aspic 
has  been  ascertained.    During  the  period  of  that  expedi- 
tion, the  French  philosophers  attached  to  the  army  oU 
served   a  species  of  ophidian,  regarded  as  harmlesi  by 
Linneus  and  most  herpetologists,  but  considered  as  ex. 
tremely  venomous  by  the  traveller,  Forskal.     This  ser- 
pent is  called  ht^  by  the  inhabitants,  and  recent  travel, 
lers  have  iaoontestably  proved  that  it  is  the  true  aspic 
of  the  ancients,  which  never  inhabited  Europe    for  the 
reptile  which  some  years  since  infested  the  foreet  of  Foo. 
tainbleau,  and  was  called  by  this  name,  was  nothing  but 
a  variety  of  the  common  viper,  and  the  msping  of  the 
Swedes  is  quite  another  species  from  the  ooe  in  ques- 
tion. 

Forskal  informs  us  that  when  the  hije  is  provoked,  tt 
swells  and  extends  its  neck  greatly,  and  then  apringv 
with  a  single  bound  upon  its  enemy.  This  habit  of  rear- 
ing up  when  it  is  approached,  caused  the  ancient  inhabi- 
tants of  the  countries  watered  by  the  Nile,  to  believe 
that  this  serpent  guarded  the  fields  which  it  inhabited. 
They  made  it  in  consequence  the  emblem  of  the  protect- 
ing divinity  of  the  world.  They  sculptured  it  cm  the 
two  sides  of  a  globe,  on  the  portico  of  all  their  temples. 
It  is  often  exhibited  by  the  jugglers  at  Cairo,  apparently 
metamorphosed  into  a  rod  or  wand,  which  is  done  by 
pressing  its  nape  with  the  finger,  and  thus  causing  a  sort 
of  catalep^.  They  take  care,  however,  to  remove  the 
fangs,  which  might  cause  very  serious  accidents. 

The  poison  of  the  hi^e  is  excessively  violent,  and  far 
more  deleterious  than  that  of  the  European  viper,  which 
it  resembles  in  its  yellowish  tint,  and  its  transperenoe. 
Forskal  relates,  that  having  taken  a  very  small  drop  of 
It,  and  introduced  it  into  a  slight  incision  made  in  the  thigh 
of  a  pigeon,  he  saw  this  unfortunate  bird  perish  in  a 
quarter  of  an  hour  in  convulsions  and  vomitihga.  The 
modes  adopted  against  the  bite  of  the  haje  are  the  same,' 
for  the  most  part,  as  those  used  in  the  case  of  that  of  the 
viper,  particularly  cauterization  by  fire,  alchdised  pot> 
assum,  &&,  and  the  admii^istratlon  of  sudorifics  inter* 
ntXiy.'—'SMqjplemnU  to  the  EnglUh  ediHon  of  CWtner  &y 
Edward  OriffUh  and  othert, 

SerpenU  in  South  Africa, — The  late  excellent  Mr 
Thomas  Pringle,  whose  residence  in  South  Africa,  though 
unproductive  to  himself  in  a  pecuniary  sense,  was  fertile 
in  observation,  and  hfes  added  largely  to  our  knowledge 
of  that  portion  of  the  globe,  gives  the  following  account 
of  the  Venomouo  SerpenU  to  be  found  there:—- 

''The  serpents  of  South  Africa  (he  says)  commonly 
accounted  the  most  dangerous,  are  the  Cobra-Capello  (or 
hooded  snake),  the  Pufl*.Adder,  and  the  Berg-Adder  (or 
mountain  snake).  The  first  of  these  is  exceedingly 
fierce  and  active,  and  sometimes,  it  is  said,  attains  the 
formidable  length  of  ten  feet ;  I  have,  lio«rever« 
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of  dark  brown  on  tbe  forehead ;  which,  when 
viewed  frontwise,  looks  like  a  pair  of  spec 
tacles;  but  behind,  like  the  head  of  a  cat 
The  eyes  are  fierce,  and  full  of  fire ;  the  head 

met  with  any  of  much  more  than  half  that  siae.  The 
cobra  hu  been  known  to  spring  at  a  man  on  horseback, 
and  to  dart  himself  with  such  force  as  to  overshoot  his 
aim.  The  pnflT-tdder,  on  the  other  band,  fs  a  heavy  and 
sluggish  animal,  very  thick  in  proportion  to  its  length, 
.and  incapable,  when  attacked  in  front,  of  projecting 
itself  upon  its  enemy.  To  make  amends,  however,  it 
possesses  the  faculty  of  throwing  Itself  backward  with 
perilous  and  unexpected  efiect ;  but  its  disposition  is 
inert,  and  unless  accidentally  trod  upon  or  otherwise 
provoked,  it  will  seldom  attack  mankind.  The  berg- 
adder,  though  much  smaller  in  irize  than  either  of  the 
preceding.  Is  generally  considered  not  less  deadly,  and  it 
is  the  more  dangerous  from  Its  being  less  easiiy  discov- 
ered and  avoided. 

*'  During  a  residence  of  six  years  in  the  interior  of  the 
Cape  Colony,  and  in  the  course  of  various  Journeys 
through  the  interior  (extending  to  upwards  of  three  thou- 
sand  miles),  I  have  met  witti  a  coraiderable  number  of 
snakes;  yet  I  do  not  recollect  of  ever  being  exposed, 
except  in  mie  instance,  to  any  imminent  hasard  of  being 
bit  by  any  of  them.  On  the  occasion  referred  to  I  was 
superintending  some  Hottentots,  whom  I  had  employed 
to  clear  away  a  patch  of  thicket  from  a  spot  selected  for 
cmltivation,  when  one  of  the  men,  suddenly  recoiling 
with  signs  of  great  alarm,  exclaimed,  that  there  was  a 
robra-capello  In  the  bush.  Not  being  at  that  time 
fully  aware  of  the  dangerous  character  of  this  species  of 
make,  I  approached  to  look  at  him.  The  Hottentots 
called  out  to  me  to  take  care,  for  be  was  going  to  spring. 
Before  they  had  well  spoken,  or  I  had  caught  a  view  of 
the  reptile,  I  heard  him  hiss  fiercely,  and  then  dart  him- 
self towards  me  amidst  the  underwood.  At  the  same 
instant,  instinctively  springing  backward  to  avoid  him, 
I  fell  over  a  steep  bank  Into  the  dry  stony  bed  of  a  tor- 
rent ;  by  which  I  suflbred  some  severe  bruises,  but  for- 
tunately escaped  the  more  formidable  danger  to  which  I 
had  too  incautiously  exposed  mysel£  The  Hottentots 
then  assailed  the  snake  with  sticks  and  stones,  and  forced 
him  (though  not  before  he  had  made  another  spring  and 
missed  one  of  them  still  more  narrowly  then  myself)  to 
take  refuge  up  a  mimosa  tree.  Here  he  became  a  safe 
and  easy  mark  to  their  missiles,  and  was  speedily  beaten 
down,  with  a  broken  back,  and  consequently  rendered 
incapable  of  farther  mischief.  The  Hottentots  having 
cut  off  his  head,  carefully  buried  it  in  the  ground,  a  prac- 
tice  which  they  never  omit  on  such  occasions,  and  which 
arises  from  their  apprehension  of  some  one  incautiously 
treading  on  the  head  of  the  dead  snake,  and  sustaining 
injury  from  its  fangs  ;  for  they  believe  that  the  deathful 
virus,  hr  from  being  extinguished  with  life,  retains  its 
frital  energy  for  weeks,  and  even  monllis  afterwards. 
This  snake  measured  nearly  rix  feet  In  length,  and  was 
the  largest  cobra  I  have  met  with. 

'*  My  little  Hottentot  corporal,  Piet  (or  Peter)  Span, 
dilly,  who  assisted  in  killing  this  cobra,  had  a  still 
narrower  escape  from  a  small  but  venomous  snake,  of 
which  I  have  forgotten  the  colonial  appellation.  Piet 
and  his  men  (six  soldiers  of  the  Cape  Corps,  placed  at 
that  time  under  my  direction  for  the  protection  of  our 
remcAe  settlement  against  the  Cafires)  slept  in  a  tent 
adjoining  to  mine,  pitched  in  a  grove  of  mimosas  on  the 
brink  of  the  Bavlan's  river  ;  and  one  morning  when  he 
rose  from  his  couch  of  dry  grass,  Piet  felt  some  living 
creature  moving  about  his  thigh  in  the  inside  of  his 
leathern  trousers.  Thinking  It  was  only  one  of  the 
harmless  liaurds  which  swarm  in  every  part  of  South 
Africa,  he  did  not  at  first  much  mind  it,  but  came  out 
to  the  open  air,  laughing,  and  shaking  his  limb  to  dls- 
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is  small,  and  the  nose  flat,  though  covered 
with  very  large  scales,  of  a  yellowish  ash- 
colour  ;  the  skin  is  white,  and  the  larg^e  tumour 
on  the  neck  is  flat,  and  covered  wim  oblong, 

lodge  the  vermin.  But  when  a  black  wriggling  snake 
came  tumbling  down  about  his  naked  ancles,  poor  Span- 
dilly,  uttering  a  cry  of  horror,  kicked  the  reptile  off, 
springing  at  the  same  moment  nearly  his  own  height 
from  the  ground ;  and,  though  he  had  In  reality  sus- 
tained no  iiuury,  could  scarcely  for  some  time  be  per^ 
Buaded  that  he  was  not '  a  gone  man.' 

**  It  is.  In  fact,  from  apprehensions  of  danger,  or  the 
Instinct  of  self-defence,  far  more  than  from  any  peculiar 
fierceness  or  innate  malignity,  that  the  serpent  race  ever 
assail  man  or  any  of  the  larger  animals.  They  turn, 
of  course,  against  the  foot  that  tramples  or  tiie  hand  that 
threatens  them  ;  but  happily  nature  has  not  armed  them. 
In  addition  to  their  formidable  powers  of  destruction, 
with  the  disposition  of  exerting  these  powers  from 
motives  of  mere  wanton  cruelty,  or  for  purposes  uncoji- 
nected  with  their  own  subsistence  or  security.  Were  it 
otherwise,  countries  like  the  Cape  would  be  altogether 
uninhabitable.  As  it  is,  the  annoyance  experienced 
from  the  numerous  poisonous  snakes  is  not  such  as,  on 
the  whole,  to  aflect  In  any  considerable  degree  the 
comfort  of  those  accustomed  to  them. 

"Conversing  on  this  subject  <»e  day  with  my  friend 
Captain  Harding,  who  had  been  for  many  years  a  resi- 
dent and  magistrate  In  the  interior,  1  inquired  %vh<»ther 
he  had  ever,  in  the  course  of  his  campaigns  on  tlie  Cafire 
and  Bushman  frontiers,  and  when  necessarily  obliged  to 
sleep  In  the  desert  or  jungle  in  the  open  air,  suflered 
li^jury  or  incurred  danger  fnan  serpents— he  replied, 
that  the  only  occasion  he  recollected  of  incurring  any 
great  haxard  of  this  sort,  was  the  following:-— 

" '  Being  upon  a  military  expedition  across  tlie  fron- 
tier, '  said  he,  '  I  had  slept  one  night,  as  usual,  wrapt 
in  my  cloak,  ben^th  a  tree.  On  awaking  at  daybreak, 
the  first  object  I  perceived  on  raising  my  head  from  the 
saddle,  which  served  for  my  pillow,  was  the  tall  of  an 
enormous  pnfi^der  lying  across  my  breast,  the  head 
of  the  reptile  being  muffled  under  the  folds  of  the  cloak 
close  to  my  body,  whether  it  had  betaken  itself,  appa- 
rently for  warmth,  during  the  chillness  of  the  niglit. 
There  was  extreme  hasard  that  if  I  alarmed  it  by 
moving,  it  might  bite  me  In  a  vital  part ;— seizing  it 
therefore  softly  by  the  tail,  I  pulled  it  out  with  a  sudden 
jerk,  and  threw  It  violently  to  a  distance.  By  this  means 
1  escaped  without  Injury:  but  had  1  happened  to  have 
unwittingly  oflended  this  uninvited  bedfellow  before  f 
was  aware  of  his  presence,  I  might  in  all  probability 
have  fatally  atoned  for  my  heedlessness.' 

"  It  is  not  very  unmual  for  snakes  of  various  sorts  to  be 
found  in  the  houses  at  the  Cape,  nor  does  it,  in  ordinary 
cases,  excite  any  violent  alarm  when  such  inmates  are 
discovered.  They  make  their  way  both  through  the 
roofs  and  under  the  walls,  in  search  of  food  and  shelter, 
and  especially  in  pursuit  of  mice,  which  many  of  them 
chiefly  subsist  upon.  During  my  residence  in  the  in- 
terior, however,  I  recollect  only  two  Instances  of  their 
being  found  in  my  own  cabin.  On  one  of  these  occa- 
sions I  had  sent  a  servant  girl  (a  bare-legged  Hottentot) 
to  bring  me  some  article  from  a  neighbouring  hut.  Ii 
was  after  night-fall ;  and  on  returning  with  it,  she  cried 
outbefoi-e  entering  the  cabin— 'Oh,  Mynheer ;  Mynheer! 
what  shall  I  do  ?  A  snake  has  twined  itself  round  my 
ancles,  and  if  I  open  the  door  he  will  come  into  the 
house.'  'Never  mind,'  I  replied,  'open  the  door, 
and  let  him  come  if  he  dare.'  She  obeyed,  and  in 
glided  the  snake,  luckily  without  having  harmed  tlie 
poor  girl.  I  stood  prepared,  and  Instantly  smote  hiiff 
dead ;  and  afterwards  found  him  to  be  one  of  the  veiy 
venomous  sort  called  Naekidon^, 


426 


HISTORY  OP  PROGS,   LIZARDS,  AND  SERPENTS. 


jiinooth  scales.  The  bite  of  this  aniraai  is 
said  to  be  incurable,  the  patient  dying  in 
about  an  hour  after  the  wound ;  the  whole 
frame  being  dissolved  into  one  putrid  mass  of 
corruption. 

"  People  get  u«ed  to  these  things,  ind  even  Europeans 
by  degrees  come  to  regard  them  with  much  indifiereoce. 
Just  before  leaving  the  colonyf  I  spent  a  week  or  two 
with  my  friend  M^'or  Pigot,  at  his  residence  near  Gra- 
ham's Town  ;  and  going  one  day  to  talce  a  book  from 
some  shelves  in  the  drawing-room,  I  found  a  beautiful 
yellow  snake,  about  five  feet  long,  lying  asleep  upon  the 
uppermost  range  of  books.  It  lay  so  still  that  I  at  first 
thought  it  was  a  stufled  specimen  ;  but  perceiving  a 
slight  movement  in  its  tail,  I  lent  him  such  a  thwack 
witli  a  quarto  volume  as  broke  the  poor  fellow's  back, 
and  enabled  me  to  demolish  him  at  my  leisure.  I 
afterwards  learned  that  another  snake  had  been  killed  a 
few  days  previously  in  the  very  same  spot,  and  a  third  in 
Major  P.'s  dressing-room.  They  had  all  entered  through 
a  loop  hole  which  had  casually  been  left  open,  and 
apparently  had  no  other  object  iu  coming  there  (mousing 
apart)  than  literary  seclusion. 

**  Such  as  these  are  no  very  uncommon  occurrences, 
and  as  such  pass  even  for  subjects  of  jocularity  amidst 
the  adventures  of  a  wild  country.  Instances,  however, 
both  frightful  and  revolting^  sometimes  occur. 

"  It  is  welt  known  that  the  Bushmen,  a  tribe  of  wild 
Hottentots  who  inhabit  the  mountains  and  deserts  of 
South  Africa,  imbue  the  points  of  their  arrows  in  a 
strong  and  subtle  poisou,  and  that  the  venom  of  the 
roost  dangerous  serpents  to  be  found  in  that  country 
forms  a  principal  ingredient  in  its  compoeition.  The 
boldness  and  dexterity  displayed  by  these  wild  hunts- 
men, and  by  many  also  of  the  colonial  Hottentots, 
in  searching  out  and  seizing  alive  the  formidable 
robra-capello  and  puff-adder,  are  truly  astonishing. 
Still  more  surprising  is  it  to  witness  the  snake-hunter 
extracting  from  the  yet  living  and  writhing  reptile, 
held  fast  by  his  naked  foot  planted  on  its  necic,  the  little 
hag  containing  the  secreted  venom,  which  the  nge  of 
the  animal  injects  into  the  wound  made  by  Its  fangs  at 
the  moment  it  strikes  its  victim, — to  see  him  take  this, 
and  fearlessly  drink  its  contents,  as  school-boys  in 
England  would  suck  the  blob  of  the  honey-bee  !  The 
swallowing  of  this  venom,  they  conceive,  renders  them 
iu  time  proof  against  its  deleterious  efiects,  when  it  is 
brought  into  immediate  contact  with  the  blood,  whether 
by  the  bite  of  a  snake  or  the  barb  of  an  arrow. 

"  Several  of  the  most  respectable  Dutch  colonists  as- 
sured me,  as  a  fact  which  had  come  within  their  own 
knowledge,  that  there  are  to  be  found  among  the  wander- 
ing Bushmen  persons  whom  they  term  tUtnff  meestert 
(snake  masters),  who  actually  possess  the  power  of 
charming  the  fiercest  serpents,  and  of  readily  curing 
their  bite  ;  and  who  pretend  that  they  can  communicate 
to  others  their  mysterious  powers  and  invulnerability, 
by  putting  them  through  a  regular  course  of  poison- 
toting, 

*'  The  more  usual  object,  however,  of  the  Bushman  In 
catching  serpents  (exclusive  of  their  value  to  him  as  an 
article  of  food),  is  to  procure  poison  for  his  arrows.  The 
animal  venom,  too  thin  and  volatile  to  preserve  its 
efficacy  long  unimpaired  when  used  alone,  fs  skilfully 
concocted  into  a  black  glutinous  consistency,  by  the 
admixture  of  powerful  vegetable  and  mineral  poisons  : 
the  former  being  generally  the  juice  of  the  root  of  a 
species  of  amaryllis,  called  by  the  boors,  from  this  cir- 
cumstance, the  gifl-bolj  or  poison- bulb  ;  the  latter,  a 
^bituminous  or  unctuous  substance  which  is  said  to  exude 
from  certain  rocks  and  caverns.  With  this  deadly  mix- 
ture the  dwarfish  and  despised  African  anoints  the  des- 


To  remedy  the  bite  of  all  these  animals,  per- 
haps salad  oil  would  be  7ery  efficacious  ;  how- 
ever, the  Indians  make  use  of  a  composition, 
which  is  called  in  Europe,  Petro  de  Cobroj  or 
the  Serpent-stone;  and  which  applied  to  the 


perate  weapons  with  which  he  resists  (though  unavaiU 
ingly)  the  aggressions  of  the  colonists,  and  someUmes 
cruelly  revenges  the  Injuries  they  have  inflicted.** 

To  the  above  interesting  account,  by  Mr  Pringle,  cf 
the  Serpentd  of  South  Africa,  we  may  here  add  Mr 
Waterton's  observations  on  the  Snaket  of  So^tth  ^meruuy 
or,  more  properly,  Demerara. 

'*  Snakes,"  says  that  eccentric  and  enterprisiog  na- 
turalist, "  are  frequently  met  with  in  the  woods  betwixt 
the  sea-coast  and  the  rock  Saba,  chiefly  near  the  creeks 
and  on  the  banks  of  the  river.  They  are  laige,  beauti- 
ful, and  formidable.  The  rattle-snake  seems  partial  to  a 
tract  of  ground  known  by  the  name  of  Cansil,  No.  3  ; 
there  the  efiects  of  his  poison  will  be  long  remembered. 

**  The  camoudi  has  been  killed  from  thirty  to  foity 
feet  long  ;  though  not  venomous,  his  size  renders  him 
destructive  to  the  passing  animals.  The  Spaniards  in 
the  Oroonoque  positively  affirm  that  ha  grows  to  tke 
length  of  seventy  or  eighty  feet,  and  that  he  will  destroy 
the  strongest  and  largest  bull.  H  is  name  seenis  to  con- 
firm this  :  there  lie  is  called  '  matatoro,'  which  litervllv 
means  'bull  killer.'  Thus  he  may  be  ranked  among>t 
the  deadly  snakes  ;  for  it  comes  nearly  to  the  same  thing 
in  the  end,  whether  the  victim  dies  by  poison  from  the 
fangs  which  corrupts  his  blood  and  makes  It  stink  h<HTi- 
bly,  or  whether  his  body  be  crushed  to  mummy,  and 
swallowed  by  this  hideous  beast. 

"  The  t0Ai|p-#naie,  of  a  beautiful  changing  green,  and 
the  coral,  with  alternate  broad  traverse  bars  of  black  and 
red,  glides  from  bush  fo  bush,  and  -may  be  handled  with 
safety;  they  are  harmless  little  creatures. 

**The  labarri  tnaks  is  speckled,  of  a  dirty  brown 
colour,  and  can  scarcely  be  distinguished  from  the 
ground  or  stump  on  which  he  is  coiled  up  ;  he  grows  to 
the  length  of  about  eight  feet,  and  his  bite  often  prov» 
fatal  in  a  few  minutes. 

"  Unrivalled  in  his  display  of  every  lovely  colour  c£ 
the  rainbow,  and  unmatched  in  the  eflects  of  his  deadly 
poison,  the  counaeouehi  glides  undaunted  on,  sole  mon- 
arch of  these  forests  ;  he  is  commonly  known  by  ^m 
name  of  the  bush-master.  Both  man  and  beast  fly  be- 
fore him,  and  allow  him  to  pursue  an  undisputed  path. 
He  sometimes  grows  to  the  length  of  fourteen  feet. 

*'  A  few  small  oaitneit,  from  two  to  twelve  feet  Ion*, 
may  be  observed  now  and  then  in  passing  up  and  do««n 
the  river  ;  they  just  keep  their  heads  above  water,  aitd 
a  stranger  would  not  know  them  from  a  rotten  stump. 

"  Snakes  in  these  wilds  are  certainly  an  annoyance, 
though,  perhaps,  more  in  imagination  than  reality,  for 
you  must  recollect  that  the  serpent  is  never  the  flm  to 
offend ;  his  poisonous  fang  was  not  given  him  for  conquest; 
he  never  inflicts  a  wound  with  it  but  to  defend   exis- 
tence.     Provided   you  walk  cautiously,   and   do    not 
absolutely  touch  him,  you  may  pass  in  safety  close  by 
him.     As  he  is  often   coiled  up  on  the  ground*  an<l 
amongst  the  branches  of  the  trees  above  you,  a  decree  ol 
circumspection    is  necessary,  lest  you  unwarily  disturb 
him.     One  morning  I  had  been  following  a  new  species 
of  parouquet,  and  the  day  being  rainy,  I  had  taken  an 
umbrella  to  keep  the  gun  dry,  and  had  left  it  under  a  tree ; 
whilst  searching  about  for  it  I  obeerved  a  young  crndb- 
canarOf  ten  feet  long,  moving  slowly  onwards  in  a  pmSh 
where  timber  had  formerly  been  dragged  along  :    I  sa« 
he  was  not  thick  enough  to  break  my  arm  in  case  he  pA 
twisted  round  it.     There  was  not  a  moment  to  be  losL 
I  laid  hold  of  his  tail  with  the  left  hand,  one  knee  beir<g 
on    the    ground;  with   the   right  I  took  off  my    hat. 
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noand,  U  laid  to  draw  oul  the  venom.  The 
composiliun  of  (his  atone,  for  it  is  an  artificial 
substance,  is  kept  a  secret ;  and  perhaps  its 
effects  in  extracting  the  venom  may  be  imag- 
inary :  nevertheless,  it  is  certain  ibat  it  has 
a  power  of  sticking  to  the  skin,  and  sucking 
a  part  of  the  hlood  from  the  wound.  This  it 
may  do  somewhat  in  the  same  manner  as  we 
see  ft  tobacco-pipe  stick  to  tlie  lips  of  a  man 
who  is  smoking  ;  yet  still  we  are  ignorant  of 
the  manner  ;  and  the  secret  might  probably 
be  of  some  use  in  medicine.  It  were  to  be 
wished,  therefore,  that  those  who  go  to  India 
would  examine  into  Ibis  composition,  and  give 
us  the  result  of  their  inquiries;  but  I  fearthat 
it  is  not  to  benefit  mankind,  that  our  travel, 
lers  now  go  to  India. 


or  SERPENTS  WITHOUT  VENOM. 

Tub  class  of  serpents  without  poison  may  be 
distinguished  from  those  that  are  venomous  by 
tlieir  wanting  the  fang-teeth  :  their  heads  also 
are  not  so  thick  in  proportion  to  iheir  bodies; 
and,  ill  general,  they  taper  off  to  the  tail  more 
gradually  in  a  point  But,  notwitli standing 
their  being  destitute  of  venom,  tbey  do  not 
cease  to  be  formidable  :  some  grow  to  a  size 
by  which  they  become  (he  most  powerful  ani- 
mals of  the  forest ;  and  even  the  smallest  and 
most  harmless  of  (his  slender  tribe  find  protec- 
tion from  the  similitude  of  their  form. 

The  fangs  make  the  great  distinction  among 
serpents;  and  all  this  (ribe  are  without  them. 
«Their  teeth  are  short,  numerous,  an3,  in  the 
smaller  kinds,  perfectly  inoffensive  :  they  lie 
in  either  jaw,  as  in  frogs  and  fishes,  their 
points  bending  backwards,  the  better  to  secure 
(beir  prey.  They  want  that  artificial  mecha- 
nism by  which  ihe  poisonous  tribe  inflict  such 
deadly  wounds  :  they  have  no  gland  in  the 
bead  for  preparing  venom  :  no  conduits  lor 
conveying  it  to  the  teeth ;  no  receptacles  there: 
no  hollow  in  the  instrument  (hat  inflicts  the 
woand.  Their  bite,  when  the  teeth  happen  to 
be  large  enough  to  penetrate  the  skin  (for,  in 
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«boul  ft  yinJ  from  ths  grwiiid,  u  If  to  uk  me  »hit 
buarnui  I  huj  to  take  llbeitiu  nith  hli  Ml.  I  let  blm 
roma,  hinlng  uid  open-mouthed,  wlibin  two  feet  oT  my 
fioe,  >nd  then,  nith  ill  the  forre  I  wu  iRuteror,  I  droTe 
my  nst,  thiehJed  hy  my  hit,  full  In  hli  Jim.  H«  wu 
■tunned  lad  eonfounded  by  Ihe  blow,  uid  era  be  could 
recover  himwif,  1  hid  (sleBd  h<9  thriat  wltb  balb  hindi 
In  UKh  1  pultlon  thit  ha  could  not  bits  me  i  I  then  lU 
loired  him  to  coil  hlmaalf  round  my  body,  ind  mirched 
olTwIth  blm  u  ny  liiHuI  prlM.  Ha  proMd  ma  hint, 
but  oot  ilirmlogly  •/>.•'— /Talrrtoii'i  ITanderingi. 


general,  they  are  loo  small  for  this  purpose)  is 
attended  with  no  other  symptoms  than  tlioso 
of  an  ordinary  puncture ;  and  many  of  tlii» 
tribe,  as  if  sensible  of  their  own  impotence, 
cannot  be  provoked  to  bite,  though  never  so 
rudely  assaulted.  They  hiss,  dart  out  their 
forky  tongues,  erect  themselves  on  the  tail,  and 
call  up  all  their  terrors  to  intimidate  their  ag. 
gressors;  but  seem  to  consider  their  teeth  as 
unnecessary  instruments  of  defence,  and  never 
attempt  to  use  them.  Even  among  Ihe  largest 
of  this  kind  the  teeth  are  never  employed,  in 
Ihe  moat  desperate  engagements.  When  a 
hare  or  a  bird  is  caught,  the  teeth  may  serve 
to  prevent  such  small  game  from  escaping; 
but  when  a  buffalo  or  a  tiger  is  to  be  encoun- 
tered, it  is  by  the  strong  folds  of  the  body,  by 
theGerceverberationsofthe  tail,  that  the  enemy 
is  destroyed:  by  thus  twining  round,  and 
drawing  the  knot  with  convulsive  energy,  this 
enormous  reptile  breaks  every  bone  in  the  ani. 
mal's  body,  and  then,  at  one  morsel,  devours 
iti  prey. 

From  hence  we  may  distinguish  the  unve- 
nomous  tribe  into  two  kinds:  first,  into  tho^e 
that  are  seldom  found  of  any  considerable  mag- 
nitude, and  that  never  offend  animals  larger 
or  more  powerful  than  themselves,  but  which 
find  their  chief  protection  in  flight,  or  in  ths 
doubtfulness  of  their  form ;  secondly,  into  euch 
as  grow  to  an  enormous  size,  fear  no  enemy, 
but  iiidiacriminately  attack  all  other  animals 
and  devour  Ihem.  Of  the  first  kind  is  the 
Common  Black  Snake,  the  Blind  Worm,  the 
Esculapian  Serpent,  the  AmphisbEena,  and  ae- 
veral  others.  Of  the  second,  the  Liboya,  the 
Boiguacu,  Ihe  Depona,  and  the  Boiquatrara. 

The  Slack  Sitakt  is  the  largest  of  Englkth 


aerpenta,  sometimes  exceeding  four  feet  in 
length.  The  neck  is  slender ;  the  middle  of 
the  body  thick  ;  the  hack  and  sides  covered 
with  small  scales  ;  the  belly  with  oblong,  nar- 
row, transverse  plaits  ;  the  colour  of  the  back 
and  sides  are  ofa  dusky  brown  i  (he  middle  of 
the  back  marked  with  two  rows  of  small  black 
spots,  running  from  the  head  to  the  tail;  the 
plaits  on  the  belly  are  dusky  ;  ihe  scales  on 
the  sides  are  of  a  bluish  white ;  the  teeth  arc 
small  and  sermted,  lying  on  each  side  of  ibe 
jaws  in  two  rows.  The  whole  species  is  per 
fectly  inoffensive ;  taking  shelter  in  dunghills. 
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and  among  bushes  in  moiat  plac 
whence  they  Hldom  remove,  unlei 
midst  of  the  diij  in  aummer ;  when  they  are 
called  out  by  the  beat  to  baik  themaelves  in 
lbs  sun.  If  disturbed  or  attacked,  they  move 
away  among  the  brambles  witb  great  iwift- 
nesa  ;  but  it'  too  closely  pursued,  they  hiss  and 
threaten,  and  thus  render  themselves  Ibrmid- 
able,  though  incapable  ofoSeDding.' 

The  black  snake  preys  upon  frogs,  insects, 
worms,  mice,  and  young  birds:  and,  consider- 
ing the  smalliiess  of  the  neck,  it  is  amazing 
how  large  an  animal  it  will  swallow.  The 
black  snake  of  Virginia,  which  is  larger  tban 
ours,  and  generally  glows  to  six  feet  long, 
takes  a  prey  proportionable  to  itii  size ;  par- 
tridges, chickens,  and  young  ducks-  It  is  ge- 
nerally found  in  the  neighbourhood  of  the  hen- 
roost, and  will  devour  the  egg's  even  while  the 
hen  is  sitting  upon  tbem  r  these  it  swallows 
whole  ;  and  often,  after  it  has  done  the  mis. 
chief,  will  coil  itself  round  in  the  nest. 

The  whole  of  this  tribe  are  oviparous,  ex- 
cluding eighty  or  a  hundred  eggs  at  a  time, 
which  are  laid  in  dunghills  or  hot-beds ;  the 
heat  of  which,  aided  by  that  of  the  sun,  brings 
them  to  maturity.  During  winter  they  lie 
torpid,  in  banks  or  bodges,  and  under  old  trees. 

The  Blijui  Worm  is  another  bannleas  rep- 


>  ThI)  tnikt,  llmugh  not  paiMtioM,  1*  MmelimH  bold 
enougfa  to  uttuk  a  ribii,  but  miy  be  drixn  oil  byaimut 
utroka  rroni  a  itk-k,  or  whttaier  wMpon  ht  any  chuice 
to  bHB  In  fats  bud.  When  It  OTertAkH  i  perion  oho 
hu  andetmurod  tOMdtpo,  (not  hiving  hulcaungn  snougb 
to  uppoia  It,)  it  li  mM  to  iHod  Itself  round  hi*  legs  in 
•uch  1  manner  m  U  (brow  bim  down,  ind  Ihen  to  bite 

TbgblirkenfL*  tiKrygresdyormnk,  ind  [t  1*  diffi. 
I'ult  to  ke«p  it  out  wfa)D  one*  It  l<  scdutomed  to  gal  Into 
1  oelltr  wbara  milk  li  kepL  It  hu  been  seon  Laklng 
milk  out  of  Uia  nma  dlih  irlth  tbe  cbtldnn  •fIiIhhK  bit- 
ing tbsm,  Iboogh  Ihef  oTtan  giva  it  blom  wlUi  Itaeir 
(poons  upon  lbs  bout  wben  It  iria  too  greedy. 

Thua  mtkai  an,  hoveiar,  found  aitramely  uaeful  In 
AniariM  in  clearing  bouaai  of  rati,  nhlch  Uiej  punuo 
with  wondeHul  uility,  eiau  to  Uia  rary  mih  of  buns 
and  out-hou5«e  ;  for  Hhidi  good  aervlCDi  they  ira  ch»r- 
lihed  by  the  generilKy  of  Iha  Amerlcani,  -ho  are  at 
great  paioi  to  pranrva  and  multiply  the  bratd- 

Tbere  are  many  tpeclei  and  rtrletiai  o(  thl<  gemti  ij 
aerpants,  whicli  it  would  ba  tcdioui  to  •tiuownta. 


tile,  with  a  formidable  appearance.  The  usual 
length  of  this  species  is  eleven  inches.  The 
eyes  are  red ;  the  head  small ;  tbe  neck  alill 
more  slender  ;  &om  that  part  tbe  body  grows 
suddenly,  end  continues  of  an  equal  bulk  to  i 
tbe  tail,  which  ends,  quite  blunt :  tbe  colour  ot 
the  back  is  cinereous,  marked  witb  very  small 
lines,  compoaed  of  minute  black  specks  ;  the 
sides  are  of  a  reddish  cut ;  tbe  belly  dusky, 
and  marked  like  the  back.  Tbe  motion  oi 
this  serpent  is  slow;  from  which,  and  from 
the  smallness  of  the  eyes,  are  derived  itj 
names;  some  calling  it  the  slow,  and  some  the 
blind  worm.  Like  all  tbe  rest  of  the  kind  in 
our  climates,  they  lie  totpid  during  winter ; 
and  are  sometimes  found  in  vast  nnmbeis, 
twisted  together.  This  animal,  like  The  for- 
mer, is  perfectly  innocent ;  however,  like  the 
viper,  it  brings  forth  its  young  alive.  Go- 
ner tells  us,  that  one  of  these  I^ing  struck  on 
the  forehead  when  it  was  pregnant,  it  imme- 
diately caal  forth  its  young. 

Tbe  Amphisbiena,  or  tbe  Double  Headed 
Serpent,  is  remarkable  for  moving  along  with 
either  the  bead,  or  the  tail  foremost ;  and  from 
thence  it  has  been  thought  to  have  two  beads.' 
This  ermr  took  its  rise  from  tbe  thickness  ol 
the  tai!,  whi(^,  at  a  distance,  may  b« 
mistaken  for  another  head.  Upon  a  nearer 
view,  however,  tbe  error  is  easily  discor. 
ered,  and  the  animal  will  be  found  formed 
according  to  tbe  usual  course  of  nature.  It  ii 
as  thick  at  one  end  as  at  the  other ;  and  tbe 
colour  of  the  skin  is  like  that  of  the  earth,  being 
rough,  bard,  and  variously  spotted.  Some 
have  affirmed  that  its  bite  b  dangerous  ;  but 
this  must  be  a  mistake,  as  it  wants  tbe  fangs, 
and,  consequently,  tbe  elaboratory  that  pre- 
pares the  poison. 

These   animals   aro  only   formidable    from* 
tbeir  similitude  to  the  viper  tribe.     In  some 


■  AmpiMtnta  lilenlly  rigntfies  dttitlt^rBlteT,  and 
was  applied  to  thasa  antraalt  becauta  tliey  an  mors  beck 
backwaida  snd  Ibmrda.  Tba  unphitbaaim  of  modam 
luituralliti  all  belong  to  America,  and  muit  tharafara  ba 
diilerent  Irom  Iha  ampbiibmia  of  tbe  anctents.  Tbey 
v^  net  TenemDui.  Tfaa  0^ite  AmpUiUnabetmBiam 
in  Braill,  and  feeds  phlelty  on  anU.  Ill  length  i*  about 
a  fool  and  ■  half.  All  tfaa  amphlabma  wfatcb  are  nrird 
with  brown  and  white  ara  known  under  tha  nam*  oljat. 
iginpra,     Tbe  following  cut  raprsMDti  a  PitHttoM  Awl. 
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oountrieii,  where  such  *  reptiles  are  common, 
they  make  the  distinction  so  exactly,  that, 
while  they  destroy  serpents  of  one  kind  with 
great  animosity,  they  take  others  into  their 
houses,  and  even  into  their  bosoms,  with  a  kind 
of  unaccountable  affection.  The  Esculapian 
Serpent  of  Italy  is  among  this  number.  It  is 
there  suffered  to  crawl  about  the  chambers ; 
and  often  gets  into  the  beds  where  people  lie. 
It  is  a  yellow  serpent,  of  about  an  ell  long  ; 
and  though  innocent,  yet  will  bite  when  exas- 
perated. They  are  said  to  be  great  destroy, 
ers  of  mice  ;  and  this  may  be  the  reason  why 
they  are  taken  under  human  protection.  The 
Boy  una  of  Ceylon  is  equally  a  favourite  among 
the  natives ;  and  they  consider  the  meeting  it 
as  a  sign  of  good  luck.  Th6  Surinam  Ser- 
pent,  which  some  improperly  call  the  Ammo- 
dy  tes,  is  equally  harmless  and  desirable  among 
the  savages  of  that  part  of  the  world.  They 
consider  themselves  as  extremely  happy  if  this 
animal  comes  into  their  huts.  The  colours  of 
this  serpent  are  so  many  and  beautiful,  that 
they  surpass  all  description ;  and  these,  per- 
haps,  are  the  chief  inducements  to  the  savages 
to  cdtasider  its  visits  as  so  very  fortunate.  A 
still  greater  favourite  is  the  Prince  of  Ser- 
pents, a  native  of  Japan,  that  has  not  its  equal 
for  beauty.  The  scales  which  cover  the  back 
are  reddish,  finely  shaded,  and  marbled  with 
large  spots  of  irregular  figures  mixed  with 
black.  The  fore  part  of  the  head  is  covered 
with  large  beautiful  scales ;  the  jaws  bordered 
with  yellow;  the  forehead  marked  with  a  black 
marbled  streak;  and  the  eyes  handsome  and 
lively.  But,of  all  others,  the  Gerendaof  the  East 
Indies  is  the  most  honoured  and  esteemed. 
To  this  animal,  which  is  finely  spotted  with 
various  colours,  the  natives  of  Calicut  pay 
divine  honours;  and  while  their  deity  lies 
coiled  up,  which  is  its  usual  posture,  the  peo- 
ple fall  upon  their  faces  before  it  with  stupid 
adoration.  The  African  Gerenda  is  larger, 
and  worshipped  in  the  same  manner  by  the 
inhabitants  of  the  coasts  of  Mosambique.  The 
skin  is  not  so  finely  spotted  as  the  former ;  but 
it  is  variegated  all  over  the  body  with  very 
fine  white,  ash-coloured,  and  black  spots. 
The  brilliancy  of  colouring  in  these  reptiles 
would  only  serve  with  us  to  increase  our  dis- 
gust ;  but  in  those  countries  where  they  are 
common,  distinctions  are  made ;  and  even  in 
this  horrid  class  there  are  some  eyes  that  can 
discover  beauty. 

But  in  the  larger  tribe  of  serpents,  there  is 
nothing  but  danger  to  be  apprehended.  This 
formidable  class,  though  without  venom, have 
something  frightful  in  their  colour,  as  well  as 
their  size  and  form.  They  want  that  vivid 
hue  with  which  the  savages  are  so  much 
pleased  in  the  lesser  kinds  ;  they  are  all 
fbund  of  a  dusky  colour,  with   large   teeth, 


which    are    more    formidal>le   than   danger, 
ous. 

The  first  of  this  class  is  the  great  Liboya 
of  Java  and  Brazil,  which  Legaut  affirms,  he 
has  seen  fifty  feet  long.'     Nor  is  he  singular 

^  The  Boa  Conitriticr.-^Thit  !•  the  lirgest  of  the 
serpent  race,  reaching  generally  to  thirty  feet  in 
length.  Its  ground  colour  is  yellowish  gray,  on  which  is 
distributed,  along  the  back,  a  series  of  large,  chine-Uke, 
reddish  brovm,  and  sometimes  perfectly  red  variegations, 
wfth  other  smaller  and  more  irregular  marks  and  spots. 
They  are  readily  distinguished  from  other  serpents  In  the 
under  surface  of  the  tail,  being  covered  with  scuta  or 
divided  plates,  like  those  on  their  belly,  and  in  their  body 
not  being  terminated  by  a  rattle.  There  are  three 
species,  natives  of  Africa,  India,  the  larger  Indian 
ishuids,  and  South  America,  where  they  chiefly  reside 
in  most  retired  situations  in  woods  and  marshy  retreats. 
In  those  cases  where  the  boa  attacks  a  large  quadruped, 
such  as  an  antelope,  he  entwines  himself  round  his  prey, 
and  by  his  great  muscular  power  crushes  the  principal 
bones,  so  that  the  dimensions  of  the  victim  are  consider- 
ably reduced,  and  after  a  series  of  efforts  which  some- 
times approach  to  strangulation,  the  monster  makes  an 
end  of  his  meal.  There  are  stories  of  the  boa  constrictor 
destroying  even  the  buflalo  and  the  tiger,  by  crushing 
them  in  this  manner  by  the  astonishing  force  of  its 
musclee.  We  shall  confine  ourselves  at  present  to  a 
well-authenticated  account  of  the  voracious  appetite  of  a 
serpent  of  this  species,  which  was  brought  from  Batavia, 
in  the  year  1817,  on  board  a  vessel  which  conveyed 
Lord  Amherst  and  his  suite  to  England.  This  serpent 
was  of  large  dimensions,  though  not  of  the  very  largest. 
A  living  goat  was  placed  in  h\t  cage.  He  viewed  his 
prey  for  a  few  seconds,  felt  it  with  his  tongue,  and  then, 
withdrawing  his  head,  darted  at  the  throat.  But  the  goat, 
displaying  a  courage  worthy  of  a  better  fate,  received  the 
monster  on  his  horns.  The  serpent  retreated,  to  return 
to  the  combat  with  more  deadly  certainty.  He  seised 
the  goat  by  the  leg,  pulled  it  violently  down,  and  twisted 
himself  with  astonishing  rapidity  round  the  body,  throw, 
ing  his  principal  weight  upon  tlie  neck.  The  goat  was 
so  overpowered  that  he  could  not  even  struggle  for  escape. 
For  some  minutes  after  his  victim  was  dead  the  serpent 
did  not  change  his  posture.  At  length  he  gradually 
slackened  his  grasp,  and  having  entirely  disengaged 
himself,  he  prepared  to  swallow  the  lifeless  body.  Peel- 
ing It  about  with  his  mouth,  he  began  to  draw  the  head 
into  his  throat  ;  but  the  horns,  which  were  four  inches 
in  length,  rendered  the  gorging  of  the  head  a  difficult 
task.  In  about  two  houra  the  whole  body  had  disappeared. 
During  the  continuance  of  this  extraordinary  exertion 
the  appearance  of  the  serpent  was  hideous  ;  he  seemed 
to  be  suflering  strangulation  ;  his  cheeks  looked  as  if 
they  were  bursting  ;  and  tha  boms  appeared  ready  to 
protrude  through  the  monster's  scales.  After  he  had  ac- 
complished his  task,  the  boa  measured  double  his  ordi- 
nary diameter.  He  did  not  move  from  his  postura  for 
several  days,  and  no  Irritation  could  rouse  him  from  his 
torpor. 

The  Anaconda  is  a  name  which,  like  that  of  the  Boa 
Constrictor,  has  been  popularly  applied  to  all  the  larger 
and  more  powerful  snakes.  It  appeara  to  be  of  Ceylonesa 
origin,  and  may  therefore  belong  of  right,  as  weU  as  of 
usage,  to  the  Indian  species. 

Happily  the  appetite  of  these  gigantic  snakes  bean  no 
proportion  to  their  means  of  gratifying  it,  as  a  full  meal 
is  uniformly  succeeded  by  a  state  of  torpor,  which  fre- 
quently lasts  for  a  month  or  six  weeks,  or,  during  the 
cold  season,  even  for  a  longer  period. 

The  term  Python  is  bestowed  on  a  genus  approximat- 
ing to  the  Boa,  and  which  Cuvier  conceives  to  conti^n  all 
the  pretended  Boas  of  the  tDclant  continent.     Among 
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in  this  report,  aa  many  of  the  missionaries 
affirm  the  same ;  and  we  have  the  concurrent 
testimony  of  historians  as  a  further  proof. 
The  largest  animal  of  this  kind  which  has 
been  brought  into  Europe,  is  but  thirty-six 
feet  long ;  and  it  is  probable  that  much  greater 
have  been  seen  and  destroyed  before  they  were 
thought  worth  sending  so  far  to  satisfy  Euro- 
pean curiosity.  The  most  usual  length,  how- 
ever, of  the  Liboya,  is  about  twenty  feet,  and 
the  thickness  in  proportion.  The  teeth  are 
small  in  proportion  to  the  body  ;  nor  are  they 
used  but  when  it  seizes  the  smallest  prey.  It 
lies  in  wait  for  wild  animals  near  the  paths, 
and  when  it  throws  itself  upon  them,  it  wraps 
them  round  so  closely  as  to  break  all  the 
bones;  then  moistening  the  whole  body  over 
with  its  slaver,  it  makes  it  fit  for  deglutition, 
and  swallows  it  whole. 

The  Boiguaca  is  supposed  to  be  the  next  in 
magnitude,  and  has  often  been  seen  to  swal- 
low a  goat  whole.  It  is  thickest  in  the  mid- 
dle of  the  body,  and  srows  shorter  and  smaller 
towards  the  head  and  the  tail  :  on  the  middle 
of  the  back  there  is  a  chain  of  small  black 
spots  running  along  the  length  of  it ;  and  on 
each  side  there  are  large,  round,  black  spots, 

the  species  of  this  genus  is  the  Javan  snalce,  which  is  as 
iarge  as  any  boa.  It  inhabits  the  rice  fields  of  Java,  and 
feeds  usually  on  birds,  rats,  &c.  Its  bite  is  not  venom- 
Gus.      The  following  cut   represents  a  Python,  called 


Perms  Ppthon. 

The  Bungai^  like  the  boa,  have  simple  plates  under 
the  belly  and  under  the  Uil.  They  inhabit  the  East 
Indies,  where  they  are  called  Rock-Serpents.  Their 
length  is  about  seven  feet.     The  following  cut  represents 


a  Handed  Bungarum. 

The  Hydrat  have  the  posterior  part  of  the  body  and 
tail  very  much  compresMd,  and  greatly  raised  in  the 
verticle  direction,  which,  giving  them  the  faculty  of 
swimming,  constitutes  them  aquatic  animals.     They  are 


coTomoQ   In   some  latitudes  of  the  Indian  seas. 
above  is  a  figure  of  the  Spiral  Hydra 
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at  some  distance  from  each  other,  which  are 
white  in  the  centre ;  between  these,  near  the 
belly,  there  are  two  rows  of  lesser  black  spots, 
which  run  parallel  to  the  back.  It  has  a 
double  row  of  sharp  teeth  in  each  jaw,  of  a 
white  colour,  and  shining  like  mother-of  pearl. 
The  head  is  broad ;  and  over  the  eyes  it  i 
raised  into  two  prominences ;  near  the  ex- 
tremity  of  the  tail  there  are  two  claws,  resem- 
bling those  of  birds. 

These  serpents  lie  hid  in  thickets,  from 
whence  they  sally  out  unawares,  and,  raising 
themselves  upright  on  their  tails,  will  attack 
both  men  and  beasts.  They  make  a  loud  hissing 
noise  when  exasperated  ;  and  sometimes  wind- 
ing up  trees,  will  dart  down  upon  travellers, 
and  twist  them'selves  so  closely  round  their 
bodies,  as  to  despatch  them  in  a  very  few 
minutes.  Condamine,  however,  affirms  that 
their  bite  is  not  dangerous  ;  for  though  tlie 
teeth  are  so  large  as  to  itispire  the  beholder 
with  terror,  yet  the  wound  they  make  is 
attended  with  no  dangerous  consequences 
whatever.  Dellon  affirms,  that  they  gener- 
ally haunt  desert  places  ;  and  though  they  are 
sometimes  seen  near  great  towns,  or  on  the 
banks  of  rivers,  yet  it  is  generally  after  some 
great  inundation :  he  never  saw  any  but  what 
were  dead ;  and  they  appeared  to  him  like 
the  trunk  of  a  great  tree  lying  on  the  ground. 

To  this  class  of  large  serpents  we  may  refer 
the  Depona,  a  native  of  Mexico,  with  a  very 
large  head  and  great  jaws.  The  mouth  is 
armed  with  cutting  crooked  teeth,  among 
which  there  are  two  longer^ than  the  rest, 
placed  in  the  fore  part  of  the  upper  jaw,  but 
very  different  from  the  fangs  of  the  viper.  All 
round  the  mouth  there  is  a  broad  scaly  border; 
and  the  eyes  are  so  large,  that  they  give  it  a 
very  terrible  aspect  The  forehead  is  covered 
with  very  large  scales ;  on  which  are  placed 
others  that  are  smaller,  -curiously  ranged  : 
those  on  the  back  are  grayish,  and  along  it 
runs  a  double  chain,  whose  ends  are  joined  in 
the  manner  of  a  buckler.  Each  side  of  the 
belly  is  marbled  with  large  square  spots,  of  a 
chestnut  colour,  in  the  middle  of  which  is  a 
spot  which  is  round  and  yellow.  They  avoid 
the  sight  of  man  ;  and,  consequently,  never 
do  much  harm. 

Such  are  the  most  noted  animals  of  the 
serpent  tribe ;  but  to  recount  all,  would  be  a 
vain,  as  well  as  useless,  endeavour.  In  those 
countries  where  they  abound,  their  discrimina- 
tions are  so  numerous,  and  their  colours  to 
various,  that  every  thicket  seems  to  produce  a 
new  animal.  The  same  serpent  is  often  found 
to  bring  forth  animals  of  eight  or  ten  differ- 
*exit  colours  ;  and  the  naturalist  who  attempts 
to  arrange  them  by  that  mark,  will  find  that 
he  has  made  distinctions  which  are  entirely 
disowned  by  Nature :  however,  a  very  cou- 
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siderable  number  might  be  added  to  enlarge 
the  catalogue  ;  but  having  supplied  a  general 
history,  the  mind  turns  away  from  a  subject, 
where  every  object  presents  something  formid- 
able  or  lothesome  to  the  imagination.  Indeed, 
the  whole  tribe  resemble  each  other  so  nearly, 

1  Supplemental  Nole  on  ReptUet, — This  department  of 
animated  beings,  forming  the  third  class  of  vertebrate  ani. 
mals,  according  to  the  arrangement  of  Cuvier,  has  occu- 
pied vaiious  situations  in  the  classification  of  authors. 
Many  of  this  species  were  known  to  the  ancients. 
Pliny,  in  his  Hisioria  Naturalit,  has  given  all  the  infor- 
mation, respecting  those  that  were  known  daring  his 
time,  which  was,  however,  extremely  limited,  in  com. 
parison  to  what  is  our  present  stock  of  knowledge.  The 
first  of  the  moderns  who  increased  our  knowledge  respect- 
ing the  RepHUa  was  Aldrovandus,  a  Bohemian  noble- 
man, and  a  professor  of  the  university  of  Bologna :  he 
published  the  first  volume  of  his  Natural  History  in 
folio,  in  the  1599,  which  was  continued  by  his  successors, 
and  completed  in  fourteen  volumes,  in  the  year  1640. 
Gesner,  a  physician  of  Zurich,  was  the  next  who  took 
up  this  subject ;  he  published  a  work  entitled  a  History 
of  Animals,  in  three  volumes  folio,  which  appeared  iu 
1620.  To  this  work  he  added  a  treatise  on  Serpents. 
He  was  followed  by  Topsel,  a  British  author,  who  pub- 
lished a  History  of  Four-footed  Beasts  and  Serpents 
in  folio,  17  IB.  These  several  works  contain  much 
curious  infoi*mation  respecting  reptiles,  but  so  mixed  up 
with  hhie,  and  the  romance  of  travellers,  that  the 
accounts  are  not  to  be  depended  upon,  and  it  is  difficult 
to  separate  the  pure  matter  from  the  dross.  The  ani- 
mals  of  this  class  have  in  all  ages  furnished  matter  for 
fiction,  from  the  dangerous  qualities  of  many  of  the 
species,  or  the  disgusting  forms  and  frightful  appearance 
of  others.  We  are  told  that  the  march  of  the  army  of 
Attilius  Regulus  was  arrested  by  the  power  of  an  African 
serpent,  120  feet  long  ;  and  the  Basilisk  was  said  to 
possess  the  power  of  killing  any  person  who  looked  at  it, 
with  a  glance  from  its  eyes. 

But  it  was  not  until  the  publication  of  the  Synopsis 
Methodica  AnimtMum,  Qucuirupedum  et  Serpentini 
yeneris,  in  the  year  169S,  by  Ray,  that  we  had  any 
distinct  classification  of  reptiles  which  was  worthy  of 
attention.  His  arrangement  consists  of  three  orders  ; 
^rst,  oviparous  animals,  with  red  blood,  which  respire 
by  means  of  lungs,  and  which  have  a  heart  consisting  of 
one  ventricle.  This  order  includes  frogs,  divided  into 
aquatic  and  terrestrial,  toads,  and  tortoises.  Second^ 
Lizards,  and  their  congeners,  including  the  saurians  of 
Cuvier  ;  and  third.  Serpents,  or  the  ophidians  of  Cuvier. 

The  next  systematic  writer  who  followed  Ray  was 
Linnseus,  who  arranged  this  class  of  animals  under  the 
title  of  Amphibia  in  his  Systema  Naturce :  these  he 
divided  into  three  orders  :  namely,  ReptiUa,  Serpents, 
and  Nantes,  which  last  most  improperly  included  the  carti- 
laginous tishes  :  these  were  removed  to  their  proper 
station  by  Gmelin,  who  published  an  edition  of  the 
Systema  Naturmt  with  additions,  in  the  year  1758. 
LinnsBUS  was  followed  by  Klein,  who,  in  1755,  pub- 
lished his  Tentamen  Erpetoloyi^,  in  which  he  arranged 
serpents  into  two  orders  ;  Jirst,  those  whose  heads  are 
distinct  from  the  body,  with  an  elongated  tail;  and 
second,  those  with  the  head  not  distinctly  developed 
from  the  body,  and  provided  with  an  obtuse  tail. 

The  next  author  was  Laurentini,  a  physician  of  Vienna, 
who  published  his  Specimen  Medicum  exhibens  Synopsin 
JteptiUum  emendatam,  in  1768,  in  which  he  divides 
them  into  three  orders ;  namely,  1.  Leapsrs,  including 
frogi  and  their  congeners ;  2.  fathers,  such  as  lizards  ; 
S.  Serpents.  But  this  author  entirely  omitted  tortoises 
in  his  classification. 

Tlie  naturalist  whose  works  are  next  worthy  of  notice, 


that  the  history  of  one  may  almost  serve  for 
every  other.  They  are  all  terrible  to  the  im- 
agination, all  frightful  to  behold  in  their  fury, 
and  have  long  been  considered  as  a  race  of 
animals,  between  whom  and  man  there  is  a 
natural  antipathy.' 

is  Lacepede,  who  in  1798 — 1800,  published  his  Hi** 
ioire  Naturelle,  Qenerale  et  Partienliire  des  Quadrupedes 
ovipares  et  des  Serpentes,  intended  as  a  continuation  of 
the  Histoire  Naturelle  of  Buffon.  His  classification 
differs  but  little  from  that  of  Linnssus,  but  contains  a 
great  mass  of  new  and  interesting  matter,  and  he  gives 
more  accurate  details,  and  more  precise  generic  distinc 
tion  than  that  author. 

We  now  come  to  Brongniart,  whose  classification  of 
reptiles  far  outstripped  all  those  who  preceded  him.  In 
1799,  he  first  made  known  his  arrangements,  which  was 
published  in  1805,  under  the  title*  of  Essai  d'une  Ckusi- 
Jlcation  Naturelle  des  Reptiles.  This  has  superseded  all 
other  arrangements,  and  has  been  followed  by  Cuvier  in 
his  Regne  Animal.  His  orders  are  constructed  upon 
their  organization,  such  as  generation  and  respiration, 
together  with  the  exercise  of  the  animal  function,  such 
as  touch,  digestion,  and  locomotion.  Founded  upon 
these,  he  divides  the  class  Reptiles  into  four  orders ;  viz. 

1 .  Chelonians,  in  which  the  body  is  covered  with  a 
shield  or  plate,  comprehending  the  turtles  and  tortoises. 

2.  Saurians,  having  the  body  covered  with  scales,  in- 
cluding crocodiles,  and  their  congeners.  S.  Ophidians, 
destitute  of  feet,  such  as  serpents.  BatraeMans,  whose 
bodies  are  covered  with  a  naked  skin  ;  exemplified  in 
frogs,  &c 

In  the  Histoire  Naturelle  des  Reptiles  of  Latreille, 
published  in  Deterville's  edition  of  the  Histoire  NatureUe 
of  BufTon,  as  also  in  his  Families  NatureUes  du  Regne 
Animal,  published  in  1825,  he  has  attempted  some 
trivial  changes  on  the  classification  of  Brongniart ;  re- 
taining, however,  all  the  principal  features  of  his  arrange, 
ment  untouched. 

Dum^ril,  in  his  Elemens  des  Sciences  Naturelles,  has 
also  made  some  changes ;  but  these  are  unimportant. 

Daudin  published  his  Histoire  Naturelle  des  Reptiles, 
in  eight  volumes  8vo.,  at  Paris,  in  1802,  1803.  In  this 
elaborate  work  much  curious  inform^ion  is  brought  for- 
ward, and  many  particular  facts,  which  were  before  un- 
known ;  but  in  his  arrangement  he  has  followed  Brong- 
niart, with  some  slight  modification  in  the  genera. 

In  the  Linnoaii  'Pransactions  and  Zoological  Journal 
are  &ome  interesting  papers  on  Reptiles  by  Mr  Thomas 
Bell.  His  monography  of  the  tortoises  having  a  mov- 
able  sternum  in  the  second  volume  of  the  Zoological 
Journal,  and  also  his  essay  on  Leptophina,  a  group  of 
serpents,  contain  some  valuable  additions  to  our  know- 
ledge of  reptiles. 

The  heart  in  reptiles  is  so  constructed,  that  at  each  of 
its  contractions,  only  a  portion  of  the  blood  which  it  re- 
ceives is  transmitted  to  the  lungs,  the  remainder  of  thi.s 
fluid  is  returned  to  circulate  again,  without  having 
passed  into  the  lungs,  and,  consequently  without  having 
been  subjected  to  respiration  ;  hence  it  results  that  tb«) 
action  of  oxygen  on  the  blood  is  greatly  less  than  in 
mammiferous  animals  and  birds,  where  all  the  blood,  by 
passing  through  their  lungs,  is  exposed  to  the  action  of 
the  air.  Consequently,  as  respiration  causes  the  heal  in 
the  blood,  and  gives  to  the  muscular  fibre  its  suscepti- 
bility for  nervous  irritation,  the  temperature  of  reptiles 
is  much  lower,  and  their  muscular  power  greatly  weaker 
than  that  of  the  mammalia,  and  birds.  Therefore  they 
are  said  to  be  cold  blooded  animals.  Their  general 
habits  are  also  much  less  energetic,  almost  all  their  mo- 
tions consisting  of  crawling  and  swimming,  and  although 
several  species  run  or  leap,  at  times  with  considerable 
facility,  yet  upon  the  whole,  their  actions  are  sluggish* 
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uid  their  sentatlons  obtuse,  with  a  slow  digeition  ;  and 
in  temperate  countriee  they  pass  the  winter  in  an  almost 
constant  state  of  torpidity. 

The  brain  in  reptiles  is  proportionably  small,  and  not 
so  essential  to  the  exercise  of  their  animal  and  vital 
functions  as  to  the  mammalia  and  birds  ;  and  their  ten- 
sations  appear  to  be  referred  to  a  common  centre,  lor 
they  continue  to  live,  and  exhibit  voluntary  motions  long 
after  being  deprived  of  their  brain,  and  in  many  instsnces 
after  the  head  has  been  cut  oC  The  conuectioo  of  the 
nervous  system  with  the  muscular  fibre  is  also  less 
necessary  to  its  contractions,  and  their  muscles  preserve 
their  irritability  after  being  severed  from  the  body  much 
longer  than  in  the  higher  animals,  llie  pulsations  of 
the  heart  have  been  knoivn  to  continue  ibr  many  hours 
after  being  separated  from  the  body ;  and  even  without 
it,  the  body  will  move  for  a  considerable  leiigth  of  time. 
It  luts  been  observed  that  the  cerebellum  in  several  of 
the  species  is  extremely  small,  which  facts  agree  with 
their  slight  propensity  to  motimi. 

The  smallness  of  the  pulmonary  vessels  in  reptiles  en- 
ables them  to  suspend  respiration  without  retarding  the 
•irculalion  of  the  blood  ;  this  enables  them  to  dive  with 
more  facility,  and  to  remain  longer  undef'  water  than 
quadrupeds  or  birds.  The  cells  of  their  lungs  are  also  less 
numerous,  and  generally  large,  in  consequence  (^  their 
having  fewer  vessels  to  lodge  on  their  parietes,  and  the 
lungs  take  sometimes  the  form  of  simple  sac^,  scarcely 
cellular  in  their  structure. 

The  whole  class  are  provided  with  a  trachea  and 
larynx,  yet  many  of  them  are  incapable  of  prodncing 
articulate  sounds. 

As  their  blood  is  cold,  teguments  for  retaining  heat 
are  unnecessary,  and  instead  of  these,  therefore,  they  are 
clothed  with  s^es,  or  simply  with  a  naked  skin. 

The  females  are  provided  with  a  double  ovary  and  two 
oviducts,  and  the  males  of  several  genera  are  furnished 
with  furcated  organs  of  generation,  but  the  batrachians 
are  destitute  of  this  organ.  Those  females  which  couple 
deposit  eggs  which  are  protected  by  a  shelly  covering, 
and  those  species  which  do  not,  produce  soil  and  glary 
eggs,  destitute  of  any  crust.  These  they  abandon  after 
the  deposition  in  some  convenient  situation  ;  but  there 
are  a  few  species  which  carry  them  about  with  them. 
The  young  is  hatched  perfect  in  its  form  in  many  species: 
but  there  are  other  species,  which,  on  quitting  the  ova, 
have  the  organization  of  fishes,  and  whose  form  is  not 
perfectly  developed  until  after  a  certain  time  has  elapsed, 
when  they  undergo  a  complete  metamorphosis.  This  is 
well  exempHAed  in  the  frog  being  hatched  as  a  tadpole. 
These  are  provided  with  brancbin,  or  gills,  like  fbbes, 
and  some  of  the  genera  retain  these  organs  even  after  the 
developement  of  their  lungs.  In  several  of  the  oviparous 
reptiles,  particularly  in  the  coluber,  the  young  animal  in 
the  egg  is  formed  and  considerably  advanced  at  the  mo- 
ment it  is  deposited  by  the  mother  :  and  there  are  even 
some  species  which  may  be  artificially  rendered  vivipar. 
ous,  by  simply  retarding  the  time  of  laying  the  egg, 
which  M.  Geoflrey  St  Hllaire  has  proved  by  depriving 
the  colubra  of  water. 

The  quantity  of  respiration  in  reptiles  is  not  fixed,  as 
is  the  case  with  mammalia  and  birds,  but  varies  with  the 
proportions  of  the  diameter  of  the  pulmonary  artery,  com- 
pared to  that  of  the  aorta.  Tortoises  and  Hards,  for 
example,  respire  much  more  than  frogs,  &c. ;  and  hence 
results  a  much  greater  difference  of  sensibility  and  ner- 
vous energy  than  can  exist  between  one  mammiferous 
animal  and  another,  or  between  birds. 

A  greater  variety  of  form  prevails  amongst  reptiles 
than  is  found  among  the  mammalia  and  birds,  and  it  is 
in  the  production  of  the.«e  forms  that  Nature  seems  to 
have  imagined  shapes  of  the  most  fantastic  description, 
and  modifying  in  every  possible  manner  the  general  plan 
which  she  has  prescribed  to  herself  in  the  vertebrata, 
and  In  the  oviparous  class  in  particular. 


Reptiles  are  endowed  with  five  senses,  but  none  of 
them  in  great  perfection.  In  those  species  which  are 
covered  with  scales  or  plates,  the  sense  of  touch  is  very 
obtuse  ;  and  in  the  species  which  have  a  naked  skin,  such 
as  the  frog,  it  is  also  weak,  in  consequence  of  not  being 
adherent  to  the  body,  but  invelopes  it  like  a  bag.  In  the 
serpents,  the  eyes  are  immovable,  and  are  destitute  d 
eyelids ;  and  the  eyes  covered  with  a  corneous  substance ; 
in  some  genera,  three  eyelids  are  distinguishable,  while 
others  are  destitute  of  sight  They  have  no  cochlea,  and 
only  provided  with  a  small  bone  under  the  tympanum. 
Their  nostrils  are  small*  and  they  appear  to  have  a  veiy 
weak  sense  of  smell.  They  have  no  delicacy  of  taste,  for 
almost  all  the  species  swallow  their  food  eutirey  and  those 
in  which  the  Umgue  Is  soft  and  flexible,  this  organ  serves 
chiefly  as  an  instrument  for  the  seizure  of  their  food. 
None  of  them  have  true  fleshy  lips  ;  and  some,,  such  as 
the  tortoises,  are  provided  with  a  homy  bill,  like  that  of 
a  parrot ;  others  have  teeth  of  various  forms,  which  are 
not,  however,  formed  for  mastication,  but  to  assist  in 
holding  their  prey:  various  serpents  have  hollow  iangs, 
which  they  can  erect  at  pleasure,  when  they  opeo  their 
mouths  to  bite,  and  these  fangs  have  apertures,  from 
which  they  ii\]ect  into  the  wounds  made  by  them  an  active 
and  deadly  poison.  The  anal  opening  in  serpents 
serves  for  njected  matters,  as  well  as  for  organs  ef  gen- 
eration. 

The  physical  construction  of  reptiles  varies  consider- 
ably in  the  difierent  orders ;  deviating  in  aereral  essen- 
tial particulars,  to  which  no  general  characters  will 
apply.     The  following  is  an  outline  of  these  particnlan. 

I.  The  Chdoma,  or  Tbrfoswe,  have  a  heart  with  two  ao- 
rioles,  and  a  ventricle,  divided  into  (wo  nnequnl  eavitice, 
which  oommunicate  with  each  other.    Hie  blood  tnm 
the  body  is  poured  into  the  right  auricle,  and  from  the 
lungs  into  the  left^  bat  both  kmds  of  blood  are  paituilly 
mixed  in  paesfapig  through  the  ventricle:  their  body  is 
inveloped  by  two  plates,  or  bucklers,  formed  by  the  nbs 
and  sternum,  supported  by  four  feet.     The  envelope  of 
the  body  permits  no  part  to  prqject,  accept  the  head, 
neck,  tail,  and  four  feet.     The  upper  shield,  which  is 
called  the  earpace,  is  formed  by  the  libe,  of  which  there 
are  eight  pairs;  these  axe  widoied  and  reunited  by  den- 
ticulated  sutures,  and   with    plates  adhering  to  the 
annular  portion  of  the  dorsal  verfcebrs,  in  such  a  man- 
ner, that  all  these  parts  are  deprived  of  mobflity.    The 
lower  shell,  called  the  plastron,  is  fonned  of  pieces, 
usually  nine  or  ten  in  number,  analogous  to  a  stonnm; 
and  this  has  been  denominated  the  ttemum  by  the  mart 
recent  writere  on  natural  history.    A  f^ame  woik,  coo- 
siating  of  bonv  pieees,  which  have  been  oonsadered  as 
analogous  witn  the  cartilaginous  portion  of  the  ribs  in 
the  mammalia,  generally  encompasses  the  upper  aihell, 
uniting  all  the  nbe  which  comprise  it.    The  vertebne 
of  the  neck  and  tail  are  alone  movable.     These  two 
bony  envcJopes  being  covered  with  skin  or  by  scales,  the 
scapula  and  all  the  muscles  of  the  arms  and  neck,  in- 
stead of  being  articulated  to  the  ribs  and  spine,  as  in 
other  animals,  are  attached  beneath;  the  aame  arran^- 
ment  is  found  in  the  bones  of  the  peivis,  and  alao  in  all 
the  muscles  of  the  thiffh,  so  that  in  this  respMt  tor- 
toises have  been  termed  retroverted  animals.    The  ver- 
tebral extremity  of  the  scapula  is  articulated  with  the 
shield,  and  the  opposite  extremity  of  the  clavicle  with 
the  breastplate  or  sternum,  in  such  a  manner,  that  the 
shoulders  form  a  ring  for  the  passage  of  the  trachea  and 
oesophagus.    A  thira  and  larger  bony  branch,  is  directed 
downwiurd  and  backwards,  representing  the  oorsMwid 
apophysis  in  birds.  Ihelungs  are  extensive,  and  eitnjU«d 
in  the  same  cavity  with  the  other  viscera.    The  thorax 
being  immovable  in  the  greater  number,  it  ia  by  the 
action  of  the  mouth  that  the  tortoise  respires;  this  pro- 
cess being  effected  by  keeping  the  javra  closed,  and 
alternately  raising  and  depressing  the  os  J^foideK.     The 
first  movement  permits  tne  air  to  enter  by  the  noetrihk, 
and  the  tongue  afterwards  dosing  tiie  interior  opening, 
the  second  movement  forces  the  air  into  the  hmgs.  Tor- 
toises are  devoid  of  teeth;  their  jaws  are  invested  by  a 
homy  covering,  similar  to  the  mandibles  of  birdsi,  ex- 
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cent  in  the  Clielids,  where  they  are  oo^ered  with  &  akin 
only.  Their  tympanum  and  palatine  arch  are  fiz^d  to 
the  cranium  and  immoyable;  the  tongue  ia  short  and 
bristled  with  fleshy  filaments;  their  stomach  simple  and 
strong;  their  intestines  of  medium  length, and  destitute 
of  a  caecum.  Tortoises  lay  numerous  eggs^  whioh  are 
invested  hr  a  hard  shell.  These  are  deposited  in  the 
warm  sano,  under  the  inflaenoe  of  a  soathem  sun,  whore 
they  are  abandoned  by  the  parents,  and  are  hatched  in 
summer  bv  the  influence  of  the  atmosphere.  Tlie  ani- 
mals of  this  order  possess  great  tenacity  of  life,  and  they 
haTC  been  known  to  move  ibr  sereral  weeks  after  am- 
putation of  the  head.  They  require  but  little  nourish- 
ment and  can  pass  whole  months,  and  even  years,  with- 
out food. 

II.  The  Saimaf  or  /^c«ifd8,haTe  a  heart  with  two  aca- 
rioloi,  and  a  ventricle  sometimes  divided  by  imperfect 
partiaons  and  their  bodv  covered  by  scales,  supported 
by  four  or  two  feet.  The  ribs  are  movable,  and  par- 
tially attached  to  the  sternum,  and  can  be  raiiBed  or  de- 
pressed durinff  respiration.  The  luns  ejctends  more  or 
less  towards  tne posterior  part  of  the  oodv;  it  frequently 
penetrates  very  far  into  the  lower  part  ox  the  abdomen, 
the  transverse  muscles  of  which  pass  under  the  ribs,  and 
even  towards  the  neck  to  clasp  it  Those  species  in 
which  this  organ  is  very  large,  possess  the  singular 
faculty  of  changing  the  colours  of  their  akin,  aceoraing 
to  the  excitement  produced  on  them  by  their  wants  or 
passions.  Their  mouth  is  invariably  provided  with 
teeth,  and  in  most  instances,  their  toes  are  armed  with 
nails;  their  skin  is  covered  with  scales,  more  or  less  com- 
pact, and  in  a  few  species  with  scaly  granules.  All  the 
species  have  a  tail  more  or  less  long,  whioh  Is  very  thick 
at  the  base.  Most  of  them  liave  four  legs,  but  a  few  have 
onlv  two.  They  subsist  on  animal  food.  Like  the  ani- 
mals of  the  former  order,  they  deposit  their  egrs  favour- 
ably to  their  being  hatched,  where  they  abanoon  them  ; 
the  young  animal  is  hatched  perfect  m  its  form,  and 
never  nnaeivoes  any  metamorphosis. 

III.  The  Uphidia,  or  Serpents,  have  a  heart  with  two 
auricles,  and  are  d«titute  of  feet,  consequently  tliev  are 
the  only  order  of  this  class,  to  which  the  name  reptile  is 
strictly  applicable.  Cuvler  dirides  this  order  into  three 
families.  In  the  fint,  the  terms  Anguinet,  the  teeth  and 
tongue  of  which  are  similar  to  those  of  the  genus  Sens, 
of  the  preceding  order,  and  the  eye  is  prorided  with 
three  eyelids.  In  the  second  &mily,or  the  true  8eq>ents, 
all  the  genera  are  destitute  of  a  sternum  or  tlic  slightest 
developement  of  collar  bones  ;  the  ribs  are  articulated 
to  each  other  by  a  convex  and  a  concave  surface,  and 
encompass  almost  the  entire  drcumferenee  of  the  trunk. 
They  are  devoid  of  the  third  eyelid  and  tympanum. 
Although  their  heads  are  large,  the  true  cranium  forms 
but  a  small  portion  of  it.  Their  eyes  are  fixed,  but  they 
are  destitute  of  external  ears.  Their  nostrils  are  short, 
and  but  slightly  developed,  and  are  generallv  situate  at 
the  extremity  or  sides  of  the  muzale.  The  Tongue 
varies  much  with  the  species ;  and  althou^  it  is  soft, 
moist,  long,  and  forked,  it  neems  rather  destmed  to  assist 
in  seising  their  prey,  than  as  an  organ  of  taste.  The  scaly 
covering  ^ith  which  they  are  invested,  neoessarilv  ren- 
ders their  sense  of  touch  rather  obtuse.  Tliey  change 
their  skin  at  least  once  a  year.  The  third  family  em- 
braces the  Naked  serpents,  or  those  remarkable  animals 
whioh  form  the  genus  CiBcUia.  The  whole  animals  of 
this  order  are  provided  with  conical  and  curved  teeth, 
which  seem  rather  fitted  for  securing  their  prey,  than 
for  gnawing  their  food.  Some  of  the  genera  are  fhrnished 
with  previous  fiungs  in  the  superior  jaw.  which,  when 
erected,  press  a  gland  or  sao,  in  whicn  is  a  deadly 
poison,  widoh  flows  through  the  tube,  and  is  iigected 
into  the  wounds  pierced  by  the  fangs.  In  many  speoies, 
the  jaws  are  united  in  the  middle,  which  renders  the 
mouth  susceptible  of  considerable  dilatation.  Mid  en- 
ables them  to  swallow  their  prey  entire.  Tlie  process 
of  digestion  is  extremely  slow  in  all  the  animals  of  the 
order  ;  and  after  feeding,  they  assume  a  lethargic  con- 
dition, in  which  they  continue  firequently  for  weeks. 
Serpents  possess  a  heart  with  two  auricles  and  one  ven- 
tricle, divided  into  two  compartments,  and  thcv  have 
only  a  single  lung.  Their  ourculation  is  slow.  The  only 
Bound  emitted  by  serpents  is  a  hisdng  noise.  The  eggs 
are  usually  protected  by  a  covering,  or  shell,  whichis 
somewhat  oalcareous  ;  when  laid,  tney  are  commonly 
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united  like  a  strinff  of  beads,  or  in  the  form  of  a  wreath. 
Some  species  areTnowever,  viviparous. 

IV.  'Die  Batradda  are  provided  with  a  heart  which 
has  but  one  auricle,  and  a  single  ventricle ;  their  body 
is  niUced  ;  most  of  the  species  are  metamoiphosed  firom 
the  form  of  a  fish,  breathing  by  the  branoIii»,  or  gills, 
to  that  of  a  quadruped,  breathing  by  lungs,  when  in  a 
perfect  oondit ion.  In  two  genera,  however,  namely,  the 
iSerena  and  Prat&m,  they  retain  the  gills.  In  the 
fwmer  condition  the  aorta  leading  from  the  heart  is 
branched  into  as  many  stems  as  there  are  gills.  In 
those  dpecies,  the  branches  which  lead  to  the  gills  are 
all  obliterated  except  two,  which  unite  in  a  dorsal 
artery,  give  off  each  a  small  branch  to  the  lung.  Tliis 
fact,  as  observed  by  Cuvier.  is  the  circubition  of  a  fish, 
changed  into  that  of  a  reptile.  All  the  Batrachian  rep- 
tiles are  destitute  of  scales,  shields,  or  nails  on  their 
toes  ;  the  whole  body  and  limbs  beuig  covered  only  by 
a  naked  skin.  Their  eggs  liave  a  membranous  covering. 
In  some  speoies  fecundation  is  performed  during  the 
extrusion  of  the  eggs ;  in  others  they  are  deposited  in 
some  favourable  situation,  and  afterwards  impregnated 
in  the  same  manner  as  the  spawn  of  fishes. 

ORDER  I.— CHELONIA. 

Heart  provided  with  two  auricles  ;  body  inveloped  in 
two  bony  plates  or  shields,  which  are  formed  from  tlie 
ribs  and  sternum ;  ftimished  with  four  feet. 

Subdivision  I.— Laud  Tortoises. 

Tettudo. 

Te$tudo  radiata,  the  Radiated  Tortoise.  PI.  25,  fig.  1. 

Subdivision  II.^FitESBWATEB  To&toisbs. 

Em^  Europcoa,  European  Eiajs. 
Emye'pieta,  the  Painted  Tortoise,  pi.  25,  fig.  2. 
CSsludtL 

Cistuda  dauta,  the  Close  Tortoise,  pi.  25  fig.  3.     In- 
habits North  America. 
Chdcnura  SerpentuM, 

SuBDivisioM  III.--81U  Tortoises. 

CkeUmia, 

Ckdoma  imbrioata,  the  Hawk-bUled  Turtle.    Pi.  25,  f. 
4.    Inliabits  Uie  seas  of  the  Torrid  Zone. 
Cheljfifimbnoaia, 
TVumjfm/ero», 

ORDER  II.-SAURIA. 

Body  elongated,  invested  with  scales,  generally  fur- 
nished with  four  feet ;  toes  armed  with  (uaws,  at  least 
in  part ;  tail  more  or  less  long  ;  mouth  generally  with 
numerous  teeth. 

Family  L— Crooodilidjb. 

Body  elongated,  covered  with  square  scales,  of  which 
the  upper  and  under  are  the  Isrgest,  and  those  above, 
raisea  into  a  ridge  or  corina  in  the  middle  ;  provided 
with  four  feet,  with  five  toes  before,  and  five  behind,  ths 
three  interior  armed  with  nails,  ana  all  of  them  more  of 
less  united  by  membranes  ;  each  jaw  provided  with  a 
single  row  of  acute  teeth ;  tongue  fleshy,  depressed, 
and  almost  entirely  attached  to  the  lower  iaw ;  tail 
compressed,  and  provided  above  with  a  strongly  dentat- 
ed  crest.  Tlie  wiiole  animals  of  this  funilv  are  large, 
their  bodies  are  covered  with  square,  or  oblong  scales, 
of  which  those  above  form  elevated  lines^  which  are 
raised  into  a  double  crest  on  the  tail.  Their  heads  are 
long  in  proportion  to  the  body,  and  ponderous;  their 
jaws  are  articulated  l>ehind  the  cranium.  Their  nostrils 
form  an  elongated  canal,  which  has  its  origin  in  the 
throat,  and  terminates  at  the  point  of  the  muzzle,  where 
it  is  provided  with  a  semilunar  orifice,  which  it  can  open 
or  shut  at  pleasure.  Tlieir  eyes  are  furnished  with 
three  eyelids  ;  the  exterior  ear  is  very  small  and  can  be 
dosed  at  the  will  of  the  animal,  by  means  of  two  fleshv 
coverings  ;  under  the  throat  there  are  two  glands  which 
secrete  a  musky  substance*  through  small  orifices.  Tlie 
crocodiles  are  the  only  family  of  this  order  which  are 
destitute  of  clavicles,or  collar  bones;  but  their  caracmd 
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apophysis  is  attaohed  to  the  sternum,  as  in  all  the 
others. 

Oamala. 

Oaviala  Oangetioa,  the  Qanffetio  Crocodile.  PI.  25.  f . 
6.  QrowB  from  twelve  to  eighteen  feet  in  length.  In- 
habits the  rivers  of  India,  and  is  very  numerous  in  the 
(Hnges. 

Crooodilm. 

Croeodibu  vylaariM,  the  Common  CrooodUe.  PI.  25,  f. 
5.  This  animalffTows  to  the  great  size  of  from  twenty 
to  thirty  feet  in  length. 

Alligaior. 

Alligator  teUrops,  the  Common  AlJi|(ator.  PI.  25,  f.  7. 
Grows  from  eighteen  to  twenty  feet  m  length,  bilubbits 
Ouiana  and  Brazil.     Crooodlle's  Egg,  f.  12. 

Family  II.— Lacbhtinidjb. 

Tlie  members  of  this  family  are  charaeterised  by  a 
slender  extensible  tongue,  terminating  in  two  long  fila- 
mentary processes  like  the  viper.  Their  bodies  are 
elon^ted,  and  their  motions  rapid.  All  their  feet  are 
provided  with  five  toes,  armea  with  nails,  which  are 
separate  and  unequal,  particularly  those  on  the  hind 
feet.  Under  the  abdomen  and  around  the  tail,  their 
scales  are  disposed  in  traverse  and  parallel  bands.  Their 
tympanum  is  on  a  level  with  the  head ;  the  eyes  are 
protected  by  a  produced  skin,  which  is  longitudinally 
cleft,  and  which  shuts  by  a  sphincter.  Under  the  an- 
terior angle  there  is  a  rudimentary  third  eyelid.  Their 
false  ribs  do  not  form  a  complete  circle. 

Monitor. 

Tills  genus  is  divided  Into  sections.  1 .  With  a  com- 
pressed and  carinated  tail.  2.  Tail  nearly  round;  with 
a  dentated  ridge  above.  3.  Tail  nearly  round  without 
a  carinated  rioge  above.  Of  the  last  section  is  the  land 
Monitor,  which  inhabits  Egypt,  and  is  trained  by  the 
higglers  of  Cairo,  to  perform  tnoks,  they  having  previous- 
ly extracted  their  teeth. 

Draeoena, 

Dracama  Ouieuunsis.  PI.  25,  f.  10.  Body  reddish 
brown^  blended  with  green.  FVom  four  to  six  feet  long. 
Inhabits  Quiana.  Its  flesh  is  eaten  by  the  natives. 
Tliere  are  two  sections  of  this  genus,  via.  I.  With  a 
carinated  tail.  2.  With  the  tail  smooth  and  compressed 
towards  the  point. 

Teim.  There  are  two  seotions  of  this  genus.  1.  Tail 
carinated.  2.  Tail  smooth  ;  compressed  towards  the 
point. 

Teim  T^fuiein,  the  Teguixin  Usard.  P1.25.r.  15. 
Body  black,  spotted  with  blue  above,  and  of  a  bluish 
hue  below.    Nearly  six  feet  long.    Innabits  Brazil. 

Ainema. 

AiHevia  lemaitoata,  the  Striped  Amevia.  PI.  25,  f.  11. 
Inhabits  Africa. 

Laeerta. 

Taekydromus. 

FaKILY  III.— lOUAiriDiB. 

Lizard  shaped  ;  with  a  thick,  fleshy,  and  not  exten- 
sible tongue,  which  is  notched  at  the  point. 

CordffiuB.  Head  simple. 

Stelho.    Head  inflated  behind. 

Ainblyrhynchua,    Head  short  and  truncated. 

Agama.     With  a  tumid  head. 

Agama  mmnoata.  the  Muricated  Agama.     PI.  25,  f.  8. 

Trapelua.  Heaa  tumid  ;  scales  small  and  destitute  of 
spines.  The  only  species  of  tlds  genus  is  the  Egyptian 
Irapelus,  which  has  the  property  of  olianging  tlie  col- 
our of  its  skin,  in  a  still  more  remarkable  degree  than 
the  canieleon. 

Culotet,  Upwards  of  a  foot  long.  Inhabits  New  South 
Wales. 

liatmicus. 

DiuUiau  mUraiwu  the  Mitred  Banlisk.  PI.  25,  f.  9. 
Inhabits  Brazil.  The  flesh  is  eatable.  There  are  onlv 
two  species  of  this  genus  known,  that  above  described, 
and  the  Abovna  Basilisk  ;  they  are  diBagreeable  look- 
ing animals,  bnt  are  entirely  destitute  of  the  deadly 
properties  attributed  by  the  ancients  to  the  fzbulous 
animal  of  that  name. 

Draco. 

Draco  Untatus,  the  Flyuig  Dragon.  PI.  25,  f.  16.  Never 


exceeding  nine  or  ten  niches  in  length.    Inhabits  A 
and  Africa. 

fguana.  «»  *  lo 

Ihuana  vulgarigf  the  Common  Ghiana.    Pi.  25,  f.  1 3. 

Poiydtrtu.  Like  the  chameleon,  the  animals  of  this 
genus  have  the  power  of  changing  colour. 

AnoUm.  There  are  two  sections  of  this  senns.  1. 
With  the  taU  crested.    2.  With  the  tail  rouaded. 

Family  IV.— Qbckotidje. 

CMho,  Head  oonsiderabl};  depressed  ;  eyes  large  ; 
tongue  fleshy,  but  not  extensible  ;  paws  provided  with 
a  series  of  small  dose-set  teeth,  body  flattened,  covered 
above  with  small  shagreen-like  scales,  and  frequently 
tttberoulate ;  below  the  scales  are  smaller,  flat,  and 
imbricated ;  tail  with  circular  folds  ;  toes  widened  their 
whole  length,  or  at  the  extremity  only,  with  the  skin 
plated  or  scaly.  The  animals  of  this  genus  have  the 
power  of  ascending  perpendicular  walls,  and  they  can 
even  walk  on  ceilings.  Cuvier  divides  the  genus  into 
the  folloviring  subgenera : — 

I.  PlaiydaetsU. 

II.  Hemidaetyli. 

III.  Tkecadadttli. 

IV.  Ptyodae^. 

Ptyodadtdi  candiverbera,  the  Soailoped-taaed  Qecko. 
Pi.  iS,  f.  14.    Inhabits  ArabU. 

V.  PkjflmrL    Animals  simihir  in  form  to  the  Qecko. 

Family  Y.— CHAMJSLBOiaD& 

Chamaleon.  Tongue  fleshy,  cylindrical,  and  extremely 
extensible  ;  teeth  trilobed  ;  eyes  large,  but  nearly  cov- 
ered by  a  skin,  and  with  separate  movements  ;  destitute 
of  an  external  ear ;  occiput  pyramidal ;  body  com- 
pressed, back  edged  or  carinated,  the  whole  oovered 
with  small  shagreen-like  granules  :  all  the  feet  fdmished 
with  five  toes,  which  are  divided  into  two  sets :  the 
one  with  three  toes,  and  the  other  with  two,  each 
united  to  the  nails  by  a  membrane  ;  tail  round  and 
prehensile. 

Chanudeon  mdgcaria^  the  Common  Ghamdeon.  PI.  25, 
f.  17.  Twenty-two  mches  long,  including  the  taiL  In- 
habits India  and  Africa. 

Family  yi.~49ci2rciDJi. 

Tongue  not  extensible  ;  body  covered  with  equal- 
sized  inbricated  scales  ;  legs  short. 


Seineiu  ooddmuy  the  Galley  wasp.  PI.  25,  f.  26.   From 
twelve  to  eighteen  inches  in  length.    Inhabits  Jamaica. 

^  pakutrit^  the  Great  Water  Newt.    PL  25,  f.  18. 
Inhabits  stagnant  waters  in  Europe. 


Bmu  apiu.  the  Apoidal  Apus.    PL  25,  f.  27.  Inhabits 
the  shores  of  the  Volga. 


Cholddea. 
Ckirotea. 


ORDER  III.— OPHIDIA. 


Body  sreatly  cylindrical,  elongated,  generally  oovered 
with  scales,  and  destitute  of  feet. 

Family  I. — Amouinks. 

With  small  teeth  nearly  of  equal  size ;  tongue  nni- 
formly  notched  ;  ribs  more  or  less  united,  being  a  sub- 
stitute for  a  sternum  :  eyes  provided  with  three  eyeLd». 

ChikistturuB, 

Angms. 

Acontias. 

Family  II.— SERPRirrBS. 

The  species  of  this  family  are  very  numerous,  and  an; 
all  destitute  of  a  sternum  and  scapular  bon(».  and  wan^ 
the  third  eyelid,  and  also  the  tympanum.  CuTicr  sab- 
divides  them.  The  first  sulKliviaion  indudes  thoM 
which  have  the  lower  law  supported  by  a  tympaml 
bone  articulated  to  the  cranium  ;  the  two  branchet 
of  this  Jaw  fixed  before,  and  those  of  the  upper  jaw  to 
the  oraidnm,  and  to  an  intermajdlliary  bofte  :  witirh 
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prevents  their  dilatAtton.  The  ejtn  are  nanH  ;  the 
iKxly  cylindrical  and  covered  with  scales  ;  the  tonftne 
short ;  the  trachea  long  ;  the  heart  situate  far  behind, 
and  provided  with  a  single  long  only. 

L— JAWS  NOT  DILATABLE. 

Amphubana. 

Amphi$bana/uUgmo9a,theShimngAmp]u»hBaiiM.  Two 
feet  long.    Inhabits  Ceylon.    PL  25.  f.  25. 
Typkhps, 

IL-JAW3  DILATABLE. 

(1.)  Bod^  C^lmdrieal,  ttUh  Short  Tongue. 

Torlru, 

{2.)  Ooc^mtmonorleugiibomB     T\mgiie  ForiBd  ami 

EHentiUe. 

Boa, 

Boa  0amtiia,the  Soath  American  Boa.  Fl.  25,  f.  24.  In- 
habits Sonth  America.  In  this  genus  are  included  the 
largest  serpents,  some  of  which  reach  from  thirty  to 
fortv  feet  in  length. 

ErpeUm, 

(3.)  Shiddt  under  ike  tail  ranged  in  pain. 

Hurria, 

Dweat. 

Coluber. 

Dryinm. 

IfploMe. 

Acrodutrdut, 

(4.)  Serpenls  provided  uHtk  Poiton  Fange. 

The  teeth  in  this  section  are  fewer  in  number  m  the 
exterior  row,  than  in  the  preceding  section;  the  first  of 
those  teeth  is  larger  than  the  others,  it  is  hollow  and 
conducts  the  poison  from  the  sac  into  the  wound. 

P9emd(]hoa. 

Trimereturue. 

H^rojokii. 

PeUsmu. 

Ckermfdrue. 

(5.)  WUk  igoUded  Pangs. 

Crotahie. 

VroUdue  iorridm,  the  Common  Rattlesnake.    PI.  25, 
f.  23.    Fh>m  four  to  six  feet  long.    Inhabits  America. 
Seytalut. 
Aeantkopiu, 
l^tngdha. 


(6.)  Abdomen  tcUk  Tranaeerse  Platee,  divided  into  tioo 

under  ike  Tail. 

Trigonoaepkalue. 

PlcUamrue. 

Naia, 

Elape. 

Gnibra, 

Vipera. 

Family  III.— Naked  Sebpbxis. 

CooSm.  Ejes  extremelv  small  ;  body  cylindrical, 
skin  naked,  with  longitudinle  folds. 

ORDER  IV.~BATRACHIA. 

Heart  with  one  auricle ;  body  covered  with  naked 
skin  ;  lungs  two,  in  the  mature  condition,  but  provided 
with  branchiae,  like  fishes,  in  their  early  state. 

•Rana. 

Bona  laurina,  the  Boll  FVog.  PI.  25,  f.  21.  Inhabits 
North  America. 

ffyla. 

Bu/o. 

J9i^o>MW9,  the  Brown  Toad.  F1.25,f.22.  Inhabits 
Germany. 

/W 

Satamandra. 

This  genus  is  dirided  into  sections : 

1.  TWrsffia^— Tail  rounded  in  the  adult  state. 

2.  ^ftia^»o~Taii  compressed. 

Proteus. 

Proteus  anguinusj  the  Ph>ten8.  PI.  25,  f.  20.  This  is 
the  only  species  oi  the  genus,  and  has  several  remarka- 
ble peculiarities.  Besides  being  furnished  with  lungs, 
it  has  three  tufted  branchiae  on  each  side,  which  it 
seems  to  retain  through  life.  The  skeleton  is  nearly 
allied  to  that  of  the  ralamander,  but  is  provided  with 
more  numerous  vertebne  ;  and  the  general  form  of  the 
cranium  is  considerably  different.  It  inhabits  dark 
subterraneous  streams,  in  Camiola ;  and  is  the  only 
animal  known  to  exist  in  such  situations. 

Siren.  Provided  with  a  short  thick  adherent  tongue ; 
having  both  persistant  branchiie  and  interior  lungs  ; 
body  elongated,  cylindrical,  and  furnished  with  a  com- 
pressed tail ;  it  has  two  feet  only,  which  are  placed  for- 
wards on  the  body,  each  provided  with  four  toes. 

Siren  lacertina,  tne  Siren.  PI.  25,  £  19.  From  two 
to  three  feet  long.  Inhabits  the  marshes  of  South  Car- 
olina. There  is  but  one  species  of  this  remarkable 
?;enus :  which,  like  the  Proteus,  retains  during  its  life, 
hree  free  branchial  tufts,  situate  on  each  side  of  the 
neck,  while  it  has  at  the  same  time  lungs  for  breath- 
ing, iormed  in  the  ordinary  manner. 
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INSECTS  OF  THE  FIRST  ORDER. 


CHAP.   I. 

OF  INSECTS  IN  QENSRAL.* 

HAviira  gone  through  the  upper  ranks  of  Na- 
ture, we  descend  to  that  of  insects  ;  a  subject 

^  InsecU.-^The  following  is  BlummenKach's  descrip. 
Itou  of  Insects.  We  have  already  given  his  account  of 
Birds  and  of  Fishes. 

Insects  (he  says)  derive  their  name  from  the  circum- 
stance, that,  at  least  in  the  perfect  state,  the  head,  thorax, 
and  abdomen  are  separated  from  one  another,  as  though  by 
incisions,  nay,  in  many  cases,  seem  as  though  counected 
only  by  a  thread.  Besides  this,  however,  they  are  dis- 
tinguished, %Tith  a  few  exceptions  among  the  Genera  of 
the  Apterous  Order,  by  peculiarand  often  very  sensible  or- 
gans,  which,  in  the  perfect  state,  are  affixed  to  the  head, 
{Antenna  or  feelers,)  which  are  always  articulated  at  the 
root  and,  in  addition,  often  formed  into  several  joints; 
and  lastly,  by  their  homy,  jointed  legs,  the  number 
being  always  greater  than  in  other  animals ;  in  perfect  in- 
sects at  least  six,  and  in  many  instances,  as  many  as  one 
hundred  and  fifty,  &c. 

These  characters  excepted,  insects,  !n  general,  have 
but  little  in  their  external  appearance  that  is  common  to 
all.  The  almost  incalculable  number  of  species,  the 
endless  variety  of  offices  they  are  destined  to  perform, 
and  the  consequent  diflerence  of  their  modes  of  life, 
wants,  &c.  require  an  extreme  diversity  in  their  forms, 
in  which  respect,  as  well  as  in  the  inequality  of  their 
siises,  we  find  remarkable  contrasts. 

Even  their  external  coverings  are  much  more  diver- 
sified than  is  the  case  among  other  animals.  Many  are 
protected  by  a  homy  coat,  composed  of  several  portions, 
moving  on  one  another  like  the  pieces  of  a  gauntlet, 
which  serve  to  secure  them  from  the  effects  of  various 
accidents,  and  to  compensate  the  deficiency  of  bones, 
which  in  other  animals  afford  attachment  to  muscles,  &c. 
Many  are  covered  with  fine  hairs,  and  in  butterflies,  &c. 
the  wings  with  little  feathers  or  rather  scales,  which  are 
occasionally  of  most  beautiful  colours :  indeed,  I  may 
remark,  Uiat  many  animals  of  undescribable  beauty  are 
included  in  this  class. 

Insects  also  differ  materially  from  other  animals,  with 
regard  to  the  disposition  of  their  organs  of  sense,  and,  pro. 
bably,  their  mode  of  sensation,  insomuch  that,  many 
naturalists  have  refused  them  certain  of  our  extemal 
senses,  as  hearing  and  smell ;  but  without  justice,  as  the 


almost  inexhaustible,  from  the  number  of  its 
tribes,  and  the  variety  of  their  appearance. 
Those  who  have  professedly  written  on  this 
subject,  seem  to  consider  it  as  one  of  the  great- 
est that  can  occupy  the  human  mind,  as  the 
most  pleasing  in  animated  nature. — •*'  After 

former  clearly  exists  in  many  which  emit  certain  sounds, 
as  an  enticement  at  the  time  of  breeding,  and  the  latter 
in  a  still  greater  number,  which  are  capable  of  smelling 
out  their  food,  though  hidden. 

The  eyes  crif  insects  are  particularly  remarkable,  and 
with  respect  to  their  structure,  are  of  two  kinds.  The 
first  are  large  hemispheres,  mostly  composed  of  thousands 
of  facets,  but  in  some  instances,  of  numerous  conical 
points,  and  covered  on  tlie  inner  surface  with  a  layer 
sometimes  glittering,  sometimes  variegated.  Such  are 
found  in  most  winged  insects,  but  also  in  many  ApCera, 
as  the  lobster,  &c.  Those  of  the  second  kind  (stemma^ 
ta,  ocelli,)  are  simple,  small,  and  vary  as  well  In  nuB- 
ber  as  position.  Eyes  of  the  6rst  kind  seem  calculated 
for  seeing  at  a  distance  ;  of  the  second,  (or  looking  at 
near  objects  ;  at  least  it  may  be  supposed  so,  as  we  find 
that  butterflies,  in  their  winged  perfect  state,  hare  soch 
large,  compound,  telescopic  eyes,  whilst  as  caterpillars, 
they  have  small  myopic  ones.  Only  a  few  insects, 
crabs,  for  instance,  can  move  (heir  eyes. 

The  Antenrae  (feelers)  which  vary  much  in  difierent 
species,  in  many  instances  even  acc<Hrd{ng  to  the  sex, 
and  which  many  naturalists  have  supposed  to  be  orgaB:» 
of  smell,  taste,  &c.,  seem  to  be  nothing  more  than  their 
name  implies — organs  of  feeling,  probes,  which  are  of 
great  importance  to  insects  on  account  of  their  hard,  in- 
sensible covering,  and  the  immobility  of  their  ejes  in 
most  instances.    They  appear  to  possess  their  most  acute 
feeling  in  the  Antenna,  as  man  has  in  the  tips  of  the 
Angers  ;  and  as  for  the  most  part  they  live  in  dnrkncss, 
supply  the  want  of  light  bv  this  contrivance.     On  the 
other  hand,  the  purposes  oi  the  Palpi,  placed  near  the 
organs  of  mastication,  found  in  almost  bU  insects,  and 
considered  by  some  naturalists  to  be  oi^gans  of  sense,  are 
as  yet  undetermined. 

In  their  internal  structure  also,  insects  difler  ir»- 
teriallyfrom  red-blooded  animals.— For  instance,  i»hat 
has  been  considered  as  a  heart  in  caterpillars,  is  a  kn^ 
cjtnal  of  unequal  width,  placed  along  the  back,  bat  with- 
out any  vessel  arising  from  it ;  consequently,  the  nntritieo 
of  these  insects  must  be  efiected  in  a  peculiar  manner. 
totally  difierent  trom  that  of  red-blooded  animalsw    Oa 
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an  attentive  examination/'  says  Swammer. 
dam,  "  o(  the  nature  and  anatomy  of  the 
smallest  as  well  aa  the  largest  animals,  I  can- 
not  help  allowing  the  least  an  equal,  or,  per- 

the  other  hand,  they  una  provided  with  an  incalculable 
number  of  air-Tenele  of  an  astonishingly  delicate  stnM^> 
ture,  and  with  numerous  muscles,  diflering,  however,  as 
well  in  form  as  in  colour,  firom  those  of  red-blooded  ani- 
mals. 

Although  insects  ^nd  in  need  of  the  exchtnge  of 
carbon  of  oxygen  to  eflbct  the  continuance  for  life,  there 
are  but  few,  as  crabs,  grasshoppers,  many  cicada  and 
chafers,  in  which  a  motion  resembling  respiration  can  be 
observed.  Insects  in  general  breathe,  not  by  the  mouth, 
but  by  many  spiracula  *.  l*he  greater  number  of  them 
can  live  in  a  vacuum  much  longer  than  red-blooded 
animals,  and  many  in  mephltic  atmospheres  so  fatal  to 
others,  and  in  which  animal  and  vegetable  substances 
become  putrid,  as  carburetted  hydrogen  gas,  &c. 

The  abode  of  insects  on  and  under  the  surface  of  the 
earth,  is  much  less  limited  than  that  cf  the  other  classes 
of  animals.  They  are  found  on  almost  ail  warm-blooded 
animals,  and  even  the  larger  insects,  as  bees,  chafers, 
&c.,  are  infested  by  peculutr  kinds  of  lice.  There  are  but 
few  plants,  also,  (such  as  perhaps,  the  vew,  savine,  and 
most  tree-mosses,)  which  do  not  serve  for  the  abode  and 
support  of  known  insects.  Many  again,  as  the  oak,  are 
frequented  and  inhabited  by  more  than  a  hundred  dis- 
tinct species.  Generally,  however,  as  insects  are  difliued 
over  the  earth,  the  residence  of  individual  species  is  not 
less  frequently  limited  to  a  very  small  number  of  ani- 
mals and  plant?,  or  even  particular  parts  of  them. 

Only  a  few  insects  live  in  a  social  state,  affording 
mutual  assistance  in  their  labours.  The  greater  number 
follow  their  pursuits  singly:  many,  as  spiders,  live  In 
society  when  young,  but  afterwards  separate  and  live  in 
a  state  of  solitude,  seeing  creatures  of  the  same  species 
only  at  the  time  of  pairing. 

The  remarkable  edifices  and  habitations,  which  so 
many  insects  are  capable  of  executing,  have  been  already 
mentioned  in  speaking  of  instinct  There  are  but  few 
creatures  of  this  class  which  do  not,  at  least  once  In  their 
life,  give  proofs  of  this  natural  power  of  construction; 
either,  as  the  cloth-moth  and  water-moth,  form  a  habita- 
tion in  their  complete  and  larva  state ;  or,  like  others, 
fpinand  prepare  a  receptacle  to  contain  them  during 
their  metamorphosis  and  death-like  sleep  ;  or  like  the 
lion-ant,  dig  pits  ;  and  like  the  spider,  weave  webs  for 
their  prey  {  or  like  many  spedes  of  the  genus  Dyttcut^ 
and  some  spiders,  form  bags  or  nets  for  the  security  of 
their  posterity,  and  in  which  they  deposit  their  eggs. 
Many  of  those  which  live  in  communities,  build  common 
residences,  by  their  united  powers,  and  under  the 
guidance  of  an  extremely  regular,  geometrical,  innate 
instinct 

As  to  the  kind  of  nourishment  In  insects,  it  is  easy  to 
see  that  it  is  not,  as  in  most  red-blooded  animals,  calcu- 
lated merely  for  the  preservation  of  the  individual,  but 
more  particularly  for  the  purpose  of  conmndng  organised 
matter.  Insects  must  eat,  not  solely  to  satisfy  hunger, 
but  also  to  destroy  carrion,  to  annihilate  other  insects,  to 
extirpate  weeds,  &c. — An  admirable  provision,  to  the 
execution  of  which,  besides  the  almost  incalculable  num- 
ber of  species,  the  extremely  rapid  multiplication  of 
many,  the  unexampled  voracity  of  others,  and  the  quirii- 
ness  with  which  digestion  is  carried  on  in  their  very 
short  intestinal  canal,  all  tend  to  contribute.  Thus  it  is 
known  that  a  caterpillar  will  in  twenty-four  hours  con- 

*  On  Che  otJMT  hand,  Utia  class,  in  proportion  to  its  vast 
narober  of  spedra,  contalnt  but  few  nqiiauc  animals:  and  of 
these,  bnt  very  few  exist  In  the  oreea,  wh:ch  forms  the  abode 
of  by  far  the  (greater  number  of  spectes  in  the  preeeding  and 
•aceeeding  classn. 


haps,  a  superior  degree  of  dignity.  If,  while 
we  dissect  with  care  the  largest  animals,  we 
are  filled  with  wonder  at  the  elegant  disposi- 
tion of  their  parts  ;  to  what  a  height  is  our 

sume  more  than  three  times  its  own  weight. — The  organs 
of  mastication  in  insects  are  more  diversified  than  in  any 
other  class  of  animals  :  many  are  provided  with  jaws, 
having  teeth  and  moving  laterally  ;  others,  with  a  homy, 
pointed  snout,  {rattrum)  for  boring;  others  with  a 
fleshy  snout  having  a  wide  opening,  (jtroboscis) ;  and 
others  with  a  tongue,  so  called,  rolled  into  a  spiral  shape. 

Some  insects  are  secured  from  the  attadts  of  their 
enemies  by  their  deceptive  form  ;  others  by  having  the 
same  colour  as  the  plants  on  which  they  live,  and  coo- 
sequently  being  less  readily  noticed;  others,  by  the 
powerful  smell  which  they  can  diffuse  in  case  of  neces- 
sity ;  others  by  their  social  mode  of  life ;  others  again  by 
their  astonishing  strength,  &c.  Many  are  provided 
with  weapons,  as  horns  like  forceps  or  n{ppers,M)r  with 
stings  and  venom. 

In  the  mode  of  propagation  of  insects  there  are  also 
many  peculiarities.  Thus  the  two  sexes  in  one  and  the 
same  species  are  often  so  extremely  different  in  form 
that  they  seem  like  animals  of  distinct  kinds:  in  bees, 
and  many  similar  insects,  the  greater  number  is  without 
sex  ;  that  is  to  say,  they  are  themselves  produced  with- 
out being  destined  in  the  ordinary  course  of  nature  for 
generation  or  impregnation. 

Tills  peculiarity  extends  in  different  insects'  to  the 
mode  of  copulation.  In  not  a  few  species,  for  instance, 
it  is  effected  in  flying,  and  many  possess  wings  only 
during  the  short  season  of  breeding.  In  general,  the 
greater  number  live  in  a  state  of  compulsory  monogamy, 
inasmuch  as  they  are  incapable  of  copulating  more  than 
once  in  the  course  of  life :  death  is  with  them  so 
inevitable  a  result  of  their  first  copulation,  that  life  may 
be  prolonged  by  delaying  the  period  of  sexual  connec- 
tion. 

Among  other  peculiarities  of  the  business  of  propa- 
gation in  insects,  many,  as  the  cochineal- worm,  the 
land -flea,  become  of  an  enormous  sixe  during  pregnancy: 
thus,  in  the  white  ant,  it  has  been  calculated  that  the 
abdomen  of  the  female,  when  about  to  lay  her  eggs,  is 
2000  times  larger  than  previous  to  impregnation. 

Most  insects  lay  eggs,  which  the  mother,  by  a  truly 
wonderful  instinct,  always  deposits  precisely  in  the  situa- 
tions best  adapted  for  the  future  progeny.  Many,  for  in- 
stance, lay  their  eggs  in  the  bodies  of  living  insects  of 
other  kinds,  as  in  caterpillani,  pupas,  &c. ;  or  even  in  the 
eggs  of  other  kinds  of  insects.  The  eggs  of  insects  are 
occasionally,  particularly  among  butterflies,  of  very  vari- 
ous and  remarkable  form  and  appearance,  and  when  de- 
posited by  tlie  mother  in  the  open  air,  are  covered  with 
a  kind  of  varnish,  protecting  them  from  the  des- 
tnictlve  influence  of  rain  and  other  accidents.  Some  few 
insects  are  viviparous,  and  many,  as  the  plantJice 
(Aphides),  propagate  in  both  ways. 

A  very  remarkable  phenomenon,  almost  confined  to 
this  class  of  animals,  or  at  least  much  less  striking  In  the 
others,  is  their  metamorphosis.  There  is  not  any  winged 
insect  which  escapes  from  the  egg  as  such,  but  all,  as 
well  as  many  insects  which  have  not  wings,  must  first 
undergo  a  kind  of  change  at  certain  periods  of  their  ex- 
istence. By  this,  not  only  their  external  form,  but  also 
at  the  same  time  their  internal  structure,  contrary  to  com- 
mon opinion,  is  altered  in  a  certain  degree,  a  circum. 
stance  which  by  no  means  coincides  with  the  supposed 
pre-existence  of  pre-formed  germs. 

If  the  moth  existed  already  formed  in  the  caterpillar, 
we  should  at  least  expect  that  similar  moths  should  be 
produced  by  similar  caterpillars.  Bnt  many  American 
caterpillars,  which  resemble  European  ones  In  the  closest 
manner  posible,  give  origin  to  moths  having  totally  dif- 
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astoniBhment  rabed,  when  we  discover  all 
these  parts  arranged  in  the  least  in  the  same 
regular  manner !  Notwithstanding  the  small- 
ness  of  antSy  nothing  hinders  our  preferring 

ferent  forms:— and  on  the  other  band,  many  remarkably 
similar  moths  of  both  these  parts  of  the  worlds  are  devel- 
oped from  caterpillars  altogether  unlike. 

Insects  which  undergo  metamorphosis  are  called 
Larva^  whilst  in  the  state  in  which  they  escape  from 
the  egg.  They  are  mostly  very  small  on  their  first  ap. 
pearance,  so  that  a  full  grown  caterpillar  ot  the  willow 
moth  for  instance,  is  72,000  times  heavier  than  when  it 
issues  from  the  egg.  On  the  other  hand,  they  grow 
with  great  rapidity,  so  that  as  an  example,  the  maggot 
of  the  meat.fly,  at  the  end  of  twenty-four  hours,  is  155 
times  heavier  than  at  its  birth.  Some  larvss  have  feet, 
as  caterpillars  and  the  grubs  of  chafers ;  others  have  not, 
as  maggots  :  none  have  wings.  In  this  state  also  they 
are  incapable  of  propagating  ;  they  merely  feed,  increase, 
and  change  their  covering  several  times. 

The  form  into  which  the  larva  is  converted  is  called 
nympha.  Many  can  move  about  and  take  food  when  in 
this  state.  Others,  on  the  contrary,  are  covered  up,  as 
pupie  (chrysalis,  Aurelia),  and  pass  this  portion  of  their 
life  in  a  state  of  torpor  without  eating  or  moving. 

During  the  time,  however,  that  the  creature  thus  lies 
Unsensible  and  torpid  within  its  coverings,  a  great  change 
is  going  forward,  by  which  it  quits  the  larva-state,  and 
is  enabled  to  leave  its  prison  as  a  perfect  insect  {Inteehum 
tieelaraium,  imago).  Many  insects  finish  this  last  por* 
tioQ  of  their  existence  in  a  very  short  time.  Several, 
when  they  break  from  the  coverings  of  the  larva-state 
are  unprovided  with  a  mouth,  and  cease  to  eat  or  grow. 
These  two  functions  of  all  organised  bodies  they  per- 
formed while  larva  f  a  third  only  remains — to  propa- 
gate the  species,  and  then  to  give  way  to  their  posterity 
and  perish. 

The  immediate  utility  of  insects  to  man,  is  but 
limited ;  but,  on  the  other  hand,  the  parts  which  these  small 
and  unnoticed  animals  perform  in  the  general  economy 
of  nature,  is  in  an  equal  degree  varied  and  incalculable. 
Some  destroy  numerous  kinds  of  weeds  in  the  bud,  or 
extirpate  them  when  full  grown.  Another  extremely 
useful  object  is  efiected  by  many  insects  which  feed  on 
carrion,  live  in  dung,  &c.,  and  by  that  means  destroy, 
disperse  and  change  noxious  animal  substances ;  on  the 
one  hand,  obviating  the  infection  of  the  air,  and  on  the 
other,  promoting  the  fertilization  of  the  earth.  It  is  in 
this  way,  for  instance,  that  flies  are  so  serviceable  in  warm 
climates.  So  again,  there  are  innumerable  insects  which 
effect  the  impregnation  of  plants  in  a  very  remarkable 
manner,  as  a  species  of  Cynipt  is  employed  for  the 
artificial  fructifications  of  the  fig.  Various  kinds  of 
insects  are  used  as  baits  for  fishing.  Many  animals  of 
this  class,  as  crabs  and  some  kinds  of  locusts,  are  eatable. 
So  also  is  the  honey  of  bees,  from  which  mead  is  pre- 
pared in  many  parts  of  Europe  and  Africa.  Silk  is  em- 
ployed  for  clothing  and  many  other  purposes.  Several 
insects  afiTord  excellent  dyes,  as  cochineal,  &c.  Galls 
are  employed  for  ink, — wax  for  lights,  and  other  pur- 
poses. Lac,  which  is  the  product  of  certain  Indian  species 
of  coccus,  is  employed  to  make  varnish,  sealing* wax,  &c. 
As  medicines,  we  have  Spanish  flies,  wood-lice,  ants — 
the  oil-beetle,  recommended  in  hydrophobia,  and  many 
beetles  for  relieving  toothache. 

Great  as  is  the  utility  of  insects,  the  injury  done  by 
many  is  also  very  considerable.  Many  are  noxious  to 
the  products  of  the  earth  in  general,  cause  scarcity,  or 
as  locusts,  destroy  every  thing  in  their  course.  Some  are 
especially  injurious  to  com  ;  others,  as  caterpillars, 
grubs,  &c.,  to  garden-plants,  or  fruit-trees ;  the  various 
species  of  rorcus,  to  orange- trees  in  particular  ;  the 
iarvfp  of  some  species  of  derroestes,  &c.  to  forest  trees ; 


them  to  the  largest  animals;  if  we  consider 
either  their  unwearied  diligence,  their  won. 
derful  strength,  or  their  inimitable  propensity 
to  labour.  Their  amazing  love  to  their  young 
is  still  more  unparalleled  among  the  larger 
classes.  They  not  only  daily  carry  them  to 
such  places  as  may  afford  them  food  ;  but  if, 
by  accident,  they  are  killed,  and  even  cut 
into  pieces,  they,  with  the  utmost  tenderness, 
will  carry  them  away,  piecemeal,  in  their 
arms.  Who  can  show  such  an  example 
among  the  larger  animals,  which  are  dignified 
with  the  title  of  perfect?  Who  can  &id  an 
instance  in  any  other  creature,  that  can  come 
in  competition  with  this  ?" 

Such  is  the  language  of  a  man,  who,  by 
long  study,  become  enamoured  of  this  subject; 
but  to  those  who  judge,  less  partially,  it  will 
be  found  that  the  insect  tribe,  for  every  reason, 
deserve  but  the  last  and  lowest  rank  in  ani- 
mated nature.  As  in  mechanics  the  most 
complicated  machines  are  required  to  perform 
the  nicest  operations,  so  in  anatomy  the  noblest 
animals  are  most  variously  and  wonderfully 
made. — Of  all  living  beings,  man  offers  the 
most  wonderful  variety  in  his  internal  confor- 
mation; Quadrupeds  come  next,  and  other 
animals  follow  in  proportion  to  their  powers 
or  their  excellencies.  Insects  seem,  of  all 
others,  the  most  imperfectly  formed :  from 
their  minuteness,  the  dissecting  knife  can  go 
but  a  short  way  in  the  investigation  ;  but  one 
thing  argues  an  evident  imperfection,  vrhich 
is,  that  many  of  them  can  live  a  long  time, 
though  deprived  of  those  organs  which  are 
necessary  to  life  in  the  higher  ranks  of  nature. 
Many  of  them  are  furnished  with  lungs  and  a 
heart,  like  nobler  animals  ;  yet  the  caterpillar 
continues  to  live,  though  its  heart  and  lungs, 
which  is  often  the  case,  are  entirely  eaten 
away. 

But  it  is  not  from  their  conformation  alone, 
that  insects  are  inferior  to  other  animals,  but 
from  their  instincts  also.  It  is  true  that  the 
ant  and  the  bee  present  us  with  very  strik- 
ing instances  of  assiduity ;  but  how  far  are 
theirs  beneath  the  mark  of  sagacity  exhibited 
in  the  hound  or  the  stag !  A  bee,  taken  from 
the  swarm,  is  totally  helpless  and  inactive, 
incapable  of  giving  the  smallest  variation  to 
its  instincts  :  it  has  but  one  single  method  of 
operating,  and,  if  put  from  that,  it  can  turn  to 
•no  other.  In  the  pursuits  of  the  hound,  there 
is  something  like  a  choice  ;  in  the  labours  of 

ants,  &c.  to  meadows;  cock-roaches,  to  victuals ^  Mm 
white  ants,  &c.  to  furniture  ;  moths  to  woollen  i^Dodsi, 
fur,  &c.  ;  the  larvsD  of  many  small  insects,  to  books, 
colIectioDB  of  natural  history,  &c.  Lastly,  some  kinds 
of  vermin  infest  man,  horses,  sheep,  fowls,  other  domes- 
tic animals,  and  even  other  serviceable  insects,  as  bc«s, 
silk-worms.  Others  again,  as  scorpions,  are  formidabls 
by  their  venom. 
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the  bee,  the  whole  appears  like  necessity  or 
compulsion. 

If  insects  be  considered  as  bearing  a  rela- 
tion to  man,  and  as  assisting  him  in  the  plea- 
sures or  necessities  of  life,  they  will,  even  in 
this  respect,  sink  in  the  comparison  with  the 
larger  tribes  of  nature.  It  is  true  that  the  bee, 
the  silk-worm,  the  cochineal  fly,  and  the  can- 
tharides,  render  him  signal  services  ;  but  how 
many  others  of  this  class  are  either  noxious  or 
totally  unserviceable  to  him  ?  Even  in  a  coun- 
try  like  ours,  where  all  the  noxious  animals 
have  been  reduced  by  repeated  assiduity,  the 
insect  tribes  still  maintain  their  ground,  and 
are  but  too  often  unwelcome  intruders  upon  the 
fruits  of  human  industry.  But  in  more  un- 
cultivated  regions,  their  annoyance  and  devas> 
tations  are  terrible.  What  an  uncomfortable 
life  must  the  natives  lead  in  Lapland,  and  some 
parts  of  America,  where,  if  a  candle  be  lighted, 
the  insects  swarm  in  such  abundance,  as  in- 
stantly to  extinguish  it  with  their  numbers  ; 
where  the  inhabitants  are  obliged  to  smear  their 
bodies  and  faces  with  tar,  or  some  other  com- 
position,  to  protect  them  from  the  puncture  of 
their  minute  enemies  ;  where,  though  millions 
are  destroyed,  famished  millions  are  still  seen 
to  succeed,  and  to  make  the  torture  endless ! 

Their  amazing  number  is  also  an  argument 
of  their  imperfection.  It  is  a  rule  that  obtains 
through  all  nature,  that  the  nobler  animals  are 
slowly  produced,  and  that  nature  acts  with  a 
kind  of  dignified  economy ;  but  the  meaner 
births  are  lavished  in  profusion,  and  thousands 
are  brought  forth  merely  to  supply  the  neces- 
sities of  the  more  favourite  objects  of  creation. 
Of  all  other  productions  in  nature,  insects  are 
the  most  numerous.  Vegetables  that  cover 
the  surface  of  the  earth,  bear  no  proportion  to 
their  multitudes ;  and  though,  at  first  sight, 
herbs  of  the  field  seem  to  be  the  parts  of  orga- 
nized  nature  produced  in  the  greatest  abun- 
dance  ;  yet,  upon  minuter  inspection,  we  shall 
find  every  plant  supporting  a  number  of 
scarcely  perceptible  creatures,  that  fill  up  the 
varivius  stages  of  youth,  vigour,  and  age,  in 
the  compass  of  a  few  days'  existence. 

All  other  animals  are  capable  of  some  de- 
gree of  education  ;  their  instincts  may  be  sup- 
pressed or  altered  :  the  dog  may  be  taught  to 
fetch  and  carry  ;  the  bird  to  whistle  a  tune  ; 
and  the  serpent  to  dance  :  but  the  insect  has 
but  one  invariable  method  of  operating ;  no 
arts  can  turn  it  from  its  instincts ;  and,  indeed, 
its  life  is  too  short  for  instruction,  as  a  single 
season  often  terminates  its  existence. 

For  these  reasons,  the  insect  tribe  are  deser- 
vedly  placed  in  the  lowest  rank  of  animated 
nature;  and, in  general, they  seem  more  allied 
to  the  vegetables  on  which  they  feed,  than  to 
the  nobler  classes  above  them.  Many  of  them 
are  attached  to  one  vegetable,  often  to  a  sin- 


gle leaf ;  there  they  increase  with  the  flourish- 
ing plant,  and  die  as  it  decays  ;  a  few  days 
fill  up  the  measure  of  their  contemptible  lives ; 
while  the  ends  for  which  they  were  produced, 
or  the  pleasures  they  enjoyed,  to  us  at  least, 
are  utterly  unknown. 

Yet  while  I  am  thus  fixing  the  rank  of  a 
certain  class  of  animals,  it  seems  necessary  to 
define  the  nature  of  those  animals  which  are 
thus  degraded.  Definitions  in  general  pro- 
duce little  knowledge ;  but  here,  where  the 
shades  of  nature  are  so  intimately  blended, 
some  discrimination  is  necessary  to  prevent 
confusion.  The  smallness  of  the  animal,  foi 
instance,  does  not  constitute  an  insect ;  for 
then,  many  of  the  lizard  kind,  which  are  not 
above  two  inches  long,  would  come  under  this 
denomination  ;  and  if  the  smaller  lizards,  why 
not  the  crocodile  ?  which  would  be  a  terrible 
insect  indeed  !  In  the  same  manner,  small- 
ness, with  a  slow  creeping  motion,  does  not 
constitute  an  insect;  for,  though  snails  might 
be  called  insects,  with  the  same  propriety  the 
whole  tribe  of  sea  shell-fish  would  then  have 
equal  pretensions;  and  a  very  troublesome  in. 
novation  would  be  brought  info  our  language, 
which  is  already  formed.  Excluding  such 
animals,  therefore,  from  the  insect  tribe,  we 
may  define  insects  to  be  Utile  animals  without 
red  dloodj  honesy  or  cartilages^  furnished  with  a 
trunk,  or  else  a  mouthy  opening  lengthwise^  with 
eyes  which  they  are  incapable  of  covering^  and 
with  lungs  which  have  their  opening  on  the  sides. 
This  definition  comprehends  the  whole  class  of 
insects,  whether  with  or  without  wings  ;  whe- 
ther  in  their  caterpillar  or  butterfly  state ; 
whether  produced  in  the  ordinary  method  of 
generation  between  male  and  female,  or  from 
an  animal  that  is  itself  both  mrale  and  female, 
or  from  the  same  animal  cut  into  several  parts, 
and  each  part  producing  a  perfect  animal. 

Prom  hence  it  appears,  that  in  this  class  of 
animals  there  are  numerous  distinctions,  and 
that  a  general  description  will  by  no  means 
serve  for  all.  Almost  every  species  has  its 
own  distinct  history ;  and  exhibits  manners, 
appetites,  and  modes  of  propagation,  peculiarly 
its  own.  In  the  larger  ranks  of  existence,  two 
animals  that  nearly  resemble  each  other  in 
form,  will  be  found  to  have  a  similar  history  ; 
but  here  insects  almost  entirely  alike  will  be 
often  found  perfectly  dissimilar,  as  well  in 
their  manner  of  bringing  forth  and  subsisting, 
as  in  the  changes  which  they  undergo  during 
their  short  lives.  Thus,  as  this  class  is  proli- 
fic beyond  computation,  so  are  its  varieties 
multiplied  beyond  the  power  of  description. 
The  attempt  to  enumerate  all  the  species  of  a 
fly  or  a  moth  would  be  very  fruitless ;  but  to 
give  a  history  of  all  would  be  utterly  imprac- 
ticable :  80  TariouB  are  the  appetites,  the  man- 
ners, and  the  lives  of  this  humble  class  of 
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beings,  that  every  species  requires  its  distinct 
history.  An  exact  plan,  therefore,  of  Nature's 
operations  in  this  minute  set  of  creatures,  is 
not  to  be  expected ;' and  yet  such  a  general 
picture  may  be  given,  as  is  sufficient  to  show 
the  protection  which  Providence  affords  its 
smallest  as  well  as  its  largest  productions,  and 
to  display  that  admirable  circulation  in  nature 
by  which  one  set  of  living  beings  find  subsis- 
tence from  the  destruction  of  another ;  and  by 
which  life  is  continued  without  a  pause  in 
every  part  of  the  creation. 

Upon  casting  a  slight  view  over  the  whole 
insect  tribe,  just  when  they  are  supposed  to 
rouse  from  their  state  of  annual  torpidity,  when 
they  begin  to  feel  the  genial  influence  of 
spring,  and  again  exhibit  new  life  in  every 
part  of  nature,  th«ir  numbers  and  their  varie- 
ties seem  to  exceed  all  powers  of  calculation, 
and  tjiey  are  indeed  too  great  for  description. 
When  we  look  closer,  however,  we  shall  find 
some  striking  similitudes,  either  in  their  pro- 
pagation,  their  manners,  or  their  form,  that 
give  us  a  hint  for  grouping  several  of  them 
into  one  description,  and  thus  enabling  us  to 
shorten  the  labour  of  a  separate  history  for 
every  species.  Swammerdam,  Reaumur,  and 
Linnaeus,  have  each  attempted  to  abridge  the 
task  of  description,  by  throwing  a  number  of 
similar  animals  into  distinct  classes,  and  thus 
making  one  general  history  stand  for  all.  I 
will  avail  myself  of  their  labours ;  and  uniting 
their  general  distinctions,  throw  the  whole 
class  of  insects  into  four  separate  distributions, 
giving  under  each  the  history  of  every  species 
tliat  seems  to  me  considerable  enough  to  de- 
serve our  notice.  Thus  our  labour  will  be 
shortened  ;  and  the  very  rank  in  which  an  in. 
sect  is  placed,  will,  in  some  measure,  exhibit 
a  considerable  part  of  its  history.^ 

1  Sketch  of  the  Hietery  ef  fnMcte.— The  obMrration 
of  this  numerous,  dlvenified,  uid  intereiting  clue  of 
beings,  end,  consequently,  the  origin  of  entomological 
science,  must  necessarily  have  been  coeval  with  the  crea- 
tion of  man.  About  five  hundred  yean  before  Christ 
Hippocrates  wrote  upon  insects.  Aristotle  describes  them 
as  consisting  of  three  parts — bead,  trunic  and  abdomen : 
he  then  speaks  of  what  he  calls  trihet  of  insects,  dividing 
them,  from  their  mode  of  progression,  into  those  that  walk 
and  those  that  fly,  noticing  and  commenting  on  their  wings, 
proboscis,  antenoes,  and  Met,  carefully  observing  the  latter, 
and  exhibiting  in  this,  as  in  every  other  department  of 
soology,  that  accuracy  which  so  eminently  distinguished  the 
philosophical  preceptor  of  Alexander  the  Great.  Pliny  is 
the  next  author  of  any  note  whose  attention  seems  to  have 
been  directed  to  the  study  In  question,  for,  in  his  ele- 
venth book,  he  speaks  of  various  bees,  wasps,  frc.  From 
this  period,  down  to  1519,  when  the  work  of  Albertus 
Magnus  upon  insects  was  published,  the  science  made  a 
silent  but  certain  progress.  Its  advance  in  the  succeed- 
ing thirty  years  Is  visible  In  the  efficient  attempt  at  a 
better  system  of  classiftcation  than  had  hitherto  prevailed, 
in  the  I>e  Anlkmatiama  SmUerraneie  of  the  last  mentioned 
author,  in  1649.  He  there  divides  Insects  into  three 
claesee^those  that  walk,  those  that  fly,  and  those  that 


In  our  cursory  inspection  of  the  insect  tribe, 
the  first  animals  that  offer  themselves  are  those 
which  want  wings,  that  apjsear  crawling  about 
on  every  plant,  and  on  erery  spot  of  earth  we 

swim,  describbig  several  species  of  each  class.  In  1552, 
Wotton  published  his  De  DiffertntUe  Animulium,  and 
was  followed  by  numerous  writers  on  the  subject  c^  in- 
sects, whose  books  possessed  more  or  less  merit:  some  o( 
them  were  illustrated  with  figures^  and  all  tended  to  ren- 
der, the  study  more  worthy  of  the  name  of  a  science. 
We  may  mention  in  particular  the  folio  of  the  learned 
and  liberal  Aldrovandus,  1 602,  and  Moufiet's  lueeetarum 
Theairum.  The  EjiperimeHtOf  &c.  of  Redi,  1071,  also 
deserves  especial  attention  for  its  triumphant  relutation 
of  the  then  popular  error  tX  equivocal  generation— an  er- 
ror whose  origin  is  buried  in  the  remotest  antiquity,  up. 
held  by  the  ancient  philosophers,  and  not  even  yei  eradi- 
cated from  the  minds  of  the  ctunmon  people.  Redi  de- 
monstrated the  fact,  that  every  living  animal  is  derived 
from  an  egg,  deposited  by  a  parent  every  way  similar  to 
itself. 

Previous  to  this,  in  1069,  the  great  work  of  Swam- 
merdam—ffifferfa  Ituedarum  GeneralU~^\m  given  to 
the  public,  but  was  utterly  neglected  until  the  death  of 
the  author,  in  1680,  when  H  was  instantly  discovered  to 
be  of  such  value  as  to  demand  a  translation.  No  book- 
seller could  be  found  who  would  risk  the  espense  of 
printing  the  BibHa  Nature,  a  second  wdck  from  the 
same  pen,  until  it  accidentally  fell  into  the  possession  of 
the  learned  Boerhaave,  who  published  it,  together  with 
the  life  of  Swammerdam,  in  1738.  In  that  book,  which 
is  stIU  considered  as  one  of  the  most  vahnbie  we  poaseia 
on  the  anatomy  of  insects,  he  divides  them  into  tiie  four 
folkkwiug  classes  :»1.  those  whoae  characters  are  con- 
stant, undergoing  uo  change  whatever,  and  which  preserve 
for  life  the  form  in  which  they  leave  the  ovum :  splden^ 
&c. ;  2.  those  which,  on  their  liberation  from  the  ovmn, 
have  the  appearance  of  an  insect  without  wSngs,  but 
otherwise  completely  formed,  and  that  pass  Into  the  state 
of  a  nymph  or  chryrialis,  from  which  they  issue  provided 
with  wings,  and  fitted  for  continuing  the  species  ;  dra- 
gon-flies, &c.  :  S.  those  which,  having  existed  in  the 
ovum  in  a  disguised  form,  leave  it  under  the  appearance 
of  an  insect  (caterpillar),  which  freds  and  increases  in 
slae,  while  the  various  parts  of  the  new  animal,  into 
which  it  Is  to  be  converted,  are  forming  under  Its  skin, 
and  finally  becomes  a  nymph ;  moths,  butterflies,  &c. : 
4.  those  which,  having  arrived  at  maturity,  do  not  divest 
themselves  of  their  skin,  but  pass  Into  the  chrysalis  stata 
under  it,  rennaining  there  till  the  metamorphoais  Is  com. 
pletely  eflected,  when,  quitting  both  skins  at  once,  they 
come  forth  in  their  final  and  perfect  form ;  f  chneumona, 
&c. 

Malpigid  and  ValUsnieri  also  enriched  the  science 
with  the  results  of  their  observations.  In  common  with 
others  of  less  note.  The  MSmuiree,  &c.,  of  Perrauit 
(Paris,  1671),  Lister's  book  on  spiders,  the  iHHaria 
Animalium  jfngii^,  &c.,  (1678),  and  those  of  Ferrand, 
Mollerus,  and  Berelio,  all  tended  to  the  same  result.  In 
1685,  a  Ltatin  edition  of  the  works  of  Goedart  was  pub- 
lished by  Dr  Lister,  just  named,  a  learned  entomologist 
of  that  period,  and  physician  to  queen  Anne,  who  gave  a 
new  arrangement  to  the  materials  collected  by  his  indus- 
trious though  not  very  acute  author,  who  was  more  of  a 
collector  and  painter  of  insects  than  a  scletitific  observer. 
In  that  work.  Lister  establishes  ten  dasses  of  Insects  :— 
1.  moths  with  erect  wings,  or  dlumal  butterflies;  2. 
moths  with  horizontal  wings,  the  perfect  insect  of  the  ca. 
terpillar,  called  the  ffeometra  hy  Goedart;  3.  moths  witii 
deflected  wings;  4.  libellula;  fi.  bees:  0.  beetles:  7. 
jgrasshoppers :  8.  dipterous  flies;  9.  mttilpedes;  and,  10. 
spiders.  Then  is  nothing,  however,  la  this  ssode  of  di. 
vision,  which  merits  any  peculiar  piaiae^  or  that  should 
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regard  with  atiy  degree  of  attention.  Of  these, 
Bome  never  obtain  wings  at  any  period  of  their 
existence :  bat  are  destined  to  creep  on  the  re- 
getabie,  or  the  spot  of  earth,  where  they  are 
stationed  for  their  whole  lives.  On  the  con- 
prevent  as  from  piasiiig  immediately  to  the  microsrop]. 
cal  discoTeries  of  the  celebrated  Leuwenboeck,  from 
whose  inventive  genius  and  patient  observali<Mis  the  sci- 
ence received  such  essential  benefit,  not  more  by  what  he 
himself  discovered,  than  by  the  foundation  he  laid  for 
that  system  of  cIom  and  minute  observation^  which  alone 
leads  to  truth.  Our  limits  will  only  permit  us  to  desig* 
nate  Blankaart  and  Geyerus,  as  occupying  a  similar  rank 
with  Goedart. 

Ray,  however,  deserves  more  partioulai  notice.  His 
descriptions  are  very  exact  and  detailed,  and  his  various 
works,  Syncpit  Methodica  /Inimalium,  fee,  (Lond., 
1783),  ^nopnt  Methodica  Avium  et  Piseiumy  (L«nd., 
1713),  and  the  Historia  Insectarum  (Lend.,  1710),  suf- 
ficiently demonstrate  his  claim  to  the  title  of  the  first- 
true  systematist.  His  was  the  glory  of  serving  as  a  zoo- 
logical guide  to  the  fUostrioas  Swedish  reformer,  of  whom 
we  shall  soon  have  to  speak.  Ray  divides  insects  into 
two  great  classes — those  which  undergo  a  metamorphosis 
after  having  been  produced,  and  those  which  do  not. 
He  again  subdivides  each  of  these  classes  into  orders, 
characterized  by  the  feet,  or  by  their  absence ;  by  their 
habitations ;  by  the  sise  or  conformation  of  the  various 
parts  of  the  body ;  by  their  Iarv»,  &c.  In  this  arrange- 
ment were  included  certain  tribes  of  vermet,  subsequently 
separated  by  LinnsBus.  The  voluminous  productions, 
upon  this  subject,  of  the  indefatigable  Reaumur  who  di- 
rected his  researches  into  every  department  of  science, 
appeared  in  Paris  in  6  vols.,  4to.,  1734. — 1742.  His 
Memciret  pour  ttrvir  d  V  Hi^oire  det  IntecU — for  such 
is  its  modest  title-— is  an  admirable  work,  both  with  res- 
pect  to  the  number  and  value  of  the  observations  it  con- 
tains. It  is  to  DO  lamented  that  the  7th  volume»  which 
is  completed,  remains  unpublished.  The  intended  re- 
maining ones  were  not  commenced  when  Reaumur  died, 
in  1767. 

But  a  greater  name  than  any  we  have  yet  mentioned 
is  that  of  the  illustrious  reformer  of  the  nomenclature  of 
the  natural  sciences.  Notwithstanding  the  hboure  of  so 
many  ingenious,  learned  and  acute  observers  of  nature, 
the  history  of  animals,  and  that  of  insects  in  particular, 
remained  in  a  confused  state  until  the  illustrious  Linnsus 
reduced  the  chaotic  pile  to  order.  Dlrecrting  all  the  en. 
ergies  of  his  clear  and  comprehensive  mind  to  the  sub- 
ject, he  produced,  in  his  well  known  Systema  Natunt, 
1 735,  the  first  truly  methodical  work.  In  a  final  edition 
of  the  same  book,  we  find  an  arrangement  of  insects  dif- 
fering from  that  contained  in  the  former ;  and,  as  that  is 
the  one  always  referred  to  at  the  present  day,  and  as  his 
divisions  are,  to  a  certain  extent,  still  retained,  we  deem 
it  proper  to  notice  it  here.  He  divides  insects  into 
caleoptera,  hemopterct,  iepidaptera,  neurcpterat  hymenop' 
tera,  diptera^  and  aptera.  In  this  class  were  also  inclu- 
ded the  cnutaoea  and  araehnidess  now  forming  the  first 
and  second  classes  of  the  third  great  division  H  the  ani- 
mal kingdom,  or  the  animalia  articulata.  The  system 
of  Linuaus,  though  not  a  natural  one,  was  well  adapted 
to  the  limited  number  of  animals  then  known,  and  which, 
with  respect  to  insects,  did  not  exceed  800  or  900.  Its 
Bubsequentalterationsnecesaarily  arose  from  the  immense 
number  of  new  ones  which  the  increasing  zeal  of  obser- 
vers detected  in  every  part  of  the  globe. 

L* Admiral,  Letharding,  Lesser,  Degeer,  Roesel,  Sco- 
poll,  and  Geofiroy,  all  contributed  and  some  of  them 
greatly,  to  multiply  facts  and  detect  errora.  Lyonnet, 
however,  merits  something  more  than  the  bare  mention 
cif  his  name.  Animated  by  a  zeal  that  no  disappoint- 
ment could  damp,  and  armed  with  a  patience  that  set 
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trary,  others  are  only  candidates  for  a  more 
happy  situation;  and  only  wait  their  growing 
wings,  when  they  may  be  said  to  arrive  at  their 
state  of  full  perfection. 

Those  that  never   have  wings,  but   creep 

obstacles  at  defiance,  this  untiring  fnqulrer  devoted  feveii 
years  of  his  lifis  te  the  anatomy  of  a  single  insect — the 
larva  of  a  species  of  cossut  that  inhabits  the  willow.  Tiie 
plates  of  his  work,  the  TrxUii  AnaUmique  dela  CheniUe 
dm  Sauie  (4 to.,  1762),  eighteen  in  number,  were  all  en- 
graved by  his  own  hand,  with  a  minuteness,  fidelity,  and 
elegance  that  have  seldom,  if  ever,  been  equalled.  The 
entemble  is  pronounced,  1^  the  greatest  authority  ef  our 
age,  a  ckrf-d'ignwrt  both  of  anatomy  and  engraving. 

We  cannot  stop  to  notice  particularly  the  labours  of 
SchaeAer,  Seba,  Forster,  and  Prury,  each  of  whom  added 
something  to  the  general  funtf  of  knowledge.  With  res- 
pect to  those  of  Pabricius,  it  is  otherwise.  This  cele- 
brated entomologist,  and  pupil  of  Linineus,  published  nu- 
merous and  valuable  works  on  his  fiivourHe  science,  ni 
which  we  will  only  cite  the  Enlomelogia  SyHemaHca^ 
emendata  et  aucta  (4  vols.,  8vo.,  1792 — 1794),  the  Sup^ 
plementtttn  Entomologia  Systematica  (1798),  and  the 
Systema  Eleuiheratomm^  Rhynyotorum,  kc.,  (from  1801 
to  1805).  He  was  the  first  who  had  recourse  to  the 
parts  of  the  mouth,  or  organs  of  manducatioQ,  as  a  basis 
of  distribution  ;  and  a  vast  number  of  new  species  of  in- 
sects  were  described  by  him,  in  his  ramarkably  concise 
but  clear  manner,  with  which  Gmelln,  a  naturalist,  or 
or  rather  editor,  of  a  very  diiTerent  class,  enriched  the 
Syttema  of  Linnesus.  The  splendid  and  costly  worlcs  of 
Oliver  (5  vols.,  fol.,  Paris,  1789--1808),  Donovan 
(London,  1778-^1805),  Palisot  de  Beauvois,  (Paris, 
iol.,  1805,  et  seq.)  Cramer,  (4  vols.,  4to,  with  400  col- 
oured plates,  Amsterdam,  1779,  continued  by  Stoll,  in 
1  vol.,  4to.,  1790  et  seq.),  together  with  a  multitude  of 
othera  of  a  less  magnificent  description,  bring  our  sketch 
down  to  a  period  in  the  annals  of  the  natural  sciencen 
which  is  graced  by  the  name  of  Cuvier.  It  is  to  him 
that  we  are  indebted  for  what  is  termed  the  natural  me- 
thod, or  an  arrangement  in  which,  to  use  his  own  words, 
*'  all  beings  of  the  same  genus  are  placed  nearer  to  each 
other  than  to  those  of  all  other  genera  of  the  same  order 
similarly  disposed  with  respect  to  those  of  all  other  or- 
dera,  &c."  The  energy  and  discrimination  of  this  mo- 
dern oracle  of  the  natural  ociences,  as  he  has  justly  been 
styled,  aided  by  untiring  industry,  have  fixed  the  foun- 
dations of  zoology  upon  the  immutable  basis  of  compara- 
tive anatomy.  From  the  moment  his  Table  au  SlSmen- 
iaire  de  V  Hietoire  naturelU  dee  Animauje,  and  his  i>- 
pme  d'  Anaiomie  Compart,  made  their  appearance,  the 
entomologist,  in  common  with  the  cultivaton  €i  every 
other  branch  of  xoelogy,  was  sensible  that  he  at  last  held 
the  clew  by  which  he  could  hope  to  traveree  the  hitherto 
impracticable  labyrinth.  The  study  now  became  a 
greater  object  of  interest  than  e\er.  Lamarck  produced 
his  work  upon  in  vertebral  animals,  and  Latreilie,  guided 
by  Cuvier,  soon  gave  to  the  world  his  famous  entomologi- 
cal system . 

Among  the  modem  writers  of  eminence  on  the  sub. 
ject  of  insects,  MacLeay,  Leach,  and  Kirby  stand  pre- 
eminent  in  England.  Prussia  boasts  of  her  Klug  and 
Uliger;  Germany  of  her  Knoch,  Mannerheim,  and  Ger- 
mar ;  Russia  of  her  Fischer ;  Sweden  of  her  PaykuU, 
Gyllenhal,  and  Schoenherr ;  and  Fraooe,  that  ^vourite 
seat  of  science,  gave  birth  to  Latreilie,  the  greatest  of 
entomologists.  There^  too,  count  Dejean  is  busied  with 
his  admirable  work  en  coleopterous  insects,  which,  when 
completed,  will  leave  nothing  to  be  desired  with  respect 
to  that  order.  Leon  Dufour,  of  the  same  country,  by  his 
various  memoira  on  the  anatomy  of  a  new  species  of 
hrachinue,  on  that  of  the  eoleopiera,  of  the  cieaderim,  of 
the  cieadeUa,  of  the  forficulee,^  &c.,  lias  given  amplo 
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about  till  they  die,  may  be  considered  aa  con- 
stituting the  FIRST  GLASS  of  ittsccts.  All  these, 
ihe  flea  and  the  woodlouse  only  excepted,  are 
produced  from  an  egg;  and  when  once  they 

proofs  of  his  devotion  to  the  sdence,  and  of  his  title  to 
the  rank  of  the  first  entomological  anatomist  of  the  age. 
Savigny,  also,  who  sacrificed  his  sight  to  his  anatomies] 
investigations,  and  was  one  of  the  tanantt  wlio  accompa- 
nied the  expedition  to  Egypt,  has  rendered  the  most  im- 
porUnt  services  to  this  branch  of  zoology,  by  his  work  on 
the  mouths  of  insects.  In  America,  Melsheimer  (who 
furnished  Knoch  with  the  greater  part  of  his  species). 
Say,  Hentz,  Le  Conte,  Harris,  and  many  others,  have 
successfully  exerted  themselves  in  detecting  and  describ- 
ing the  insects  of  the  United  Stotest 

In  the  earlier  writings  of  Lamarck,  he  included  the 
CnisUcea,  as  well  as  the  Arachnides,  in  his  Class  In- 
sects. These  have  since  been  formed  into  separate 
Classes  by  him,  but  as  the  latter  of  these  is  so  nearly 
allied  to  the  true  insects,  we  reUin  it  at  the  head  of  that 
Class,  under  its  own  proper  title. 

ARACHNIDEa. 

Tlie  Arachnides  are  oviparous  animals,  provided 
with  articulated  members,  but  do  not  undergo  a  meta- 
morphosis, similar  to  insects.  They  respire,  either  by 
bronohisB  or  by  means  of  a  trachea,  the  openmgs  for 
the  admission  of  air  being  stigmatiform ;  and  they  are 
destitute  of  antenna:. 

ORDER  I.— PULMONARI^. 

With  a  heart ;  each  side  of  the  abdomen  with  bron- 
chial sacs  ;  six  to  eight  eyes  ;  two  pedipnlpi ;  two  jaws 
and  palpi ;  and  four  piur  of  feet :  sexual  organs  doable. 

SECTION  I.— PEDIPALPX. 

Very  large  palpi;  abdomen  distinctly  annulated, hav- 
ing no  web-spmning  papillse. 

Family  I.— Scorpiomides. 

With  a  sessile  abdomen, provided  with  four  spiracles, 
the  six  terminal  segments  forming  a  tail ;  the  last  one 
pointed,  and  serving  as  a  sting,  perforated  for  the  pas- 
sage of  poison ;  palpi  forceps-shaped.  Scorpio  A/er,  pi. 
26.  f.  1. 

Family  II.— TABAMruLiE. 

With  a  pedunculated  abdomen,  each  side  below  fur- 
nished with  two  spiracles,  and  terminated  by  a  stinglees, 
jointed  filament ;  palpi  arm-shnped,  with  spinous  ex- 
tremities ;  mandibles  monodaotyle  ;  anterior  feet  longer 
than  the  others ;  tongue  long  and  dart-shaped.  .  Thely- 
phomu  CaudattUf  pi.  26.  f.  2. 

SECTION  II.— ARANEIDES. 

Palpi  like  small  feet,  ending  in  a  hook  ;  last  joint 
bearing  the  sexual  organs  in  the  male  ;  four  or  six  ma- 
niiUse  placed  near  the  anal  opening,  in  both  sexes,  for 
the  purpose  of  spinning. 

I.— TETRAPliEUMONES. 

Provided  with  two  spiracles,  and  two  pulmonary  sacs 
on  both  sides.    Mj/gale  Ctsmeniaria,  pi.  26.  f.  3. 

II. — DiPNSUMONES. 

Having  only  one  spiracle,  and  one  pulmonary  sac,  on 
eaoh  side- ;  six  spinnmg  orifices ;  the  four  exterior  quad- 
rangular, and  two  smaller  ones  in  the  middle. 

Family  I.— Tdbitkljl 

Spinning  orifices  fasaoulated,  approximated,  and  cy- 
lindrical ;  feet  strong,    Armiem  Domettioa,  pi.  26,  f.  4. 

Family  II.— iN^quiTELLA. 
Spinning  paptlUe  converging  and  conical ;  feet  very 


break  the  shell,  they  never  suffer  any  further 
change  of  form,  but  continue  to  grow  larger 
till  they  die.  Thus  the  louse  or  the  spider  are 
produced  from  an  eggt  never  suffering  any  al- 

slender ;  first  and  last  pairs  are  usually  longer  than  the 
others^  jaws  inclined  upon  tlie  labium.  Softodes  tkoru- 
eicay  pi.  26,  f.  5. 

Family  ni.— OnBiTEi-iK. 

Differing  fitom  the  preceding  family,  m  the  first  and 
second  pair  of  feet  being  usually  longest ;  the  jawa  are 
straight,  and  wider  above.    Epeira  dkuiema,  pL  26,  f.  6. 

Family  IV. — Lateriorad^ 

When  in  a  state  of  repose  the  feet  sre  horizontally  ex- 
tended, four  anterior  longest  and  nearly  equal ;  cyw 
forming  the  segment  of  a  circle  in  one  division,  and  in 
two  parallel  lines  in  another.  Thomistu  oattanaUj  pL  26, 
f.7. 

Family  V.— Citioradjb. 

Eyes,  eight  in  number,  placed  eurvUinearly  triangu- 
lar, or  ovaUy  tronoated.  They  spin  no  webs ;  capture 
their  prey  by  leaping.    Lyoata  TarantuUif  pi.  26,  f.  8. 

Family  VI.— SALTfG]tAD£. 

Legs  formed  for  leaping ;  eyes  either  in  a  single  or 
double  quadrangular  group,  the  smaller  ones  withm  the 
other.    jErews  tnoniligerut,  pi.  26,  f.  9. 

ORDER  II.— TRACHEARI A 

Without  a  heart,  but  in  its  stead  a  single  dorsal  ves- 
sel ;  they  respire  tlirough  a  radiated  trachea,  the  air 
passing  through  spiracles  in  the  abdomen  or  thomx  ; 
eyes  firom  two  to  four ;  some  are  blind  ;  mouth  usually 
syphon-shaped  ;  sexual  organs  single. 

Family  I.— Pycmogomides. 

With  a  projecting  syphon  ;  four  ey^es  phioed  on  a  ain- 

gle  tubercle ;  feet  mostly  long,  terminated  by  unequal 
lOoks ;  at  the  base  of  the  first  sre  two  ovifcrons  wet. 
Pyottogonon  Baltenarum,  pi.  26,  f.  10. 

Family  II. — PSEUJX>scoBPiONra. 

With  very  laige,  pediform  palpi,  with  a  dldactyle 
hand  or  a  vascular  button.  -Chdifer  CoHcraidfSj  pi.  2b\ 
tli. 

Family  III.— Phalanoita. 

With  slender  filiform  palpi,  terminated  by  a  hook. 
iSiivr«^»«w,pl.26,f.  12. 

Family  IV. — Acarides. 

With  an  oval  or  globular  extremely  mmute  body ;  ge- 
nerally with  two  filiform  palpi ;  eyes  minute ;  eight 
hairy  feet,  eaoh  tenninated  with  two  or  three  ho^LS^ 
TroTnlndium.tinctorumy  pi.  26,  £  13. 


Family  V.— Hydrachnelljk. 

Mouth  generally  produced  and-feet  adapted  Ux  swim- 
ming,   ffydnuhna  geoffrapHeOj  pi.  26,  f.  14. 

Family  VI.— Ricini& 

Mouth  produced,  legs  formed  for  walking,  wanderinc, 
or  parasitical  land  animals.    Aiyat  r^lemu,  pi.  26,  f.  15. 

Family  VII.— Micbopbthira. 

Having  six  legs,  and  always  parasitical.    Leptta  Am- 
tumnalif.     PL  26,  f.  16. 

INSECTS. 
ORDER  I.— THYSANOURA. 

These  are  apterous  insects,  with  six  feet,  and  nudcr- 
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teration  when  once  they  are  excluded ;  but, 
like  the  chicken  or  the  duck,  remaining  inva- 
riably  the  same,  from  their  birth  to  their  dis- 
solution. 

go  no  metamorphoaii ;  head  distinet;  two  anteniuB, 
which  are  longer  than  the  head  ;  abdomen  with  a  ter- 
minal forked  or  filamentary  tail. 

Familt  I.— Lbpismena 

Antennie  with  many  nnall  joints ;  palpi  produced; ab- 
domen provided  with  a  senes  of  movable  appendages 
on  each  side.    Ma4shiU»  polypoda,  pL  28,  f.  I. 

Familt  II.— Podukblub. 

Antennie  four  jointed ;  mouth  destitute  of  palpi ;  no 
lateral  iqppendages  on  the  abdomen ;  tail  forked  (used 
in  leaping)  while  in  repose  it  is  folded  under  the  abdo- 
men.   Podura  FtumbeOy  pi.  28,  f.  2. 

ORDER  II.— FARASITA. 

With  six  feet ;  no  abdominal  appendages ;  two  or  four 
small  eyes ;  exterior  mouth,  nipple  or  snout-shaped,  in> 
closing  a  retractile  sucker ;  sometimes  having  membra- 
nous nps,  with  doubly  hooked  mandibles. 

.  Familt  I. — Mandibulata. 

Having  two  lips,  mandibles,  and  jaws.  Hieutus  oorvi- 
eoraeUf  pi.  28,  f.  8. 

Familt  II.— Sipbuncvlata. 

No  mandibles ;  mouth  consisting  of  a  beak,  from 
which  a  sucker  can  be  protruded  at  will.  FMUctuut  eo- 
lurtada,  pi.  28,  f.  4. 

ORDER  IIL-^YPHONAPTERA. 

With  a  oomprened  body  ;  month  provided  with  » 
two-pieced  sucker,  inclosed  between  two  articulated 
laminsB  ;  these  form  a  conical  or  cylindrical  beak,  co- 
vered with  scales  at  the  base.  It  consists  of  but  one 
genus. 

PnUa  irritans,  pi.  28,  f.  5.  With  an  oval  compressed 
body,  consisting  of  twelve  segments;  three  of  which 
compose  the  thorax,  and  the  remaining  the  abdomen ; 
six  (eet ;  beak,  jointed,  consisting  of  two  plates  inclosing 
R  sucker. 

ORDER  IV.— CX)LEOPTERA. 

Having^  four  cmstaoeous  elytra  or  wings,  the  two  up- 
per ones  m  the  form  <^  oases,  and  covering  the  under 
ones  when  at  rest,  which  are  folded  across  ;  they  are 
provided  with  mandibles  and  jaws  for  matticatioD  ;  the 
suture  betwixt  the  elytra  straight. 

SECTION  I.— PENTAMERA. 

Tarsi  with  five  joints. 

Familt  I.— Aobphaoi. 
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Each  jaw  with  two  palpi,  in  all  six  ;  antennas  gene- 
-  lly  filuorni,  and  simple.  Tribe  1. — CScendeletie.  Ter- 
restrial, deemieta  ooUmotaUx^  pL  28,  f.  6.  Tribe  ii.— 
CarabicL  Bradamu  Jurma,  I  7.  Tribe  iii.— Hydro- 
cantharL  Aquatic.  Oolymbetet  ntarmoraiut,  f.  8.  Tribe 
iv.— Gyrinites.    Oyrimu  nileatitt,  f.  9. 

Familt  II. — BaAcnTPTERA. 

Body  elongated,  narrow ;  antemue  moniliform  ;  each 
jaw  provided  with  a  palpus ;  elytra  shorter  than  the  ab- 
domen, but  covering  the  wings ;  anal  appendages  hairy. 
Tribe  i.— Pissihibri.  Oxyponu  rufiu,  pi.  28,  fTTo.  Tribe 
ii. — Longipalpi.  Fadenu  n^iooUii,  f.  1 1.  Tribe  iU. — 
Depressi.  Le$ieva  dickroa,  I.  12.  Tribe  iv. — Microce- 
phali.    Tadtttnu  airieapUUu,  f.  13. 

Familt  III.— Serricorites. 

With  filiform  or  setaceous  antennie,  tufted,  serrated. 


The  8BCOMO  oroxr  of  insects  consbts  of  such 
as  have  wings;  but  which,  when  produced 
from  the  eggf  have  those  wings  cased  up  in 
such  a  manner  as  not  to  appear.     This  casing 

or  pectinated  in  the  males ;  some  ending  in  a  toothed 
club  ;  npper  part  of  abdomen  covered  by  the  elytra,  ex« 
cept  in  ofte  genus ;  tanal  penult  joint  frequentlv  bi- 
lobed.  Tribe  i. — Buprestides.  Buprettis  n^pes,  pi.  28, 
f.  U.  Tnhe  ii.- Elaterides.  Efaier  ariolus.  f.  15. 
Tribe  ui.~Cebrionites.  mipieem  ^anea^pl.  2d,  f.  16. 
Tribe  iv. — Lampvrides.  Latnpyru  ^amgm^.  pi.  28,  f.  17. 
Tribe  v. — Melyndes.  AfalaaUus  mneua,  pi.  29,  f.  18. 
Tribe  vi.— Clerii.  Ojrilo  moMit.  f.  19.  Tribe  viL— 
X]rlotrogt  HyUeoetm  Dermaioid€»A.2\,  Tribe  viii.— 
Ptiniores.     AnMum  iettelatum^  t  20. 

Familt  IY. — Clavioornes. 

With  four  palpi,  elytra  nearly  covering  the  abdomen  j 
antennsB  eleven  jomted,  knobbed  at  their  pomts  ;  tarsi 
five  jointed.  Tribe  i.—Uystroida.  HokUptaglabraM^ 
28,  f.  22.    TVibe  &— Pekoides.    Neorophorut  maUet,  f. 


vi. — Macrodactyli.    Aquatic.     HeUroeenu  marginaiut, 
pL29,f.28. 

Familt  V.— Palpioornes. 

AntennsB  compressed,  six  or  nine  jointed,  with  a  per- 
foliated  or  solid  claviform  termination ;  body  henusphe- 
rical,  or  ovoid  ;  mentum  large ;  taiaxillary  palpi  long. 
Tribe  i.— Hydrophilu.  HydrojMvs  earaboidei,  pi.  29.  t 
29.  Tribe  li. — Splueridiota.  Spharidium  toarabaoideg, 
f.  80. 

Familt  VI.— Lahsllioornrs. 

Antcmns  eight  to  eleven  jointed,  but  nine  or  ten  the 
~  ''~  ~  number,  placed  in  a  fiirrow,  short  and  davi- 


'orm,  consisting  of  pectinated  laminie ;  two  anterior 
legs  externally  dentated  ;  chin  large,  frequently  cover- 
ing the  labium.  Tribe  1.— 8carabeeidee.  Orydes  Che- 
vnlaHi,  pi.  28,  f.  31.  The  animals  of  this  tribe  are  nu- 
merous, subject  to  great  variety,  and  are,  in  consequence, 
arranged  in  six  sub-tribes.  Tribe  ii. — ^Lucaoldes.  Lu- 
oanua  emnanumeua^  f.  32. 

SECTION  II.— HETEROMERA. 

First  four  tarsi  five,  and  last  two  four  jointed. 

Familt  I. — Mblasoma. 

Tarsal  joints  mostly  entire;  antennae  moniliform, 
tl^rd  joint  elongated,  always  inserted  under  the  project- 
ing borders  of  the  he«d  ;  point  of  mandibles  bind  ;  In- 
ternal side  of  jaws  with  a  tooth  or  hook.  Tribe  i. — Pi- 
meliarift.  Pkm«/tawi^tto,pl.28,f.33.  Tribe  U.—Blap 
sides.  BlajumortimoLytU,  Tribe iii.—Tencbrionite8 
Ciyptiata  gdbuhuy  f .  So. 

Familt  II.— Taxicornbs. 

Mandibles  bifid  at  their  points ;  joints  of  tarsi,  except 
the  anterior  four,  entire ;  antenns  length  of  head  and 
thorax,  with  claviform  tips,  and  usually  partly  perfoli- 
ated.  Tribe  i— Diaperiales.  Diaperis  bo/eti,  pi.  29,  f. 
36.  Tribe  ii.— Cossyphenes.  OottjipkeMet  Hqffmanteggii, 
pi.  2&  f.  37.  Tribe  lU.— Qrassicomes.  CuodaUm  nodo 
ium,  f,  38. 

Familt  III. — Strnslttra. 

Mandibles  sometimes  pointed,  jaws  unarmed ;  penult 
joint  of  tarn  bilobate.  antemue,  filifonm  or  setaceous, 
often  longer  than  the  nead  and  thorax.  Tribe  i. — He- 
lopii.  .^^^CM^acMf,pl.  28,  f.  39.  Tribe  U.—Cistel- 
ides.  Ouleiatulpkur«a,ipi.29,fA0,  Tribe  iii.— Securipalpi. 
Mdandrya  earaboides,  f.  41.  Tribe  iv. — (Edemerites. 
CEdemera  podograria,  f.  42.  Tribe  v. — Rhyuchostoma. 
Slenostoma  roatrata. 
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up  of  the  wings,  nowerer,  does  not  prevent  the 
ftnimal's  running,  leaping,  and  moving  with 
its  natural  celerity ;  bat  when  the  case  bureta, 
and  the  wings  have  a  power  of  expanding,  all 

Fahtly  IV.-^Trachbudbs. 

With  a  oordiform,  triwqsfUar  heftd,  apart  from  the 
thorax  ;  antenne  simple,  nabelliform,  pectinated,  or 
aerrated ;  jaws  without  oomeoua  teeth  ;  tanal  hooks 
entire ;  penult  joiot  ueually  bilobed.  Tribe  i. — Laona- 
riie.  /^a^noria  JUrto,  pi.  29,  f.  4i.  Tribe  il—Pyrochro- 
ides.  Pyrockroa  ooocumo.  f.  45.  Tribe  Ui. — MoraelloiUD. 
Atorddia  aeuisala,  pi.  28.  t.  46.  Tribe  iv.— Antliieidee. 
Nvtotem  monooem.  pi.  29,  f.  47.  Tribe  v.—Horialea. 
Horia  maedata^  pL  28,  f.  48. .  Tribe  vL—CaotharidiflB. 
CktnthariM  veticalona,  f.  49. 

SECTION  III.— TETBAMERA. 

All  the  tani  foor-jointed. 

Family  I.— RHVNCHomoRA. 

Head  rostriform,  mouth  terminal ;  antenna  generally 
olaviform,  geniculate,  and  Lnaerted  on  the  proboeoia; 
abdomen  large ;  penult  joint  of  tarai  onially  bilobate. 
Tribe  i.— Brucheliac.  Bruehus  pitij  pi.  29,  f.  60.  Tribe 
ii. — Antluribiden.  Anikribui  IcUiroatrit.  t  5\,  Tribe  iii. 
— AtteUbides.  AUdabui  femoraii»f  pi  28^  t  52,  Tribe 
iv. — Brentidea.  BretUua  cmckorago,  pi.  29,  f.  52.  Tribe 
v.— CttTonliOBitea.    Ckrculio  imptrmlm,  pi  2»,  t  6X 

Family  II.— XvL«raAOi. 

Tarsal  lointa  oaually  entire,  or  when  the  penult  joint 
in  bilobea,  the  palpi  are  small  and  oonical ;  antenna 
frequently  with  less  than  elcTen  joints,  claYifonn,  and 
pcrfoliated  at  the  base.  Tribe  L— Soolytarii.  Sool^ui 
ulmi,  pi.  29,  f.  54.  Tribe  ii.— Bostrichmi.  Dowtriehut 
camtcmm,  f.  55.  Tribe  iii. — Panssili.  Pmuam  nuerooe- 
p&ahtt^tBiS.  Tribe  iv.—Trogoasitarii.  Dam/mrmnUmt' 
<«,  f.  57. 

Family  III.— Flatysoma. 

Tarsal  joints  entire  ;  body  depressed,  oblons ;  head 
breadth  of  body,  narrowed  behind  into  a  sort  m  peak ; 
mandibles  ^roieoting,  especially  in  the  maJes ;  lu>rnm 
■mall ;  palpi  short ;  thorax  nearly  square ;  antenna  fili- 
form.    Cua^  D^jeanii,  pi.  28,  t  58. 

Family  IY.- Lonoioouies. 

First  three  joints  of  tarsus  provided  with  pencils  be- 
low, two  intermediate  broad,  triangular,  or  cordiform, 
third  deeply  bifoliate ;  labium  triansular,  cordiform,  or 
notched ;  antenna  filiform,  generally  longer  than  the 
body,  sometimes  inserted  in  a  notch  at  the  eyes,  some- 


f.  62.     Tribe  v.— Leptoreta.    Lepim  anrntlata,  pi.  29. 
f.  63. 

Family  V. — Eupooa. 

Body  oblong,  antenna  filiform,  gradually  thickening 
to  the  points,  and  inserted  near  the  eyes ;  about  the 
length  of  head  and  thorax,  which  is  narrow,  cylindrical, 
or  square :  head  sunk  in  the  thorax  to  nearly  the  eyes; 
exterior  and  terminal  lobe  of  jaws  widening  towards  the 
extremity.  Tribe  i.— Sacrides.  Soffm  Cayanea^  pi.  29, 
f.  64.  Tribe  ii. — Criocerides.  Orioeerit  menUaera.  pi.  28, 
f.65. 

Family  VI.— Cycuca. 

Labium  thick,  square,  or  oral,  entire,  or  slightly 
notched  ;  exterior  and  terminal  division  of  laws  cylin- 
drical ;  bod^  oval,  ovoid,  globular,  or  somewhat  squnre; 
antenna  filiform  or  setaceous,  sometimes  slightly  clavi- 
forni,  but  not  roimdcd  or  oval ;  three  first  joints  of  tarsi 


the  animars  motions  become  more  extenaive, 
and  the  animal  arrives  at  fuU  perfection.  Thus 
the  grasshopper,  tlie  dragon.fly,  and  the  ear- 
wig, have  tbeir  wings  at  first  bound  down ; 

spongy,  or  provided  with  brushes  below.  Tribe  L — 
CasBidaria.  Oatnda  trindit^  pi.  28,  f.  66.  Tribe  il— 
Clirysomelina.  Cklamjft  et^mvm,  pL  29,  f.  67.  IVibe  iii. 
— Qalerucita.    CfaUruca  ianactti,  pL  29,  f.  68. 

Family  YU.— Clavipalpi. 

Three  first  joints  of  tarsi  with  brushes,  and  the  last 
bifid ;  antenna  with  a  terminal,  oval,  pcrfoliated  club ; 
jaws  with  a  homy  tooth  interiorly  ;  palpi  w^ith  a  large 
terminal  joint ;  body  orbicular  or  otbL  Eroiylus  giguM- 
tew,  pL  &»  f.  69. 

SECTION  IY.~TRIM£RA. 

Tarsi  three  jointed ;  antenna  clavate ;  body  heim- 
spherical  or  ovaL 

Family  I. — Apbidiphaoi. 

Tarsi  with  two  terminal  hodks,  first  joint  diatioet ; 
elytra  covering  the  abdomen ;  antoma  sliorter  than  the 
thorax,  with  a  terminal  club  in  the  form  of  a  rerersed 
triangle  ;  last  joint  of  maxillary  palpi  being  large,  doU- 
brifurm ;  body  henuspherical ;  thorax  short,  and  neatly 
luniform.    Coandla  teplempunitata,  pL  28,  f.  70. 

Family  IL — FufwiooLA 

Tarsi  with  two  terminal  hooks,  the  first  joint  disUuct, 
elytra  covering  the  abdomen ;  antenna  longer  than  the 
head  and  thorax ;  maxillary  palpi  filiform,  or  simply 
thickened  towards  the  tips ;  Dody  oval.  SttmorjAss 
ieiratpilotuB,  pi.  29,t  71. 

Family  III.— Psslaphii. 

With  short  truncated  ehrtra ;  first  tarsal  iosnt  short 
and  indistinct.    Cbemtium  oHubereukttmn^  pi.  29,  f.  7:!. 

SECTION  Y.— MONOMERA. 

Tarsi  haying  but  oae  joint. 

Family  L— DsaMEsnKi. 

Antenna  shorter  than  the  thorax,  radical  point  large, 
ovate,  seven  following  short,  slender,  remaining  thrre 
forminff  an  ovate  compressed  club,  two  lower  join  to 
somewTiat  dilated  in  tlie  inner  side,  terminal  smaller  and 
rounded.    Xhrmt$U»  Imrdarimt,  pL  29,  t  157. 

ORDER  Y.-^RTHOPTERA. 

With  coriaceous  elytra,  the  margin  of  the  one  cotct- 
ing  that  of  the  other ;  mouth  provided  with  mandiblet: 
wings  longitudinallv  folded,  and  sometimes  transrcrsely 
besides ;  metamorphosis  semi-complete. 

SECTION  L 
Elytra  and  wings  horixontal ;  feet  formed  for  nmning. 
Family  I.— FoapicvLAaiA 

Tarsi  three  jointed ;  elytra  neariy  erostaeeoim,  net 

reticulated,  very  short,  posterioriy  truncate,  joining  in 
a  straight  suture,  and  covering  the  wings,  whicli  are 
plicated,  and  their  extremities  pmjeoting  beTCod  tlte 
elytra,  while  in  repose ;  abdomen  terminatmg  in  a 
homy  forceps.     Fotjieuta  tpongiphorUy  pi.  28,  f.  73. 

Family  IL— BLAiTAariB. 

Tarsi  five  jointed ;  wings  simply  doubled  longitndoi- 
ally,  and  coveted  by  elytra,  freiqoently  ooriaceooa  and 
thin,  reticulated  or  crossing  each  other ;  body  depressed, 
oval,  or  orbicular  ;  head  concealed  under  the  semiciren- 
lar  or  orbicular  thorax  ;  maxillary  palpi  Ions,  termiiul 
joint  axe-shaped  ;  feet  spinous.  Bfatta  maaSaUi^  pL  "iS, 
f.  74. 
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but  wbcn  the  skin,  that  like  a  pair  of  stajs, 
kept  them  confined,  bursts,  they  are  then  ex- 
panded, and  the  animal  pursues  the  purposes 
for  which  it  was  produced. 

Family  IIL—Maiitides. 

Torsi  fiTo  jointed ;  wings  simply  folded  lonffitudin- 
ally ;  body  elongated,  h^  nneorered ;  p«lpt  short, 
iiliform  ;  two  anterior  feet  greatly  longer  than  the 
others,  haunches  long,  thighs  strons,  oompressed ;  legs 
termuiftted  b^  a  strong  hook,  capable  of  being  folded 
under  the  thighs  ;  thorax  large.  Maatii  religtoBOy  pL 
28,  f.  75. 

Family  IV.— Spbctra. 

Under  lip  unequally  divided  ;  anterior  margin  of  up- 
per lip  notched  ;  antennsB  placed  nearer  the  mouth  than 
the  centre  of  the  head ;  head  prqjectuig,  elongated,  and 
posteriorly  rounded ;  eyes  small ;  first  segment  of  the 
thorax  short,  being  scarcely  longer  than  tho  second. 
rh^Oium  flsojno,  pi.  29,  f.  7(>. 

SECTION  n. 

With  the  exception  of  the  first  family,  the  elytra  and 
u'ings  are  sloping  like  a  roof ;  jxMterior  thighs  and  feet 
very  large,  and  formed  for  leaping. 

Family  l.->GRYLUDaB. 

Elytra  and  wings  horizontal ;  antennae  setaceous  or 
filiform,  taisi  three  jointed.  OrjfUui  trifateiatm^  pL  28, 
f.  77. 

Family  II.— LocumARijiL 

Elytra  and  wings  sloping  like  a  roof ;  tarsi  four  join- 
ted, antennsB  setaceous.  Loemta  viruiitauna.  pi.  ii9,  f. 
158. 

SECnON  IIT. 

Elytra  and  wings  slopins  like  a  roof;  posterior  feet 
formed  for  leaping ;  tani  five  jointed  ;  elytra  alQie  in 
both  sexes ;  antennie  sword-shaped,  filiform  in  both  sex- 
es, claviform  hi  tho  males  only,  in  some  species. 

ACRIDTTES. 


Posterior  feet  weak,  shorter  than  the  bod^,  hardly 
rmedfor*      *        "^^^  "         *       -    •• 

Ana,  pi.  28] 


formed  for  leaping  ;  abdomen  turned.    Acridtum  orna- 


ORDER  VI.— HBMIPTERA. 

Two  wings  covered  by  elytra  ;  mouth  constructed  for 
suction ;  the  rostrum  composed  of  a  tnbuhu-  articulated 
sheath,  enveloping  four  scaly  sets,  histead  of  mandibles 
and  jaws ;  elytra  in  some  of  the  species  cmstaceous, 
witli  the  posterior  extremity  membranous ;  in  others 
nearly  similar  to  wings,  but  more  extended,  thicker,  and 
coloured. 

SECTION  I.— HETEROPTERA. 

Rostrum  placed  on  the  anterior  extremity  of  the 
head ;  elytra  and  wings  horizontal,  terminated  abruptly 
by  a  membranons  appendage. 

Family  I.— Qbocoeisjs. 

Antenna  placed  near  the  internal  margin  of  the  eyes, 
nnd  somewhat  longer  than  the  head ;  tarsi  three  jointed, 
the  first  in  some  species  very  short.  Tribe  L— Longila- 
br».  SetOdUra  vatUu.  pi.  28,  f.  79.  Tribe  u.— Mem- 
branaces.  Cime»  ieclulariui,t.dO,  Tribe iii.—Nudiconis. 
fieduvuu  rapkUorwMyt  81.  Tribe  iv.— Oculata.  Lq^- 
topm  liUoralis.  Tribe  v.— Pk>tere8.  Hudrometra  Uma' 
rw,  pi.  29,  f.  82. 

Family  II.— Hydbooorisa. 

Antenmc  placed  under  the  eyes,  concealed,  and  even 


The  THIRD  oiiDER  of  insccts  is  of  the  moth 
and  butterfly  kind.  These  all  have  four 
wings,  each  coYered  with  a  mealy  substance  of 
Tarious  colours,  which  when  handled  comes  off 

longer  than  the  head ;  tarsi  two  jointed.  Tribe  i  — 
Nepides.  Bdostoma  maaymaloy  pi.  28.  f.  84.  Tribe  ii.— 
Notonectides.    Nodoneda  ^Lomou^  1  Ho. 

SECTION  II.— HOMOPTERA. 

Rostrum  prcjjected  from  the  lower  part  of  the  head, 
between  the  tiro  anterior  feet ;  elytra  generally  inclined, 
of  equal  thickness  throughout,  sometimes  resembling 
M'ings. 

Family  III.— CiCAOARiiE. 

With  wings  and  elytra  ;  tana  three  joiRted  ;  antennie 
small,  conical,  or  subulate ;  three  to  six  jointed,  includ- 
ing the  sets,  which  terminate  them  ;  female  ovipositor 
dentated.  Tribe  i.—8tridulantes.  deadajlavojnmetata, 
pi.  28»  f.  96.  Tribe  ii.— F^lgorella.  FiUgora  ptmdaia, 
r.  87.  Tribe  lii.— Membracides.  Darnu  eameitu,  f. 
88.    Tribe  iv.—Cieadella.    Ledratmrala, 

Family  IT.— Hymbnelyira. 

Ttusl  two  jointed,  generally  with  two  terminal  hooks, 
or  simply  veeieular :  antenuK  ten  or  eleven  jointed, 
longer  than  the  heaa  :  body  soft.  Tribe  i.— PSyllides. 
Linajuneorumy  pi.  28, 1 90.  Tribe  ii.— Physapi.  Tkrim 
phyK^nUy  f.  91.  Tribe  iii.— Aphidii.  Jpbs  rotuB,  f.  & 
1 92  a,  larva  of  the  same. 

Family  T.— Oallcisrgta. 

Tarsi  of  one  jofait,  with  a  termfaial  hook.  Males  two 
winged,  or  with  two  elytra,  and  devoid  of  a  rostrum. 
Females  apterous;  antenna  eight,  nine,  and  ^ven 
Jointed,  and  in  some  instanoes  twenty-two  to  twenty- 
four.    Ooeem  cotH,  pi.  28, 1 93. 

ORDER  TIL— NEUROFTERA. 

Wings   four,  naked,  reticulated   and    transparent ., 
mouth  formed  for  mastication ;  javra  and  lips  strught 
extended ;  joints  of  the  tarsi  various,  mostly  enture 

SECTION  I.-SUBULICORNES. 

AnteniuB  little  longer  than  head ;  subulate,  seven 
jointed,  the  last  formed  of  a  seta;  mandibles  and  jaws 
covered  by  lips,  or  by  an  anterior  projection  of  the 
head ;  eyes  projecting,  huge ;  wings  extended  horison- 
tally,  or  perpendicular. 

Family  I. — LiBBLLULiiiiB. 

Tarsi  three  iointed ;  mandibles  and  jaws  corneous, 
very  strong ;  dentated ;  wings  equal.  lAbetlula  vana, 
pi.  28^  t  94. 

Family  II.— BPBSMSRmjB. 

Tarsi  four  jointed ;  body  very  soft ;  lower  wings  mueh 
smaller  than  the  upper  oacs,  in  some  species  exceed- 
ingly minute  ;  abdcsnen  terminated  by  two  or  throe  fil- 
aments.   Ephemera  hioculaiaf  pi.  28,  f.  95. 

SECTION  II.— FILICORNES. 

Joints  of  antennae  ganerally  numerous,  thickened  to- 
wards the  end,  Aliform,  or  setaeeous,  and  longer  than 
the  head. 

Family  III.— PLAaiFKWWES. 

Tribe  i.— PanorpattB.  Pmtorpa  nfoy  pi.  28,  f.  96. 
Tribe  ii. — Myrmeleonides.  Aioulaphut  baritarus,  f.  97. 
Tribe  iii. — Hemerobini.  Jfemerobtm  kmgieomisy  pi.  29, 
f.  98.  Tribe  iv.— PSoquilhe.  Ptoau  hipumttaitiM,  Tribe 
v.— Termituue.  Ttrme$  Ivc^Mgum,  Tribe  vL—Raphldfaic, 
Raplridiot  opkiopa$.  Tribe  vii.— Semblides.  ChrydaUi 
wnmla,    Iribe  viii. — PnUdes.    PvHa  kd«a^ 
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upon  the  fingers;  and,  if  examined  by  the 
microscope,  will  appear  like  scales,  with  which 
the  wing  is  nicely  embroidered  all  over.  These 
insects  also  are  produced  in  a  manner  peculiar 

Fauilt  IY.— Puoipennes. 

Destitute  of  mandibles ;  lower  wings  broader  than 
the  upper,  lonntadinally  folded;  antennas  setaceous, 
usually  long,  with  numerous  joints  ;  tarsi  five  jointed  ; 
luaxiliary  palpi  long  and  setaoeous.     Phryganea  itricUa, 

ORDER  YIIL— HYMENOPTERA. 

Four  naked  veined  wings  of  unequal  size  ;  mouth  with 
javns,  mandibles,  and  two  lips ;  Up  tubular  at  its  base, 
terminating  by  a  labium,  either  doubled  or  folded  in- 
wards, and  forming  a  kind  of  sucker ;  females  provided 
with  a  compound  ovipositor. 

SECTION  I.— TEREBRANTIA. 

Abdomen  in  many  species  sessile  ;  females  furnished 
with  an  ovipositor  ;  antemue  twelve  or  thirteen  jointed, 
in  some  more  or  less. 

Familt  I.— -Sbcubipbea. 

Abdomen  perfectly  sessile,  or  connected  at  its  base  to 
the  metathorax.    l^be  i. — ^Tenthredinets.    Perga 


Uilata,  pi. '29,  tlOU    Tribe  ii.—Urocerata.    Tcrmexcol- 


uinba, 


J,  pi.  '^ 
,  fT  102. 


Family  II.— Pupivo&a. 


Wings  of  many  species  cellular,  in  others  devoid  of 
nerves  ;  first  abdominal  sclent  posteriorly  inclosing 
the  metathorax,  and  formmg  part  of  it ;  the  secon<^ 
wliich  appears  lilie  the  first,  fixed  to  the  preceding  by  a 
pedicle.  Tribe  i. — Evanlales.  PeUemus  poUeenUor,  pi. 
29,  f.  103.  Tribe  ii. — lelmeumonides.  Tdmeuaum  «»»• 
ftuciaioruu^pl.  28.  f.  104.  Tribe  ill— Gallicola.  CiinpB 
quereus-folU,  Tribe  iv. — Chalcidites.  ChateU  davipei.  f. 
106.  ISribev.— Ohrvsides.  Ckr^igmta,t  107.  Tribe 
vi.— Oxyuri.    Beihjflia  henupUnu, 

SECTION  II.— ACULBATA. 

Abdomen  pedunculated,  inclosing  in  the  females  and 
neuters  a  sting ;  antennsB  of  the  male  thirteen  jointed, 
female  twelve. 

Family  III.— HcrieaooYNA. 

Females  and  neuters  or  those  which  live  in  society, 
devoid  of  winn ;  antennae  geniculated ;  labium  small, 
rounded,  vaulted.  Tribe  i. — Formicariee.  Formica 
Herculama,  pi.  28,  C  109.    Tribe  ii.— Mutiltoria.    Jl/u- 

^^i:/i^,f.  110. 

Family  IY.— Fossobes. 

Wings  extended ;  in  some  the  prothorax  lateraOy 
prolonged,  in  others  short.    Tribe  i. — Scoliete.    SooUa 


Tribe  v.— Bembecides.  BemU»  rostrala^  f.  115.  Tribe 
vi. — Liabrats.  Lainra  lehneumoni/ormis.  Tribe  vii. — 
NyssoniL  Nysson  maculatut,  pi.  29.  f.  1 17.  Tribe  viil.— 
Crabronites.    Orabro  eribrariutj  t.  l\H. 

Family  Y. — Diploptera. 

Wings  longitudinally  folded;  antennse  geniculate, 
clavate  ;  eyes  notched  ;  prothorax  reaching  insertion  of 
upper  win^  ;  feet  not  fitted  for  collecting  pollen.  Tribe 
i. — YesparuB.  Synagri$  eomuia^  pi.  29,  f.  119.  Tribe  ii. 
-^Masarides.    Mataria  ap^bmvu,  f.  120. 

Family  YI. — ^Mklifbba. 

Wings  extended  ;  first  joint  of  posterior  tsmi  large, 
compressed,  square,  or  triangular,  provided  with  a  tuft 
of  liair  adapted  for  collecting  pollen  of  flowers  ;  jaws 


to  tbemseives.  Tliey  are  at  first  hatched  from 
^n  ^g»  ^rom  whence  proceeds  a  caterpillar 
that  cats,  and  often  casts  its  skin ;  the  cater- 
pillar having  divested  itself  for  the  last  time, 

and  lip  long,  narrow,  produced  into  a  proboscis  ;  ehis 
elongated,  snpportea  on  a  pedicle  ;  labium  mostly  Un- 
ceolate  or  filiform  ^  long  and  halrv.  Tribe  i. — ^Andren- 
etse.  ^lu^raiajra&pM.  pi.  29,f.  12l.  Tribe  iu — ^Apiaria. 
Apit  eaiihuneulaHaj  pi.  28,  f.  122. 

ORDER  IX.— LEPIDOPTERA. 

Four  membranaceous  wings,  covered  with  a  farina 
composed  of  minute  soUes,  ana  liaving  a  tronk  spirall  j 
rolled  up,  inserted  at  the  mouth. 

Family  L— Diubna. 

Wings  free  in  repose,  perpendicular  to  the  plane  of 
position,  and  devoid  o^a  scaly  bristle  at  the  base  of  the 
mferior  wings  ;  antenns,  in  many,  daviforni,  or  tenni- 
nating  in  a  button,  more  or  lees  conical  or  triangolsr,  hi 
others  slender,  ana  hooked  at  the  termination.  Tribe  L 
— PapiHonides.  PapOio  CkOdrtm,  pi.  29,  f.  123.  Tribe 
ii. — Hesperides.    ifeaperia  malva,  f.  124. 

Family  II.— Crepusculari^ 

With  a  stiff,  homy  bristle  near  the  insertion  of  tl»- 
lower  wings,  at  their  margin,  entering  a  groove  belov 
the  upper  ones,  keeping  them  horiiontal  in  repose;  an* 
tennie  davifomi  elongated,  frequently  pectinated  or  ser- 
rated. Caterpillars  with  sixteen  lar^  feet.  Tribe  L~ 
Hesperia— Sphinges.  Caalma  aeroecnde$j  pi.  29,  f.  125. 
Tribe  ii.— Sphingides.  Spkina  eomolmilL  L  126.  Tribe 
iii — Zygsemdes.    Z^gtenapuickeUa,  f.  127. 

Family  III.— Noctubna. 

Wings  horisontal  or  inclined  in  repose;  anicmise  seta, 
ceous.  Tribe  i. — Bombycites.  Bombyx  panoma^  pL  ^, 
f.  128.  Tribe  ii.— Noctuo-Bombydtcs.  Co9tm  im^a^- 
duy  1 127.  Tribe  iU.— Tmeites.  Tinea  tap^tmi^  fTm 
Tribe  iv.-Noctuslites.  Nochia  cadaia.t  130.  Tribe 
V. — ^Tortrices.  Hermima  Stdonia^  f.  131.  THbe  vL — 
Phalanites.  Phalana  machatmcuriaf  f.  132.  Tribe  vii.— 
Crambites.  Cramlnu  rettrntlu,  t  133.  Tribe  viiL— Pte- 
rophorites.    Omeodet  hexadactj^,  1  134. 

ORDER  X.— STREP8IPTERA. 

Wings  two,  naked  and  membranous,  acoompcnied  b« 
two  balancers,  longitudinally  folded,  forming  nearly  the 
quadrant  of  a  circle;  metamorphosis  inooinplete. 

This  order  consists  but  of  two  genara,  Styiopg  CmU' 
rent,  pi.  29,  f.  135. 

ORDER  XI.— DIPTBRA. 

With  two  membranous  extended  wings,  and  a  baUa- 
cer  under  each  in  most  species;  six  feet;  provided  with 
a  sucker,  composed  of  a  variable  number  of  scaly,  aet«- 
form  pieces,  either  inclosed  in  the  upper  Airrow  of  a 
sheath,  or  inarticulated  proboscis,  terminated  by  two 
lips,  or  cosed  in  one  or  two  plates. 

SECTION  I. 

Head  large  or  of  medium  size,  distinct  from  tbe  tho- 
rax ;  tarsal  hooks  simple,  or  unidentaied ;  sucker  iu 
dosed  in  a  sheath. 

Family  I.— Nbhocera. 

Antenna)  with  six  joints  at  least,  but  usually  with 
fourteen  to  sixteen.  Tribe  i. — Culicides.  Cmleac  pipiaa, 
pi.  29,f.  136.  Tribeii.— Tipularise.  Tgamladefwoea^tlXI 

Family  II.— Tanystoma. 

Rostrum  frequently'  lengthened,  sometimes  nearly 
concealed  ;  sucker  of  six  pieces.  Tribe  i. — ^Tabanil. 
Tabatnu  AJricania,  pi.  29,  f.  138.  Tribe  ii. — SiearU. 
Canomyja  pallida,  f.  139.  Tribe  Hi.— Mydasii.  Myda* 
LugitametUf  1 140, «  and  K    Tribe  iv.^-Leptidea.    LffCa 
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assumes  a  new  covering,  which  is  called  a 
chrysalis,  or  (he  cone  in  the  silkworm,  in 
which  it  continues  hidden  till  it  come  forth  a 
perfect  moth,  or  butterfly. 

The  FOURTH  ORDER  is  of  those  winged  insects 
which  come  from  a  worm  instead  of  a  cater- 
pillar, and  yet  go  through  changes  similar  to 
those  which  moths  and  butterflies  are  seen  to 
undergo.  TJiey  are  first  excluded  from  the 
egg  as  a  worm,  and  then  become  a  chrysalis; 
in  some,  their  wings  and  legs  are  seen  ;  in 
others,  the  animal  is  quite  detached  from  the 
cone  in  which  it  is  concealed  ;  but  all  at  length 
break  their  prison  and  come  out  perfect  winged 
animals  ;  some  furnished  with  two  wings,  and 
some  with  four.  The  wings  of  all  these  differ 
from  those  of  the  butterfly  and  moth  kind,  by 
not  having  the  mealy  scales  which  are  ever 
found  on  the  wings  of  the  former.  In  this 
class  we  may  place  the  numerous  tribes  of 
gnats,  beetles,  bees,  and  flies. 

To  these  I  will  add, as  a  fifth  order,  a  nu- 
merous  tribe  lately  discovered,  to  which  natu- 
ralists have  given  the  name  of  Zoophytes. 
These  do  not  go  through  the  ordinary  forms  of 
generation  but  maybe  propagated  by  dissection^ 
Some  of  these,  though  cut  into  a  hundred  parts, 

/iudaiaf  f.  141.  l^be  ▼. — DdichopocU.  PorpHmpt 
diajphanm.  f.  142.  Tribe  vi. — ^AjiUoi.  Anlw  crabrom- 
farmiay  f.  J  43.  Tribe  rii. — Hybotini.  Ocydromya  ^labri- 
oola,f.  144.  Tribe  viii. — Emindes.  Empii  peiunpes,  t 
]  45.  Tribe  ix. — Anthracii.  Antkram  marginiooUiSy  f.  ]  46. 
Tribe  X.— Bombyliarii.  Bombyluu  majors  t.  147.  Tribe 
jEi. — Vesieoloea.    Henopt  margmahUf  f.  148. 

Familt  III.— Notacaatha. 

Roetmm  generallj  membranoiui,  short,  concealed,  ex- 
cept the  terminal  lips ;  sucker  of  two  pieces ;  in  others 
long,  syphon  shaDed,  and  concealed  by  a  i»odaced  beak, 
wliich  supports  the  antennas ;  terminal  joint  of  antennie, 
with  many  rings  ;  wings  resting  on  the  body,  aodnro- 
vided  with  a  central  radiated  ariola.  Tribe  1. — Xylo- 
phagei.  Beria  violaoeus.  pi.  29,  f.  14d.  Tribe  ii.>-Stra- 
tiomydes.    Siratiomyt  ekamaleon,  f.  150. 

Familt  IY. — Athsricera. 

Sucker  consisting  of  two  or  four  pieces,  the  two  con- 
tiguous ones  provided  with  palpi ;  retracted  withhi  the 
sucker  into  a  furrow  of  the  proboscis.  IMbe  i. — Syr- 
phis.  J^jfrpkua  obaeunu,p\.  29.  f.  151.  Tribe  ii.— Co- 
nopsarisB.  Conopt  fnaerooepkala^  f.  152.  Tribe  iii. — 
(^strides.  (Ednu  Bovis,  f.  153.  Tribe  it.— Mnscides. 
Muaoa  VomUoria^  f.  154. 
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Proboscifl  consisting  of  two  set«,  emeiging  from  the 
buccal  cavity,  covered  by  two  plates  or  pMpi,  instead  of 
a  sheath. 

Family  V.—PupiPARje. 

Tribe  i.— Coriaoes.  HtjppAonoL  mma^  pi.  29,  f.  155. 
Tribe  U.—Phthyromyiie.    A>cfen6Kiee9wrti2Kmw,f.  156. 

DESCRIPTION  OP  EXTERNAL  PARTS  OP 

INSECTS. 

PLATE  XXVI. 

THB  HKAD  AND  ITS  BXTEKNAL  OBOANS. 

The  Head  furnishes  the  most  distinctive  characters  of 
Insects.    It  is  exceedingly  varied  in  its  general  form,  as 


still  retain  life  in  each,  and  are  endued  with 
such  a  vivacious  principle,  that  every  part 
will  in  a'  short  time  become  a  perfect  animal. 
They  seem  a  set  of  creatures  placed  between 
animals  and  vegetables,  and  make  the  shade 
that  connects  animated  and  insensible  nature. 
To  this  class  belong  the  polypus,  the  earth- 
worm, and  all  the  varieties  of  the  sea-nettle. 

Having  thus  given  a  general  distribution 
of  insects,  I  will  proceed  to  describe  each 
class  in  the  order  I  have  mentioned  them  ; 
beginning  with  insects  without  wings,  as  they 
more  nearly  resemble  the  higher  ranks  of 
nature,  as  well  in  their  habits  as  their  confor- 
mation. 


CHAP.  11. 


OF  INSECTS  WITHOUT  WINGS 

EvKRT  moment's  observation  furnishes  us 
with  instances  of  insects  without  wings ;  but 
the  difficulty  is  to  distinguish  those  which  are 
condemned  continually  to  lead  reptile  lives, 
from  such  as  only  wait  the  happy  moment  of 

well  as  in  its  several  parts.  The  most  important  of  these 
ore  the  mmdh^  antenna^  and  eyea.  The  head  of  a  Dipte- 
rous insect  is  represented,  figure  22,  with  all  its  appen- 
dages; but  the  head,  independently  of  these  is  confined 
withfai  the  limits  of  a  a  f.  22,  25. 

Month,  This  organ  is  very  complicated,  and  subject 
to  great  diversity  of  form,  and  construction,  admirably 
adapted  to  the  nature  of  its  food.  It  consists  <^  six  parts, 
the  lahrum,  mandiblet,  moucilliB,  pohi,  labmm,  and  men- 
turn.  Labrum,  or  upper  lip,  figs.  22,  23, 25, «,  s,  e.  Man. 
rftWe»,  f.  26.  *,  *.  MaaUla,  f.  24,  i.  Palm,  i  22,  23,  24, 
25, 6,6,  ft,  6, 6,  and  f.  29, 6.  Labial  lobet  f.  22,  23, 25,  .(7, 
g,g.  hfeulum,  f.  29,  a.  Proboscis,  f.  29,  6.  Lmgua  or 
tongue,  f.  29,  e. 

Afdeimm*  Horn -like  processes  consisting  of  several 
joints ;  considered  by  some  naturalists  as  organs  of 
touch,  and  by  others,  organs  of  hearing,  f.  24,  *Z5,  d,  d, 
Na8usmfu»e,f.22,/,    Eyes,  t  22, 1,  L    Neck,  t  22,  k. 

The  Tbonuf  and  its  several  divisions ;  f .  26.  (Mar,  or 
prothoradc  scutellum,  f.  22,  26,  m,  «.  Prascutum,  f.  26, 
n.  SciUum,  o.  ScuUUum,  p,  Metathorade  Scutum,  f.  26,  o. 

To  the  thorax  are  attached  the  Wings,  r,  r;  the  rudt- 
mental  altdmix  winglets  s;  the  base  ofthe  intermediate 
femur  t ;  the  balancers  u;  the  base  of  the  posterior  femur 
V,  and  the  legs.  Wings,  f.  25,  w.  Elytra,  are  membra- 
nous, or  homy  substances  which  cover  the  wings  of  in- 
sects of  the  order  Coleoptera,  f.  25,  «e,  tt.  Upper  or  supe< 
rior  wing  of  a  Lepidopterous  insect,  f.  2l.  Anterior 
margin,  or  costal  nerve,  a.  Interior  margin,  6.  Exterior 
margin,  e.  Post-costal  nerve,  d.  Amd  nerve,  e.  Com' 
pound  ooeUue^  or  the  diaooidal  eelL  f,    Dentaie/atda,  g. 

Lower  or  mferior  wing  of  a  Lepidopterous  inn^,  f. 
28.  Afdiericr  margin,  a.  Exterior  margin,  6.  Interior 
margin,  e. 

The  Abdomen  is  that  part  which  is  attached  to  the 
posterior  extremity  of  the  thorax,  and  consists  of  six 
segments  or  wings,  to  which  there  are  never  any  legs 
attached,  f.  29. 

In  the  whole  insect  tribe,  they  are  provided  with  but 
dx  Legs:  they  are  comjKMed  of  five  parts,  f.  30.  Coxa. 
or  haunch,  is  the  first  joint,  a.  Trodumter,  or  secona 
joint,  6.  Femur,  or  tliigh,  e.  Tibia,  or  shank,  d.  Tar* 
sutL  e.  This  member  consists  of  from  three  to  five  arti- 
culate parts,  among  Coleopterous  insects,  and  most 
others.  To  the  last  of  these  articulations  are  attached 
the  claws. 
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transmutation.  For  tbii,  nodiing  but  a  long 
and  intimate  acquaintanoe  will  suffice ;  but,  in 
general,  all  animals  resembling  the  flea,  the 
louse,  the  spider,  the  bug,  the  wood-louse,  the 
water-louse,  and  die  scorpion,  never  acquire 
wings,  but  are  produced  from  the  egg  in  that 
form  which  they  never  change  afterwards. 

If  we  consider  this  class  as  distinct  from 
others,  we  shall  find  them  in  general  longer 
lived  than  the  rest,  and  often  continuing  their 
term  beyond  one  season,  which  is  the  ordi- 
nary period  of  an  insect's  ejcistence.  They 
seem  also  less  subject  to  the  influence  of  the 
weather;  and  often  endure  the  rigours  of 
winter  without  being  numbed  into  torpidity. 
The  whole  race  of  moths,  butterflies,  bees,  and 
flies,  are  rendered  lifeless  by  the  return  of 
cold  weather  ;  but  we  need  not  to  be  told,  that 
the  louse,  the  fl^a,  and  many  of  these  wingless 
creatures,  that  seem  formed  to  tease  mankind, 
continue  their  painful  depredations  the  whole 
year  round. 

They  come  to  perfection  in  the  egg,  as  was 
said  before ;  and  it  sometimes  happens,  that 
when  the  animal  is  interrupted  in  performing 
the  ofiices  of  exclusion,  the  young  ones  burst 
the  shell  within  the  parent's  body,  and  are 
thus  brought  forth  alive.  This  not  unfre- 
quently  happens  with  the  wood-louse,  and 
others  of  the  kind,  which  are  sometimes  seen 
producing  eggs,  and  sometimes  young  ones 
perfectly  formed. 

Though  these  creatures  are  perfect  from  the 
beginning  yet  they  are  often ,  during  their  ex- 
istence, seen  to  change  their  skin:  this  is  a 
faculty  which  they  possess  in  common  with 
many  of  the  higher  ranks  of  animals,  and 
which  answer  the  same  purposes.  However 
tender  their  skins  may  seem  to  our  feel,  yet, 
if  compared  to  the  animal's  strength  and  size, 
they  will  be  found  to  resemble  a  coat  of  mail, 
or,  to  talk  more  closely,  the  shell  of  a  lobster. 
By  this  skin  these  animals  are  defended  from 
accidental  injuries,  and  particularly  from  the 
attacks  of  each  other.  Within  this  they  con- 
tinue to  grow,  till  their  bodies  become  so 
large  as  to  be  imprisoned  in  their  own  cover- 
ing, and  then  the  shell  bursts,  but  is  quickly 
replaced  by  a  new  one. 

Lastly, these  animals  are  endued  with  a  de- 
gree of  strength,  for  their  size,  that  at  first  might 
exceed  credibility.  Had  man  an  equal  decree 
of  strength,  bulk  for  bulk,  with  a  louse  or  flea, 
the  history  of  Samson  would  be  no  longer 
miraculous.  A  flea  will  draw  a  chain  a  hun- 
dred times  heavier  than  itself ;  and  to  com- 
pensate for  this  force,  will  eat  ten  limes  its 
own  size  of  provision  in  a  single  day. 


CHAP.  III. 

OF   THE    8FIDER,    AND   ITS   VABIVTISS.^ 

The  animal  that  deserves  our  first  notice  in 
this  principal  order  of  insects  is  the  Spider, 


>  Modern  iwturmlisti  do  not  raok  tpiders  amonf  insecU, 
because  they  have  bo  antemuB,  and  no  division  between 
the  head  aiid  the  sbouldera  ;  they  breathe  by  leaf-shaped 
gills,  situated  under  the  belly,  instead  of  spiracles  in  Ute 
sides ;  have  a  heart  connected  with  these  ;  have  efgbt 
legs  instead  of  six  ;  and  eight  fixed  eyes.    Bot  as  spiden 
are  popularly  considered  insects,  it  will  mUcient^  sail 
our  purpose  to  introduce  them  here  as  such.     The  neat- 
est, though  the  smallest  spider's  nest  which  we  have  seen, 
was  constructed  in  the  chink  of  a  garden  post,  which  ve 
had  cut  out  the  previous  summer  in  getting  at  tlie  cells 
of  a  carpenter-bee.     The  architect  was  one  of  the  larger 
hunting-spiders  enroneously  said  by  some  natmmlisto  u 
be  incapaUe  -of  spinning.     The  nest  in  qnertion  wai 
about  two  inches  high,  composed  of  a  rery  close  saiin- 
like  texture.     There  were  two  parallel  chambers  placed 
perpendicularly,  in    which  position  also  the  inhabitant 
reposed  there   during  the  day,  going,  as  we  presume, 
only  abroad  to  prey  firing  the  night.     But  the  meat  le. 
markable  circumstance  was*  thAt  the  openings  (two  above 
and  two  below)  were  so  elastic,  that  ti^ey  shut  almost  as 
closely  as  the  boat  cocoon  of  the  Tortrix  chtorana.       Wc 
observed  this  spider  for  several  immths,  bat  et  last  it  dbu 
appeared,  and  we  took  the  nest  out,  under  the  notion  thai 
it  might  contain  eggs;  but  we  found  none,  and  there. 
fore  concluded  that  it  was  only  used  as  a  day  retreat. 
The  account  which  Evelyn  has  given  of  these  hunting. 
spiders  is  so  interesting,  that  we  must  transcribe  it. 

*'  Of  all  sorts  of  insects,"  says  he,  '*  there  is  none  fau 
afforded  me  more  divertlsement  than  the  V€mai9tn 
(hunters),  which  are  a  sort  of  lupi  (wolves)  that  liaie 
their  dens  in  rugged  walls  and  crevices  of  our  houses  ; 
a  small  brown  and  delicstely-spotted  kind  of  spiders 
whose  hinder  legs  are  longer  than  the  resL  Sttch  I  did 
frequently  observe  at  Rome,  which,  espying  e fly  at  thrve 
or  four  yards  distance  upon  the  balcony  where  I  steed, 
would  not  make  directly  to  her,  but  crawl  under  the 
rail,  till  being  arrived  at  the  antipodes,  it  woald  steal 
up,  seldom  missing  Its  aim  ;  but  If  it  chanced  to  want 
any  thing  of  being  perfectly  opposite,  would,  at  first 
peep,  immediately  slide  down  again,— till,  taking  beCtei 
notice,  it  would  come  the  next  time  exactly  upon  the 
fly's  bacic :  but  if  this  happened  not  to  be  within  a  cean- 
potent  leap,  then  would  this  insect  move  so  soAly,  as  the 
very  shadow  of  the  gnomon  seemed  not  to  be  mere  im- 
perceptible, unless  the  fly  moved ;  and  then  would  the 
spider  move  also  In  the  same  proportion,  keeping  that 
just  time  with  her  motion  as  if  the  same  soul  had  ani- 
mated both  these  little  bodies  ;  and  whether  it  were  for- 
wards, backwards,  or  to  either  side,  without  at  all  turn- 
ing her  body,  like  a  well  managed  horse  :  b«t  if  the 
capricious  fly  took  wing  and  pitched  upon  another  place 
behind  our  huntress,  then  would  the  spider  whiri  its  body 
so  nimbly  about,  as  nothing  could  be  imagined  more 
swift ;  by  which  means  she  always  kept  the  heed  towards 
her  pray,  though,  to  appearance,  as  immovable  as  if  it 
had  been  a  nail  driven  into  the  wood,  till  by  that  indis- 
cernible progress  (being  arrived  within  the  sphere  of  hex 
reach)  she  made  a  fatal  leap,  swift  as  lightning,  upon  the 
fly,  catching  him  in  the  pole,  where  she  never  quittrd 
hold  till  lier  belly  was  full,  and  then  carried  the  renain- 
der  home." 

One  feels  a  little  sceptical,  however,  when  he  adds, 
'*  1  have  beheld  them  instructing  their  young  ones  bo« 
to  hunt,  which  they  woiUd  sometimes  discipline  Ibr  nut 


THE  SPIDER. 


nboM  mannen  are  of  all  olherj  the  mo«t  aub- 
lle,  and  whose  iniCincts  are  mocl  vaiiona. 
Formed  for  a  life  of  rapacity,  s(id  incapable 
nfliring  upon  any  other  than  in«ect  food,  all 
its  habits  are  caLulated  lo  deceive  and  sur- 

■rell  obwrtJng;  but  wbwi  ui;  of  tba  old  onn  did  (u 
tometFinei)  mla  t  leip,  they  would  run  out  of  tba  field 
did  hlds  IheiDMlves  in  their  cnnnies,  u  uliimed,  iiid 
hiplj  not  lo  be  nen  abrotd  (ur  faiir  or  live  tioura  iller  ; 
/or  u  long  baia  t  irmtched  the  nttura  af  thti  ilnnge  fn. 
Hct,  (ha  contemplation  of  wban  to  wonderful  ngadl)' 
iiid  addreu  hu  aitiued  me  ;  nor  do  I  find  In  any  cbaia 
whaUoater  nore  cuiinlng  ind  (tntigem  oburred.  I 
hiva  found  Boms  of  thtia  spldetl  in  my  garden,  wbei 
Iho  waaOiar,  towirdi  ipring,  l»  rtrj  hot,  but  they  tri 
iiolbfng  w  eager  io  honOog  aa  In  Ilaly." 

W»  hare  coly  to  add  lo  thii  linly  namllre,  that  tfai 
hunUiig  apider,  when  ba  laafM,  ukg*  good  cara  lo  proildi 
agalnil  accidental  filla  by  ilwiyi  intlnging  himaair 
from  a  good  ilrong  cable  of  litli,  u  Soammardant  cor- 
rectly fUlei,  and  which  any  body  may  lerlfy,  aa  one  of 
the  maJl  fauntan.  known  by  Laving  lu  back  tlrjpad  wHk 
black  and  wblta  Ilka  a  lebn,  ii  Taty  common  in  Britain. 

Aa  a  coulraat  to  tbe  liltla  elastic  talln  natt  of  the 
hnntar,  we  may  mention  the  largest  -llh  which  we  an 
acquainted, — that  of  the  labyrlntble  tplcler.  Ourreaden 
mart  often  hara  leeu  thli  neat  apread  oat  like  a  broad 
iheal  In  hedgea,  fune,  and  ttber  low  bnthai,  and  bodm. 
limea  on  Iba  ground.  Tba  middle  of  this  iheat,  which 
14  of  a  cloaa  teiture,  is  twung  like  a  tailDr*!  hammock, 
by  lilkeo  ropes  extended  ill  aroand  lo  the  higher 
hrancbet ;  but  the  whole  currea  upward)  and  backirards, 
sloping  down  to  a  loug  funnal-ihapad  gallery  whicii  Is 
iivarly  horiioatal  at  the  enlmncs,  but  aoai  winds  obliquely 
till  U  bacomaa  quite  perpendicular.  Thli  curved  gallery 
!>  about  a  quarter  of  an  inch  in  diameter,  l>  much  more 
cloMly  woven  than  the  ahest  part  of  Ihe  web,  and  lome- 
limaa  deeendi  Into  a  hole  In  the  gn>und,  though  oflener 
iiila  a  gimp  of  crowded  Iwlga,  or  a  latt  of  grass.  Hen 
tlie  spider  dwells  eaeura,  frequtntly  rvatlng  with  bar  lefi 
eiteiKJEd  from  tba  entrance  of  the  gallery,  ready  to  spring 
nut  upon  whalenr  Imect  may  fall  into  her  theet  net. 
She  hencirran  only  b«  csoght  by  getting  behind  her  and 
lorcing  her  out  into  lbs  web ;  but  though  we  haia  often 
endsBiDUrad  to  make  her  conalntct  a  neat  under  oar  eye, 
we  have  bacn  aa  uniucceeifui  aa  in  sintilar  eiLperimenU 
with  the  ronunon  house  apidar. 

TliB  hauieapider'a  proceedings  were  lung  ago  deacrlbad 
by  Hurobarg,  and  the  account  has  been  copied,  aa  usual, 
by  almoat  every  subBei|ueDt  nrltrr.  Goldsmith  has. 
Indeed,  glTen  some  itranga  mlt-statenifnts  from  hit  own 
bbaanatlona,  and  Bingley  hat  added  the  original  remark, 
lliat,  after  fixing  itc  firtt  tWaad,  creeping  along  the  vail 
and  Joining  it  at  it  proceedi,  it  "  darit  itttlf  la  tit  op- 
/iMitosf^,  where  the  other  end  la  to  be  bttteoBd  I"  Horn' 
bcrg't  ipidertaakllianioiicircuitouaroute  of  travelling  lo 
Ihe  (ippoiite  wall,  carrying  in  one  oT  tba  clawt  the  end  of 
'  the  thread  previously  nied,  least  It  ihculd  slick  in  the 
wrong  plare.  Thii  we  believe  lo  bo  tiie  coirecl  atata- 
ment,  lor  at  the  web  ii  ilwsyt  huriionlal,  it  would  sel- 
dom aiuwer  to  commit  t  floating  thread  to  the  wind,  ta 
ii  done  by  other  tpeclea.  Humberg't  iplder,  tner  stretch- 
ing at  many  lines  hy  wiy  of  aurp,  aa  It  deemed  sufficient 
between  Uia  two  walls  ol  the  corner  which  It  had  choten, 
proceeded  to  Croat  this  In  the  way  our  weavers  do  in 
adding  the  am/,  with  this  dilTerBnce,  that  the  tplder't 
thraada  were  only  laid  on  and  not  Interlaced.  The 
Juroetlic  tplden,  howerer,  in  these  modem  dsya,  must 
liava  forgot  tbit  mode  of  weaving,  for  none  of  their  weba 
will  be  Ibund  lo  be  thus  regularly  conitrucled. 

The  gaoroetrir,  or  net-working  ipiden,  are  at  well 
known  in  moat  diitricla  aa  any  of  the  preceding;  ttmoat 
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priae  :  it  ipreadt  toils  to  entang-le  il 
IS  endued  with  patience  lo  expect  ita   cummgi 
and  is  poaaeised  of  arms  and  strength  to  des- 
tror  it  nhen  fallen  into  the  anare. 

In  this  country,  when.'  all  (he  insect  tribes 


1 11  on    betwe 


Be  in  the  gardens  and  hedge  rowt  I 
r  ihelr  nela  stretched  out  In  a  ten 
adjscent   branchei.      The    romi 


a  tpider  ol  Ibiaaort  is) 
ingth  to  bear  tbe  net  she 
,  after  throwing  01 


The  Met  aa 

cable  o(  aufficient  tl 
bang  upon  it 

above  described,  when  it  catchet  properly  ihe  doubles 
and  ntdoublet  it  with  iddillonal  Ihrvadi.  On  tiyli^g  Iti 
strength  the  i>  not  ronlentcd  with  the  test  of  pulling  It 
with  her  legs,  but  drops  hertelf  down  tevertl  feet  from 
vtrioua  points  of  It,  as  ws  liave  oftan  aeen,  twingiagand 
bobbing  wllh  tlie  whole  weight  of  her  body.  She  oro- 
ceedt  Id  a  limiltr  manner  » ith  the  rest  of  the  fnme. 
work  of  her  wheei-ihaped  n*t:  and  It  miy  bo  remarkid 
that  tome  of  Iha  endt  of  these  are  not  iim|rie,  but  in  Irnn 
of  a  Y,  giving  her  the  additional  aecurity  of  two  Mtadi- 


nenti  Iiutaad  of  osia. 


le  ludy  of  the  net,  the  mest  remtik- 
her  nslng  hrr  llmbi  at  a  meature, 
as  of  her  taill  or  whaai-spokat,  and 


aahaafnterw 


Thea) 


eoviaaqumtly  always  propBrtianal  to  Ihe  ilia  of  tba  apider. 

She  olbn  takes  up  her  lUtloa  In  the  centre,  but  not  al. 
ways,  though  It  l>  to  lald  hy  Inarcurate  writers  ;  for  she 
SI  frequently  lurka  In  a  liltla  chamber  ponttrucled  under 
a  leaf  or  oilier  tfaaller  at  the  comer  of  her  web,  ready  lo  dart 
down  upon  whatever  prey  may  be  entangled  in  her  net. 
The  centre  of  the  net  la  tald  alio  to  ba  composed  of  mora 
tiecid  materials  tbanitaiuspenaoryllnet, — acircumitance 
alleged  to  ho  proved  hy  the  former  appearfng  under  the 
microscope  tlndded  witli  globules  of  gum.  We  htve  not 
been  able  lo  verify  this  dittliiction,  having  seen  the 
suspensory  lines  as  ofteu  studded  In  this  manner  at  thota 
Id  the  centre. 

A  no  lets  wonderful  slnietura  )»  rompoaed  hy  a  aort 
of  spiders,  naliretof  the  troplo  and  the  south  of  Europe, 
which  have  been  justly  cillerf  Iha  maion-ipidert  by  M. 
Lalreille.  Ore  of  theie  {Uygaii  nidulmt,  Walcho.) 
found  in  the  Wen  Indlet,  "digi  a  bole  In  the  earth 
obliquely  downwardi,  about  three  Inchei  in  length,  and 
one  in  diameter.  This  cavity  >ba  llnet  with  a  tough 
thick  web,  which,  when  taken  out,  renmblei  a  lealham 
puna  ;  but  what  It  niott  ciirlcan,  (hit  taouaa  hat  t  door 
with  hinges,  like  tbe  operculum  of  tome  sea-ahelis,  and 
herself  and  family,  who  tenant  thla  nest,  open  and  shnt 
the  door  whenever  they  pass  and  repaai.  This  history 
was  told  me,"  layi  Dtrwin,  "  and  Ihe  neat,  with  its  door, 
Ehown  me  hy  the  lite  Dr  Hutt,  of  Bath,  who  vrat  Mme 
years  a  physician  in  Jamaica." 
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are  kept  under  by  human  assiduity,  the 
spiders  are  but  small  and  harmless.  We  are 
acquainted  with  few  but  the  house-spider, 
which  weaves  its  web  in  neglected  rooms  ;  the 
garden-spider,  that  spreads  its  toils  from  tree 
to  tree,  and  rests  in  the  centre;  the  wander, 
ing  spider,  that  has  no  abode  like  the  rest; 
and  the  field-spider,  that  is  sometimes  seen 
mounting,  web  and  all,  into  the  clouds.  These 
are  the  chief  of  our  native  spiders ;  which, 
though  reputed  venomous,  are  entirely  inoffen- 
sive. But  they  form  a  much  more  terrible 
tribe  in  Africa  and  America.  In  those  regions, 
where  all  the  insect  species  acquire  their  great- 
est growth,  where  the  butterfly  is  seen  to  ex- 
pand a  wing  as  broad  as  our  sparrow,  and  the 
ant  to  build  a  habitation  as  tall  as  a  man,  it  is 
not  to  be  wondered  at  that  the  spiders  are  seen 
bearing  a  proportionable  magnitude.  In  fact, 
the  bottom  of  the  Martinico  spider's  body  is  as 
large  as  a  hen's  egg,  and  covered  all  over  witli 
hair.  Its  web  is  strong,  and  its  bite  danger- 
ous. It  is  happy  for  us,  however,  that  we 
are  placed  at  a  distance  from  these  formidable 
creatures,  and  that  we  can  examine  their  his- 
tory without  feeling  their  resentment. 

Every  spider  has  two  divisions  in  its  body. 
The  fore  part,  containing  the  head  and  breast, 
is  separated  from  the  hinder  part  or  belly 
by  a  very  slender  thread,  through  which, 
however,  there  is  a  communication  from  one 
part  to  the  other.  The  fore  part  is  covered 
with  a  hard-shell,  as  well  as  the  legs,  which 
adhere  to  the  breast.  The  hinder  part  is 
clothed  with  a  supple  skin,  beset  all  over  with 
hair.  They  have  several  eyes  all  round  the 
head,  brilliant  and  acute;  these  are  sometimes 
eight  in  number,  sometimes  but  six ;  two  be- 
hind,  two  before,  and  the  rest  on  each  side. 
Like  all  other  insects,  their  eyes  are  immov- 
able,  and  they  want  eye.lids;  but  this  organ 

Among  our  native  spiders  there  are  several  which, 
not  contented  with  a  web  liiie  the  rest  of  their  congeners, 
take  advantage  ofother  materials  to  construct  cells  where, 
"  hush'd  in  grim  repose,"  they  **  expect  their  insect 
prey."  The  most  simple  of  those  spider-cells  is  con- 
structed by  a  longish-bodied  spider,  which  is  a  little 
larger  than  tlie  common  hunting  spider.  It  rolls  up  a 
leaf  of  the  lilac  or  poplar,  precisely  in  the  same  manner 
as  is  done  by  the  leaf-rolling  caterpillars,  upon  whose 
cells  it  sometimes  seizes  to  save  itself  trouble,  having 
first  expelled,  or  perhaps  devoured,  the  rightful  owner. 
The  spider  however,  is  not  satisfied  with  the  tapestry  of 
the  caterpillar,  and  always  weaves  a  fresh  set  of  her  own, 
much  more  close  and  substantial. 

Another  spider  common  in  woods  and  copses  weaves 
together  a  great  number  of  leaves  to  form  a  dwelling  for 
herself,  and  in  front  of  it  she  spreads  her  toils  for  entrap- 
ping the  unwary  insects  which  stray  thither.  These,  as 
soon  as  caught,  are  dragged  into  her  den,  and  stored  up 
for  a  time  of  scarcity.  Here  also  her  eggs  are  deposited 
and  hatched  iu  safety.  When  the  cold  weather  ap- 
proaches, and  the  leaves  of  her  edifice  wither,  she 
abandons  it  for  the  more  secure  shelter  of  a  hollow  tree, 
M  here  she  soon  dies  ;  but  the  conUnualion  of  the  species 
depends  upon  eggs,  deposited  in  the  nest  before  winter. 


is  fortified  with  a  transparent  homy  substance, 
which  at  once  secures  and  assists  their  vision. 
As  the  animal  procures  its  subsistence  by  the 
most  watchful  attention,  so  large  a  number  of 
eyes  was  necessary  to  give  it  the  earliest  in- 
formation of  the  capture  of  its  prey.     They 
have  two  pincers  on  the  fore  part  of  the  head, 
rough,  with  strong  points,  toothed  like  a  saw, 
and  terminating  in  claws,  like  those  of  a  cat. 
A  little  below  the  point  of  the  claw  there  is  a 
small  hole,  through  which  the  animal  emits  a 
poison,   which,   though   harmless    to    us,   is 
sufficiently  capable  of  instantly  destroying  its 
prey.     This  is  the  most  powerful  weapon  they 
have  against  their  enemies  ;  they  can  open  or 
extend  these  pincers  as  occasion  may  require  ; 
and  when  they  are  undisturbed,  they  suffer 
them  to  lie  one  upon  the  other,  never  opening 
them  but  when  there  is  a  necessity  for  tkeir  ex- 
ertion.    They  have  all  eight  legs,  jointed  like 
those  of  lobsters,  and  similar  also  in  another 
respect ;  for  if  a  leg  be  torn  away,  or  a  joint 
cut  off,  a  new  one  will  quickly  grow  in  its 
place,  and  the  animal  will  find  itself  fitted  for 
combat  as   before.       At    the    end    of    each 
leg   there  are  three  crooked  movable  claw.-, 
namely,  a  small  one,  placed  higher  np,  like 
a  cock's  spur,  by  the  assistance  of  which  it 
adheres  to  the  threads  of  its  web.     There  arc 
two  others  larger,  which  meet  together  like 
a  lobster's  claw,  by  which  they  can  cafcb  hold 
of  the  smallest  depressions,  walking;    up   or 
down  the  very  polished   surfaces,  on    which 
they  can  find  inequalities  that  are  imperceptible 
to  our  grosser  sight     But  when  they  walk 
upon  such  bodies  as  are  perfectly  smooth,  as 
looking-glass  or  polished  marble,  they  squeeze 
a  little  sponge,  which  grows  near  the  extrem. 
ity  of  their  claws,  and  thus  diffusing  a  glutin 
ous  substance,  adhere  to  the  surface  until  they 
make  a  second  step.     Besides  the  eight  legs 

—  — ■ —  , 

and  remaining  to  be  hatched  with  tlie  xrarmth  of  tl.tt 
ensuing  summer. 

The  spider's  den  of  united  leaves,  however*  whSrh  !!&< 
just  been  described,  is  not  always  useless  when  withered 
and  deserted  ;  for  the  dormouse,  or  the  harvest  mou^r, 
we  are  not  certain  which,  usually  selects  it  as  a  ready- 
made  roof  for  its  nest  of  dried  grass.  Tiiat  those  old 
spiders'  dens  are  not  accidentally  chosen  by  the  ino»«r>, 
appears  from  the  fact,  that  out  of  about  a  doaeen  mouse. 
nests  of  this  sort  found  during  winter  in  a  copse  bi't%ve<-ii 
Lewisham  and  Bromley,  Kent,  every  second  or  thiriJ 
one  was  fuinished  with  such  a  roof. 

That  spiders  may  be  able  to  breath  under  water,  we 
can  well  undci-stand  from  their  breathing  like  amphibious 
reptiles  by  means  of  gills;  but  there  Is  an  aquatic  spider 
which  is  not  contented,  as  a  frog  would  be,  with  tiie  air 
furnished  by  the  water,  but  actually  carries  down  a  sup. 
I»!y  of  air  from  the  atmosphere  to  her  subaqueous  nest. 
This  spider  does  not  like  stagnant  water,  biit  prefers 
slow-running  streams  and  ditches,  where  she  may  ofteK 
be  seen,  in  the  vicinity  of  London  and  el^^ewhere,  IiTinj; 
in  her  diving-bell,  which  shines  through  the  water  like 
a  little  globe  of  silver:  her  singular  economy  was  UtA^ 
we  believe,  described  by  Clerck,  L.  M.  de  Ligiiac,  aud 
De  Geer. — Jlennie't  Insect  Architerture. 
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just  mentioned,  these  animals  have  two  others, 
which  may  more  properly  be  called  arms,  as 
they  do  not  serve  to  assist  motion,  but  are  used 
in  holding  and  managing  their  prey. 

The  spider,  though  thus  formidably  equipped, 
would  seldom  prove  successful  in  the  capture, 
were  it  not  equally  furnished  wilh  other  instru- 
ments to  assist  its  depredations.  As  it  lives 
wholly  upon  flies,  and  is  without  wings  to 
pursue  them,  it  is  obvious  they  must  for  ever 
escape  so  important  an  adversary ;  but  the 
spider  is  a  most  experienced  hunter,  and  spreads 
its  nest  to  catch  those  animals  it  is  enabled  to 
pursue.  The  spider's  web  is  generally  laid  in 
those  places  where  flies  are  most  apt  to  come 
and  shelter  ;  in  the  corners  of  rooms,  round 
the  edges  of  windows,  and  in  the  open  air 
among  the  branches  of  trees.  There  the 
little  animal  remains  for  days,  nay,  weeks  to. 
gether,  in  patient  expectation,  seldom  chang. 
ing  its  situation  though  never  so  unsuccessful. 

For  the  purposes  of  making  this  web,  na- 
ture has  supplied  this  animal  with  a  large 
quantity  of  glutinous  matter  within  its  body, 
and  ^ve  dugs  or  teats  for  spinning  it  into 
thread.  This  substance  is  contained  in  a 
little  bag,  and  at  the  first  sight  it  resembles 
soft  glue ;  but  when  examined  more  accurately, 
it  will  be  found  twisted  into  coils  of  an  agate 
colour,  and  upon  breaking  it,  the  contents 
may  be  easily  drawn  out  into  threads,  from 
the  tenacity  of  the  substance,  not  from  those 
threads  being  already  formed.  Those  who 
have  Seen  the  machine  by  which  wire  is  spun, 
will  have  an  idea  of  the  manner  in  which  this 
animal  forms  the  threads  of  its  little  net,  the 
orifices  of  the  five  teats  above  mentioned, 
through  which  the  thread  is  drawn,  contract- 
ing or  dilating  at  pleasure.  The  threads 
which  we  see,  and  appear  S9  fine,  are,  notwith- 
standing, composed  of  five  joined  together,  and 
these  are  many  times  doubled  when  the  web 
is  in  formation. 

When  the  house-spider  purposes  to  begin 
a  web,  it  first  makes  choice  of  some  commo- 
dious spot,  where  there  is  an  appearance  of 
plunder  and  security.  The  animal  then  distils 
one  little  drop  of  its  glutinous  liquor,  which  is 
very  tenacious,  and  then  creeping  up  the  wall, 
and  joining  its  thread  as  it  proceeds,  it  darts 
itself  in  a  very  surprising  manner,  as  I  have 
often  seen,  to  the  opposite  place,  where  the 
other  end  of  the  web  is  to  be  fastened.  The 
first  thread  thus  formed, drawn  tight,  and  fixed 
at  each  end,  the  spider  then  runs  upon  it  back- 
ward and  forward,  still  assiduously  employed 
in  doubling  and  strengthening  it,  as  upon  its 
force  depends  the  strength  and  stability  of  the 
whole.  The  scaflblding  thus  completed,  the 
spider  makes  a  number  of  threads  parallel  to 
the  first,  in  the  same  manner,  and  then  crosses 
them  with  others;  the  clammy  substance  of 


which  tliey  are  formed,  serving  to  bind  them, 
when  newly  made,  to  each  other.     The  insect, 
after  this  operation,  doubles  and  trebles   all 
tliread  that  borders  its  web,  by  opening  the 
its  teats  at  once,  and  secures  the  edges,  so  as 
to  prevent  the  wind  from  blowing  the  work 
away.     The  edges  being  thus  fortified,  the 
retreat  is  next  to  be  attended  to :  and  this  is 
formed  like  a  funnel  at  the  bottom  of  the  web, 
where  the  little  creature  lies  concealed.   To  this 
are  two  passages,  or  outlets,  one  above  and 
the  other  below,  very  artfully  contrived,  to 
give  the  animal  an  opportunity  of  making  ex^ 
cursions  at  proper  seasons,  of  prying  into  every 
corner,  and    cleaning  those  parts  which  are 
observed  to  be  clogged  or  encumbered.     Still 
attentive  to  its  web,  the  spider,  from  time  to 
time,  cleans  away  the  dust  that  gathers  round 
it,  which   might  otherwise  clog  and  incom- 
mode it:  for  this  purpose,  it  gives  the  whole 
a  shake  with  its  paws ;  still,  however,  propor- 
tioning  the  blow  so  as  not  to  endanger  the 
fabric.     It  often  happens,  also,  that  from  the 
main  web  there  are  several  threads  extended 
at  some  distance  on  every  side;  these  are,  in 
some  measure,  the  outworks  of  the  fortifica- 
tion, which,  whenever  touched  from  without, 
the  spider  prepares  for  attack  or  self-defence. 
If  the  insect  impinging  be  a  fly,  it  springs 
forward   with  great  agility ;  if,  on  the  con- 
trary, it  be  the  assault  of  an  enemy  stronger 
thnn  itself,  it  keeps  within  its  fortress,  and 
never  ventures  out  till  the  danger  be  over. 
Another  advantage  the  spider  reaps  from  this 
contrivance  of  a  cell  or  retreat  behind  the^web, 
is,  that  it  serves  for  a  place  where  the  creature 
can  feast  upon  its  game  with  all  safety,  and 
conceal  the  fragments  of  those  carcases  which 
it  has  picked,  without  exposing  to  public  view 
the  least  trace  of  barbarity,  that  might  create 
a  suspicion  in  any  insects  that  their  enemy 
was  near. 

It  often  happens,  however,  that  the  wind, 
or  rustling  of  the  branches,  or  the  approach 
of  some  large  animal,  destroys  in  a  minute 
the  labours  of  an  age.  In  this  case,  the  spider 
is  obliged  to  remain  a  patient  spectator  of  the 
universal  ruin  ;  and  when  the  danger  is  passed 
away,  it  sets  about  repairing  the  calamity. 
For  this  purpose,  it  is  furnished  with  a  large 
store  of  the  glutinous  substance  of  which  the 
web  is  made  ;  and  with  this,  it  either  makes 
a  new  web,  or  patches  up  the  old  one.  In 
general,  however,  the  animal  is  much  fonder 
of  mending  than  making,  as  it  is  furnished 
originally  with  but  a  certain  quantity  ol 
glutinous  matter,  which  when  exhausted 
nothing  can  renew.  The  time  seldom  fails 
to  come,  when  the  reservoirs  are  entirely  dried 
up,  and  the  poor  animal  is  left  to  all  the 
chances  of-  irretrievable  necessity.  An  old 
spider  is  thus  frequently  reduced  to  the  great- 
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est  extremity ;  its  web  is  destroyed,  and  it 
wants  the  materials  to  make  a  new  one.  But 
as  these  animals  have  been  long  accustomed 
to  a  life  of  shifting,  it  hunts  about  to  find  out 
a  web  of  another  spider,  younger  and  weaker 
than  itself,  with  whom  it  ventures  a  battle. 
The  invader  generally  succeeds;  the  young 
one  is  driven  out  to  make  a  new  web,  and  the 
old  one  remains  in  quiet  possession.  If  bow. 
ever,  the  spider  is  unable  to  dispossess  any 
other  of  its  web,  it  then  endeavours,  for  a 
while,  to  subsist  on  accidental  depredation ; 
but  in  two  or  three  months  it  inevitably  dies 
of  hunger.^  ^ 

The  garden-spider  seems  to  work  in  a  dif- 
ferent manner.  The  method  with  this  insect 
is,  to  spin  a  great  quantity  of  thread,  which 
floating  in  the  air  in  various  directions,  hap- 
pens, from  its  glutinous  quality,  at  last  to 
stick  to  some  object  near  it,  a  lofty  plant  or 
the  branch  of  a  tree.  The  spider  only  wants 
to  have  one  end  of  the  line  fast,  in  order  to 
secure  and  tighten  the  other.  It  accordingly 
draws  the  line  when  thus  fixed,  and  then  by 
passing  and  repassing  upon  it,  strengthens  the 
thread  in  such  a  manner  as  to  answer  all  its 
intentions.  The  first  cord  being  thus  stretched, 
the  spider  walks  along  a  part  of  it,  and  there 
fastens  another,  and  dropping  from  thence, 
fastens  the  thread  to  some  solid  body  below, 
then  climbs  up  again  and  begins  a  third,  which 
it  fastens  by  the  same  contrivance.  When 
three  threads  are  thus  fixed,  it  forms  a  square, 
or  something  that  very  nearly  resembles  one, 
and  in  this  the  animal  is  generally  seen  to 
reside.      It  often    happens,  however,  when 

*  From  its  having  been  frequently  remarked  that 
spiders  spread  their  webs  in  solitary  and  confined  plaices, 
to  which  it  is  difficult  for  flies  to  penetrate,  M.  de  Vail- 
lant  naturally  concluded  that  these  creatures  must  often 
remain  long  witliout  food,  and  that  consequently  they 
were  capable  of  enduring  considerable  abstinence.  To 
ascertain  the  truth  of  this  circumstance,  he  took  a  large 
garden  spider*  whose  belly  was  about  the  slco  of  a  nut, 
and  enclosed  it  under  a  glass  bell,  which  he  secured  with 
cement  round  its  bottom,  and  left  it  In  tliat  situation  for 
ten  months.  Notwithstanding  this  deprivation  of  food. 
It  appeaned  during  the  whole  time  equally  vigorous  and 
alert  ;  but  its  belly  decreased,  till  at  last  «f  was  scarcely 
larger  than  the  head  of  a  pin.  He  then  put  under  the 
bell  to  it  another  spider  of  the  same  species.  For  a 
ifttle  while  they  kept  at  a  respectful  distance  from  each 
other,  and  remained  moti<Mile89,  but  presently  the  meagre 
one,  pressed  by  hunger,  approached  and  attacked  the 
stranger.  It  returned  several  times  to  the  charge;  and, 
In  these  difierent  conflicts,  its  enemy  became  deprived 
of  almost  all  its  claws  ;  it  carried  these  away,  and  re- 
tired to  its  former  situation  to  devour  them.  The  meagre 
one  had  likewise  lost  three  of  its  own  claws,  on  which 
also  it  fed;  and  M.  de  Valllant  perceived  that  by  this 
repast,  its  plumpness  was  in  some  measure  restored. 
The  day  following,  the  new  comer,  deprived  of  all  its 
means  of  defence,  fell  a  complete  sacrifice.  It  was 
speedily  devoured ;  and  in  less  than  twenty-four  hours, 
the  old  inhabitant  of  the  bell  became  as  plump  as  it  was 
^i  the  fint  moment  of  its  confinement. 


the  young  spider  begins  spinning,  that  its  was 
becomes  too  buoyant,  and  not  only  the  thread 
fioats  in  the  air,  but  even  the  little  spinaler. 
In  this  manner  we  have  often  seen  the  threads 
of  spiders  floating  in  the  air ;  and  what  is  still 
more  surprising,  the  young  spiders  themselves 
attached  to  their  own  web.  The  reaaoo  is 
obvious ;  for  as  even  gold  itself  may  be  so 
finely  drawn  out  as  to  float  in  the  air,  so  the 
finer  threads  of  a  spider  are  so  buoyant  as  not 
only  to  swim  in  the  air,  but  also  to  lift  the 
spider  itself  ;  which,  like  the  tail  of  a  kite, 
rises  with  its  own  manufacture. 

The  spider's  web  being  thus  completed,  and 
fixed  in  a  proper  place,  its  next  care  is  to  seise 
and   secure   whatever   insect  happens  to  be 
caught  in  the  toil.     For  this  purpose,  it  re- 
mains  for  weeks,  and  even  months,  upon  the 
watch,  without  ever  catching  a  single  fly  ;  for 
the  spider,  like  most  other  insects,  is  surpris- 
ingly patient  of  hunger.     It  sometimes  bap- 
pens  that  too  strong  a  fly  strikes  itself  against 
(he  web,  and  thus,  instead  of  being  caught, 
tears  the  net  to  pieces.     In  general,  however, 
the  butterfly  or  the  hornet,  when  they  touch 
the  web,  fly  ofl*  again,  and  the  spider  seems 
no  way  disposed   to   interrupt  their  retreat. 
The  large  blue-bottle-fly,  the  ichneumon -fly. 
and  the  common   meat-fly,   seem  to  be  its 
favourite  game.     When  one  of  these  strikes 
into  the  toils,  the  spider  is  instantly  aeen  alert 
and  watchful  at  the  mouth  of  its  hole,  careful 
to  observe  whether  the  fly  be  completely  im- 
meshed  ;  if  that  be  the  case,  the  spider  walks 
leisurely  forward,  seizes  its  prey,  and  instantly 
kills  it  by  instilling  a  venoroons  juice  into  the 

When  two  spiders  of  tlie  same  sise  meet  in  eombat, 
neither  of  them  will  yield  ;  they  hold  each  other  by  the 
fangs  so  fast,  that  in  general  one  of  the  two  must  die  be- 
fore they  are  separatee^.  M.  Leeuwenhoeck  says,  he  satr 
one  spider  that  was,  however,  only  wounded  in  one  leg 
by  his  antagonist.  A  drop  of  blood  as  large  as  a  graia 
of  sand  issued  from  the  sore  ;  and  not  being  aUe  to  nae 
this  wounded  leg  in  running  away  from  his  adversary,  be 
held  it  up,  and  presently  afterwards  the  whole  limb 
dropped  away  from  his  body.  When  spiders  are  woundtrd 
in  the  breast,  or  upper  parts  of  the  body,  they  always  dir. 

Tlie  spider,  the  ptinus,  and  many  insects  of  the  beetle 
kind,  exhibit  an  instinct  of  a  very  extraordinary  nature. 
When  put  in  terror  by  a  touch  of  the  finger,  the  spidrr 
runs  ofi*  with  great  swiftness  ;  but  if  he  finds  in  wha*. 
ever  direction  he  takes  he  is  opposed  by  another  finger, 
he  then  seems  to  despair  of  being  able  to  escape,  contracts 
his  limbs  and  body,  lies  perfectly  motionless,  and  coud* 
terfeits  every  symptom  of  death.  "  In  this  situaiion,' 
says  Smellie,  ''  I  have  pierced  spiders  with  pins,  and 
torn  them  to  pieces,  without  their  discovering  the  small- 
est  marks  of  pain.  This  simulation  of  death  has  beei> 
ascribed  to  a  strong  convulsion,  or  stupor,  oecaakmed  hj 
terror*  But  this  solution  of  the  phenomenon  ia  enrene- 
ous.  I  have  repeatedly  tried  the  experiment,  and  uni- 
formly found,  that,  if  the  object  of  terror  be  removed,  in 
a  few  seconds  the  animal  runs  off  with  the  greale«t 
rapidity.  Some  beetles,  when  counterfeiting  death,  will 
sufier  themselves  to  be  gradually  roasted  without  moving 
a  single  joint." 
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wound  it  makes.  If,  however,  the  fly  be  not 
entirely  immeshed,  the  spider  patiently  waits, 
without  appearing  until  its  prey  has  fatigued 
itself  by  its  struggles  to  obtain  its  liberty  ;  for 
if  the  ravager  should  appear  in  all  its  terrors 
while  the  prey  is  but  half  involved,  a  despe- 
rate effort  might  give  it  force  enough  to  get 
free.  If  the  spider  has  fasted  for  a  long  time, 
it  then  drags  the  fly  immediately  into  its  hole, 
and  devours  it ;  but  if  there  has  been  plenty 
of  game,  and  the  animal  be  no  way  pressed 
by  hunger,  it  then  gives  the  fly  two  or  three 
turns  in  its  web,  so  as  completely  to  immesh 
it,  and  there  leaves  it  impotently  to  struggle 
until  the  little  tyrant  comes  to  its  appetite. 
Why  the  spider  should  at  one  time  kill  its 
prey,  and  at  another  sufi*er  it  to  struggle  in 
the  toils  for  several  hours  together,  I  am  not 
able  to  say;  perhaps  it  only  likes  its  prey 
newly  killed,  and  therefore  delays  to  put  the 
captive  to  death  until  it  is  to  be  eaten. 

It  has  been  the  opinion  of  some  philoso- 
phers, that  the  spider  was  in  itself  both  male 
and  female  ;  but  Lister  has  been  able  to  dis. 
tinguish  the  sexes,  and  to  perceive  that  the 
males  are  much  less  in  size  than  the  females. 
fiut  this  is  not  the  chief  peculiarity  ;  for,  dif- 
ferent from  all  other  animals,  except  the  fish 
called  the  Bxa/y  it  has  its  instruments  of  gen- 
eration placed  in  the  fore  arms,  which  have 
been  already  described.  When  these  ani- 
mals  copulate,  they  for  some  time  seize  each 
other  with  tlieir  legs  and  arms,  then  appear 
the  instruments  of  generation  in  the  male,  as 
if  bursting  out  from  the  points  of  its  fore-feet, 
and  are  inserted  into  the  receptacle  beneath 
the  body  of  the  female. 

The  female  generally  lays  from  nine  hun- 
dred  to  a  thousand  eggs  in  a  season  ;  they  are 
of  a  bluish  ^colour,  speckled  with  black,  and 
separated  from  each  other  by  a  glutinous  sub- 
stance,  not  unlike  frog-spawn  water.  These 
eggs  are  large  or  small  in  proportion  to  the 
size  of  the  animal  that  produces  them.  In 
some  they  are  as  large  as  a  grain  of  mustard- 
seed  ;  in  others  they  are  scarcely  visible.  The 
female  never  begins  to  lay  till  she  be  two 
years  old  at  the  least,  and  her  first  brood  is 
never  so  numerous  as  when  she  has  come  to 
her  greatest  maturity. 

When  the  number  of  eggs  which  the  spider 
has  brought  forth  have  remained  for  an  hour 
or  two  to  dry  after  exclusion,  the  little  animal 
then  prepares  to  make  them  a  bag,  where 
they  are  to  be  hatched  until  they  leave  the  shell. 
For  this  purpose  she  spins  a  web  four  or  ^V9 
times  stronger  than  that  made  for  catching 
Hies ;  and  besides,  lines  it  within-side  by  a 
down,  which  she  plucks  from  her  own  breast. 
This  bag,  when  completed,  is  as  thick  as  pa- 
per,  is  smooth  within-side,  but  rougher  with, 
out     Within  this  they  deposit  their  eggs  ; 


and  it  is  almost  incredible  to  relate  the  concern 
and  industry  which  they  bestow  in  the  pre- 
servation of  it.  They  stick  it  by  means  of 
their  glutinous  fluid  to  the  end  of  their  body  ; 
so  that  the  animal,  when  thus  loaded,  appears 
as  if  she  had  one  body  placed  behind  another. 
If  this  bag  be  separated  from  her  by  any  acci- 
dent, she  employs  all  her  assiduity  to  stick  it 
again  in  its  former  situation,  and  seldom  aban- 
dons her  treasure  but  with  her  life.  When  the 
young  ones  are  excluded  from  their  shells, 
within  the  bag,  they  remain  for  some  time  in 
their  confinement,  until  the  female,  instinc- 
tively knowing  their  maturity,  bites  open  their 
prison,  and  sets  them  free.  But  her  parental 
care  does  not  terminate  with  this  exclusion  ; 
she  receives  them  upon  her  back  for  some  time, 
until  they  have  strength  to  provide  for  them- 
selves,  when  they  leaveher  never  to  return,  and 
each  begins  a  separate  manufactory  of  its  own. 
The  young  ones  begin  to  spin  when  they  can 
scarcely  be  discerned  ;  and  prepare  for  a  life 
of  plunder  before  they  have  strength  to  over- 
come. Indeed,  Nature  seems  to  have  formed 
them  in  every  respect  for  a  life  of  hostility.  No 
other  insect  is  possessed  of  such  various  powers 
of  assault  and  defence ;  and  they  are  able  to 
destroy  animals  ten  times  bigger  than  them- 
selves. Even  after  a  severe  defeat,  they 
quickly  recover  of  their  wounds ;  and  as  for 
their  legs,  they  consider  the  loss  of  them  as 
but  a  small  misfortune,  as  they  grow  again 
very  speedily  to  their  former  magnitude. 

Thus  there  is  no  insect  to  which  they  are 
not  an  enemy ;  but  what  is  more  barbarous 
still,  spiders  are  the  enemies  of  each  other. 
M.  Reaumur,  who  was  fond  of  making  experi 
ments  upon  insects,  tried  to  turn  the  labours 
of  the  spider  to  human  advantage,  and  actually 
made  a  pair  of  gloves  from  their  webs. 

For  this  purpose,  he  collected  a  large  num- 
ber of  those  insects  together  :  he  took  care  to 
have  them  constantly  supplied  with  flies,  and 
the  ends  of  young  feathers,  fresh  picked 
from  chickens  and  pigeons,  which  being  full 
of  blood,  are  a  diet  that  spiders  are  particularly 
fond  of.  But,  notwithstanding  all  his  care, 
he  was  soon  convinced  that  it  was  impractic- 
able to  rear  them,  since  they  were  of  such  a 
malignant  nature,  that  they  could  never  be 
brought  to  live  in  society;  but  instead  of  their 
usual  food,  chose  to  devour  each  other.  Indeed, 
were  it  practicable  to  reconcile  them  to  each 
other,  it  would  require  too  much  attendance 
to  rear  up  a  sufficient  number  to  make  the 
project  any  way  useful.  Their  thread  is  four, 
if  not  five  times  finer  than  that  of  the  silk- 
worm ;  so  that,  upon  the  smallest  calculation, 
there  must  have  been  sixty  thousand  spiders 
to  make  a  single  pound  of  silk.  That  which 
Reaumur  made  use  of  was  only  the  web  in 
which  they  deposited  their  eggs,  which  is  five 
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times  stronger  than  their  ordinary  manufac- 
ture. 

Of  this  animal,  there  are  several  kinds, 
slightly  diflering  from  each  other,  either  in 
habits  or  conformation.'  The  Water-spider 
is  the  roost  remarkable  of  the  number.  This 
insect  resembles  the  common  spider  in  its 
appearance,  except  that  its  hinder  part  is  made 
rather  in  the  shape  of  a  nine-pin  than  a  bail. 
They  differ  in  being  able  to  live  as  well  by 
land  as  water;  and  on  being  capable  of  spin- 
ning as  well  in  one  element  as  the  other. 
Their  appearance  under  water  is  very  remark- 
able ;  for  though  they  inhabit  the  buftom,  yet 
they  are  never  touched  by  the  element  in  which 
they  reside,  but  are  inclosed  in  a  bubble  of  air 
that,  like  a  box,  surrounds  them  on  every  side. 
This  bubble  has  the  bright  appearance,  at  the 
bottom,  of  quicksilver :  and  within  this  they 
perform    their   several    functions  of    eating, 

'  The  gossamer,  bird-ratching,  niid  branded  spiders 
are  among  the  most  remarkable.  Gossamer  spiders  fii-st 
appear  in  the  beginning  of  Oirtober,  in  woods,  gardens, 
and  meadows,  where  their  eggs  are  batched  in  s&fety  ; 
tiience  they  spread  themselves  over  wliole  districts,  and, 
during  the  rei^t  of  October,  and  till  the  middle  of  Nov- 
ember, may  be  found  in  dry  fields  throughout  Europe. 
Extensive  tracts  of  land  are  sometimes  seen  swarming 
with  them.  In  the  beginning  of  October,  when  but  very 
few  are  hatched,  some  single  threads  of  their  webs,  ex- 
tending from  twig  to  twig,  are  seen  only  in  the  sun. 
shine  :  about  the  middle  of  the  month  their  threads  are 
more  perceptible  ;  and  toward  the  end,  if  a  person  stand 
iu  such  a  position  as  to  see  the  sunbeams  play  upon 
their  slender  threads,  hedges,  meadows,  cornfields,  stub- 
ble land,  ajid  even  whole  districts,  appear  covered 
as  with  a  soit  of  white  gauze.  The  gossamer  spider 
does  not  weave  a  web,  but  only  extends  Its  threads  from 
one  place  to  another.  These  are  so  delicate,  that  a 
single  thread  cannot  be  seen  unless  the  sun  shines  on  it. 
One  of  them,  to  be  visible  at  other  times,  must  be  com- 
peted of  at  least  six  common  threads  twisted  trgether. 
In  serene,  calm  days,  thcfse  spiders  work  with  great 
diligence,  especially  afler  the  disappearance  of  the  morn- 
ing  fogs.  Between  twelve  and  two,  however,  their 
industry  excites  the  greatest  admiration.  A  person 
with  a  pretty  quick  eye,  or  by  the  help  of  a  glass,  may 
sometimes  perceive  among  the  barley  stubble  such  a 
multitude  of  these  insects  extending  their  threads,  that 
the  fields  appear  as  if  covered  with  swarms  of  gnats. 
Several  of  the  single  threads  become,  twisted  together  by 
the  gentlest  breath  of  wimi,  and  form  perceptible  tlireads, 
which,  being  broken  by  stronger  winds,  unite  into  thick 
threads,  or  even  into  balls,  and  float  through  the  atmo- 
sphere. These  are  then  called  in  Germany,  the  fying 
summer f  because  the  summer  seems  to  fly  away  at  the 
same  time.  The  spiders  are  conveyed  in  them  :  but  it 
is  not  uncommon  to  And  spiders  of  other  species  in  them, 
which  have  been  entangled  and  dragged  away  ;  and  even 
the  webs  of  other  spiders,  and  the  dried  husks  of  insects 
that  have  been  caught  by  them,  are  often  found  in  the 
gossamer.  The  gossamer-spiders  appear  in  swarms  only 
during  the  harvest;  but  single  spiders  are  to  bo  found 
through  the  whole  summer. 

The  Bird-catching  Spider  is  of  gigantic  site,  and  great 
muscular  power,  extending  with  its  fuet  a  space  of  near 
ten  inches.  From  the  head  to  the  extremity  of  the  ab- 
domen it  often  measures  above  three  inches.  The  legs 
oru  as  Uiick  as  a  goose's  quill,  and  closely  covered  with 


spinning,  and  sleeping,  without  its  ever  burst- 
ing, or  in  the  least  disturbing  their  operations; 
sometimes  the  bubble  is  seen  divided  into  three 
distinct  apartments;  and  in  the  spring,  fiie 
male  enters  one  of  tliese  to  impregnate  the 
female  in  the  manner  mentioned  above,  while 
the  bubble  in  which  he  was  contained  unites 
with  the  other,  like  two  drops  of  water  when 
approached  to  each  other.  They  spin  their 
webs  as  well  in  the  water  as  upon  land;  and 
it  is  most  probable  that  they  make  their  food 
of  the  small  insects  of  either  element 

The  Tarantula  is  also  of  this  species,  and 
deserves  particular  notice,  not  for  any  remark, 
able  properties  that  really  attend  it,  but  ftr 
the  numerous  falsehoods  which  have  been  pro. 
pagated  concerning  it.  What  may  be  said 
with  truth  concerning  it  is,  that  it  is  the  lar- 
gest of  the  spider  kind  known  in  Europe,  and 
is  a  native  of  Apulia  in   Italy.     Its  body  is 

hair.  The  body  is  brown,  and  the  fangs  are  as  strong 
and  sharp  as  in  some  of  the  rapacious  species  of  birds.  It 
is  not  uncommon  In  many  parts  of  America,  but  is  gen- 
erally found  in  the  southern  division  of  that  continent, 
and  particularly  in  Guinea,  and  is  a  terror  to  all  the 
feathered  tribe.  It  resides  in  the  trees,  and  frequently 
seizes  on  small  birds,  which  it  destroys  by  sucking  thrir 
blood,  after  having  first  wounded  them  by  its  fanes 
which  distil  a  poisonous  liquid  into  the  wound.  Tlie 
slit  or  orifice  near  the  tip  of  the  fangs,  through  which  this 
poison  is  emitted,  is  so  visible  as  to  be  distinctly  per- 
ceived wllhout  a  glass.  The  eight  eyes  of  this  ttrrfMe 
Insect  are  placed  somewhat  in  the  form  of  an  oblong 
square  in  the  front  of  the  thorax  :  of  these  the  two  mid. 
die  ones  are  so  large  as  to  be  capable  of  being  set  in  the 
manner  of  glasses,  and  used  as  microscopes  ;  the  re«t 
are  smaller,  and  of  an  oval  shape.  The  Uiorax  i&  ctita- 
cular,  and  has  a  transverse  excavation.  Captain  Stedxnan, 
while  residing  in  Surinam,  had  one  c(  them  giv<*n  to 
him,  which  he  put  into  a  case  bottle  aliove  eight  inrhes 
long ;  and,  when  this  was  fllled  with  spirits,  the  tiii- 
mal  reached  the  surface  w-iih  some  of  its  daws,  wljiltf 
others  rested  on  the  bottom.  On  the  whole,  he  say^, 
this  spider  Is  so  hideous  a  creature,  that  the  very  si^bt 
of  it  is  sufficient  to  occasion  a  tremor  of  abhorrence,  evrn 
in  persons  most  accustomed  to  inspect  the  deformities  U 
nature. 

Tlie  Banded  Spider  is  a  native  of  Barbary,  and   H  ms 
large  as  a  man's  thumb.     It  has  yellow  bauds  round  tb@ 
belly,  and   dusky  rings  round   the  legs.       ft    inhabits 
hedges  and  thickets.     Its  webs  have  large  mesltes,  ard 
ft  resides  in  the  centre  ;  the  snares  are  spread  for  large 
flies,  wasps,  drones,  and  even  locusts  ;  the  lesser  iiiset-ts 
can  escape  through  the  meshes.     The  animal  which  it 
entangles  is  i^oon  bound  with  strong  tlireads,  killed  hj  the 
spider's  jaws,  and  partly  eat  if  the  spider  be  huiurry  ; 
the  rest  is  concealed  under  some  neighbouring  diy  le&ves, 
covered  with  a  kind  of  web,  and  blackish  blue  iu  grral 
abundance  :  its   larder  is  said   to  be  often  plentiful ij 
stored.     Its  nest  is  of  the  size  of  a  pigeon's  egg,  divided 
horizontally,  and  suspended  by  the  threads  of  the  insert, 
which  are  of  a  silvery  white,  and  stronger  than  silk.    Tie 
young  ones  live  in  amity,  but  when  grown  up  are  mortal 
enemies  ;  they  never  meet  but  they  fight  with  violenre, 
and  their  battle  only  ends  with  the  death  of  the  weakest : 
the  dead  body  is  carefully  stored  in  the  larder.  Tw^Ire  oi 
these  spiderSfby  way  of  experiment,  were  shut  up  together, 
and  after  a  battle  of  eight  days  the  •  strongest  only  r^^ 
mained  alive. — Rennie, 
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three  quarters  of  an  inch  long,  and  about  as 
thick  as  one's  little  finger ;  the  colour  is  gene- 
rally an  olive  brown,  variegated  with  one  that 
is  more  dusky ;  it  has  eight  legs  and  eight 
eyes,  like  the  rest,  and  nippers,  which  are 
sharp  and  serrated:  between  these  and  the 
tore  legs,  there  are  two  little  horns,  or  feelers, 
which  it  is  observed  to  move  very  briskly 
when  it  approaches  its  prey.  It  is  covered  all 
over  the  body  with  a  soft  down,  and  propa- 
gates,  as  other  spiders,  by  laying  eggs.  In 
the  summer  months,  particularly  in  the  dog 
days,  the  tarantula,  creeping  among  the  com, 
bites  the  mowers  and  passengers;  but  in  win- 
ter it  lurks  in  holes,  and  is  seldom  seen. 

Thus  far  is  true ;  but  now  the  fable  begins : 
for  though  the  bite  is  attended  with  no  dan- 
gerous symptoms,  and  will  easily  cure  of  it- 
self, wonderful  stories  are  reported  concerning 
its  virulence.     The  part  which  is  bitten,  as 
we  are  told,  is  soon  after  discoloured  with  a 
livid,  black,  or  yellowish  circle  attended  with 
an  inflammation.     At  first  the  pain  is  scarcely 
felt;  but  a  few  hours  after,  come  on  a  violent 
sickness,  difficulty  of  breathing,  fainting,  and 
sometimes  trembling.     The  person  bit,  after 
this  does  nothing  but  laugh,  dance,  skip  about, 
putting  himself  into  the  most  extravagant  pos- 
tnres,  and  sometimes  also  is  seized  with  a  most 
frightful  melancholy.     At  the  return  of  the 
season  in  which  he  was  bit,  his  madness  be- 
gins again ;  and  the  patient  always  talks  of 
the  same  things.     Sometimes  he  fancies  him. 
self  a  shepherd,  sometimes  a  king ;  appearing 
entirely  out  of- his  senses.     These  troublesome 
symptoms  sometimes  return  for  several  years 
successively,  and  at  last  terminate  in  death. 
But  so  dreadful  a  disorder  has,  it  seems,  not 
been  left  without  a  remedy ;  which  is  no  other 
than  a  well-played  fiddle.     For  this  purpose 
the  medical  musician  plays  a  particular  tune, 
famous  for  the  cure,  which  he  begins  slow,  and 
increases  in  quickness  as  he  sees  the  patient 
affected.     The  patient  no   sooner  hears    the 
music,  but  he  begins  to  dance ;  and  continues 
so  doing  till  he  is  all  over  in  a  sweat,  which 
forces  out  the  venom  that  appeared  so  danger- 
ous.    This  dancing  sometimes  continues  for 
three  or  four  hours,  before  the  patient  is  weary 
and  before  the  sweating  is  copious  enough  to 
cure  the  disorder.     Such  are  the  symptoms  re- 
lated of  the  tarantula  poison;  symptoms  which 
some  of  the  best  and  gravest  physicians  have 
credited,  and  attempted  to  account  for.     But 
the  truth  is,  that  the  whole  is  an  imposition  of 
the  peasants  upon  travellers  who  happen  to 
pass  through  that  part  of  the  country,  and  who 
procure  a  trifle  for  suffering  themselves  to  be 
bitten  by  the  tarantula.     Whenever  they  find 
a  traveller  willing  to  try  the  experiment,  they 
readily  offer  themselves,  and  are  sure  to  coun- 
terfeit the  whole  train  of  symptoms  which  mu- 


sic  is  supposed  to  remove.  A  friend  of  mine, 
who  passed  through  that  part  of  the  country, 
had  a  trusty  servant  bitten,  without  ever  ad- 
ministering the  musical  cure:  the  only  symp- 
toms were  a  slight  inflammation,  which  was 
readily  removed,  and  no  other  consequence 
ever  attended  the  bite. — It  is  thus  that  false- 
hoods  prevail  for  a  century  or  two  ;  and  man- 
kind at  last  begin  to  wonder  how  it  was  possi- 
ble to  keep  up  the  delusion  so  long. 


CHAP.  IV. 


OF  THE  FLEA. 


Thb  history  of  those  animals  with  which  we 
are  the  best  acquainted,  is  the  first  object  of 
our  chiefest  curiosity. — There  are  few  but  who 
are  well-informed  of  the  agility  and  blood- 
thirsty disposition  of  the  Flea  ;  of  the  caution 
with  which  it  comes  to  the  attack;  and  the 
readiness  with  which  it  avoids  the  pursuit. 
This  insect,  which  is  not  only  the  enemy  of 
mankind,  but  of  the  dog,  cat,  and  several  other 
animals,  is  found  in  every  part  of  the  world, 
but  bites  with  greater  severity  in  some  conn- 
tries  than  in  others.  Its  numbers  in  Italy 
and  France  are  much  greater  than  in  Eng- 
land ;  and  yet  its  bite  is  much  more  trouble- 
some here,  than  I  have  found  it  in  any  other 
place.  It  would  seem  that  its  force  increased 
with  the  coldness  of  the  climate;  and,  though 
less  prolific,  that  it  becomes  more  predaceous.^ 

*  The  Common  Flea. — At  a  meeting  of  a  Scientifio 
Society  at  Oxford,  some  time  ago,  Mr  Hussey,  of  Christ 
Church,  read  a  paper  on  the  growth  of  the  flea,  in  which 
the  changes  through  which  the  flea  passes  were  descrihed, 
and  an  account  was  giren  of  some  observations  of  the 
manner  in  which  changes  may  be  retarded.  The  flea, 
it  was  stated,  lajrs  from  eight  to  twelve  eggs,  which  fall 
down  into  crevices,  or  among  dust,  where  they  are 
hatched  in  about  five  days;  they  produce  small  white 
maggots  like  cheese-mites,  which  increase  in  size  for 
about  fourteen  days,  when  they  spin  a  bag  or  case  of  silk 
around  them,  and  become  chrysalids.  Within  this  case 
they  gradually  darken  in  colour,  until,  at  the  end  of 
about  sixteen  days,  they  come  out  of  it  perfect  fleas;  hav- 
ing been,  on  the  whole,  about  thirty-four  days  from  the 
laying  of  the  egg  to  the  perfect  state.  M.  Defrance'a 
opinion  concerning  the  food  of  the  young  maggot,  was 
quoted :  namely,  that  it  is  fed  by  small  grains  of  dried 
blood,  which  the  parent  has  the  power  of  extracting  from 
the  skin  of  the  animals  on  which  it  feeds. 

The  strength  of  this  animal  is  astonishing  for  its  size. 
A  flea  will  drag  after  it  a  chain  a  hundred  times  heavier 
than  itself;  and,  to  compensate  for  this  force,  will  eat 
ten  times  its  own  weight  of  provisions  in  a  day.  Mi 
Boverich,  an  ingenious  watch-maker  who  some  yearb 
ago  lived  in  the  Strand,  London,  exhibited  to  the  public 
a  little  ivory  chaise,  with  four  wheels,  and  all  its  proper 
apparatus,  and  a  man  sitting  on  the  box,  all  of  whirh 
were  drawn  by  a  single  flea.  He  made  a  small  landau, 
which  opened  and  shut  by  springs,  with  six  horses  har- 
nassed  to  it ;  a  coachman  sitting  on  the  box,  and  a  dog 
between  his  legs,  four  persons  in  the  carriage,  two  ibou 
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If  the  flea  be  examined  with  a  microscope, 
it  will  be  observed  to  have  a  small  head,  large 
eyes,  and  a  roundish  body.  It  has  two  feel- 
ers, or  horns,  which  are  short,  and  composed 
of  four  joints  :  and  between  these  lies  its  trunk, 
which  it  buries  in  the  skin,  and  through  which 
it  sucks  the  blood  in  great  quantities.  The 
body  appears  to  be  all  over  curiously  adorned 
with  a  suit  of  polished  sable  armour,  neatly 
jointed,  and  beset  with  multitudes  of  sharp 
pins,  almost  like  the  quills  of  a  porcupine.  It 
has  six  legs,  the  joints  of  which  are  so  adapted, 
that  it  can,  as  it  were,  fold  them  up  one  with- 
in  another ;  and  when  it  leaps,  they  all  spring 
out  at  once,  whereby  its  whole  strength  is  ex- 
erted, and  the  body  raised  above  two  hundred 
times  its  own  diameter. 

The  young  fleas  are  at  first  a  sort  of  nits  or 
eggs,  which  are  round  and  smooth;  and  from 
these  proceed  white  worms,  of  a  shining  pearl 
colour  :  in  a  fortnight's  time  they  come  to  a 
tolerable  size,  and  are  very  lively  and  active ; 
but  if  they  are  touched  at  this  time,  they  roll 
themselves  up  in  a  ball :  soon  after  this  they 
begin  to  creep  like  silk-worms  that  have  no 
legs;  and  they  seek  a  place  to  lie  hid  in, 
where  they  spin  a  silken  thread  from  their 
mouth,  and  with  this  tliey  inclose  themselves 
in  a  small  round  bag  or  case,  as  white  within 
as  writing-paper,  but  dirty  without :  in  this 
they  continue  for  a  fortnight  longer;  after 
which  they  burst  from  their  confinement  per- 
fectly formed,  and  armed  with  powers  to  dis- 
turb the  peace  of  an  emperor.^ 


CHAP.  V. 

OF  TUB  LOUSB  AND  ITS  VARTETIES. 

Thb  antipathies  of  mankind  are  various  ; 
some  considering  the  toad,  some  the  serpent, 

men  behind  It,  and  •  postilion  riding  on  one  of  the  fore 
horsei,  which  was  easily  drawn  along  by  a  flea.  He 
likewise  had  a  ciiain  of  brass,  about  two  inches  long, 
containing  two  hundred  links,  with  a  hook  at  one  end, 
and  a  padlock  and  key  at  the  other,  which  the  flea  drew 
very  nimbly  along. 

'  The  ck^foe*  —This  troublesome  Insert,  which  is  a 
kind  of  small  sand  flea,  is  so  diminutive  as  to  be  almost 
Imperceptible.  Its  legs  hare  not  tlie  elasticity  of  th(«e 
of  flean ;  for  had  the  chigoes  their  power  of  leaping,  there 
Is  not  a  living  creature  of  the  climates  where  tliey  abound 
that  would  not  be  full  of  them :  and  this  lurking  rare 
would  destroy  three-fourths  of  mankind  by  the  evils  they 
would  produce.  They  are  common  in  Surinam,  and  in 
many  parts  of  America,  and  are  always  found  among  the 
dust,  and  principally  in  filthy  places  ;  they  fix  themselves 
on  tbe  legs,  to  the  soles  of  the  feet,  and  even  to  the  fin- 
gers. 

The  chigoe  gets  in  between  the  skin  and  the  flesh, 
and  generally  under  the  nails  of  the-toea,  in  such  a  sub- 
tile manner,  that,  at  th*  time,  the  person  is  not  sensible 
of  it;  nor  la  it  to  be  pcreelvHl  till  it  begins  to  extend  it. 


some  the  spider,  and  some  tlie  beetle,  with  a 
strong  degiee  of  detestation:  but  while  all 
wonder  at  the  strangeness  of  each  other's  aver- 
sions, they  all  seem  to  unite  in  their  dislike  to 
the  Louse,  and  regard  it  as  their  nataral  and 
most  nauseous  enemy.  Indeed,  it  seems  the 
enemy  of  man  in  the  most  odious  degree,  for 
wherever  wretchedness,  disease,  or  hunger, 
seize  upon  him,  the  louse  seldom  falls  to  add 
itself  to  the  tribe^  and  to  increase  in  proportion 
to  the  number  of  his  calamities. 

In  examining  the  human  louse  with  tbe 
microscope,  its  external  deformity  first  strikes 
us  with  disgust :  the  shape  of  the  forepart  of 
the  head  is  somewhat  oblong ;  that  of  the  hind 
part  somewhat  round :  the  skin  is  hard,  and 
being  stretched,  transparent,  with  here  and 
there  several  bristly  hairs :  in  the  forepart  is  a 
proboscis  or  sucker,  which  is  seldom  visible : 
on  each  side  of  the  head  are  antennae,  or  horns, 
each  divided  into  five  joints,  covered  with 
bristly  hair;  and  several  white  vessels  are 
seen  through  these  horns:  behind  these  ar>! 
tbe  eyes,  which  seem  to  want  those  divisions 
observable  in  other  insects,  and  appear  eticxmi- 
passed  with  some  few  hairs :  the  neck  is  verj 
short,  and  the  breast  is  divided  into  three 
parts;  on  each  side  of  which  are  placed  sii 

self.  At  first  it  is  not  diflicult  to  extract  it;  bat,  al- 
though it  may  only  have  introduced  its  head,  it  makes  s« 
firm  a  lodgment  that  a  part  of  the  skin  must  be  nerf  fieeii 
before  it  wiU  quit  its  hold.  If  it  be  not  soon  perceived, 
the  insect  completes  its  lodgment,  sucks  the  bliwd,  aitd 
forms  a  nest  of  a  white  thin  tunide,  in  the  shape  of  flat 
pearl.  It  extends  itself  in  this  space  in  such  a  manner, 
that  its  head  and  feet  are  towards  the  exterior  side,  for 
the  convenience  of  nourishment ;  and  the  other  part  d 
the  body  answers  to  the  inner  side  of  the  tunide,  iu  or- 
der  to  lay  its  eggs  there.  In  proportion  as  lhm9  are 
laid,  the  little  pearl  is  enlarged ;  and  in  four  or  five  days 
it  is  at  least  four  or  Ave  lines  in  diameter.  It  is  then  d 
the  utmost  conseqnence  to  have  it  extracted  ;  for  if  tha 
be  neglects  it  bursts  of  itself,  and  spreads  an  infinity  oi 
nits,  which,  when  hatched,  fill  the  whole  pert,  and  pre. 
duce  excessive  anguish  ;  and  the  difficulty  of  ditlodpiy 
them  becomes  very  great.  These  penetrate  to  the  veiy 
bones ;  and  even  when  the  sufTerer  has  got  rid  of  them, 
the  pain  will  last  till  the  flesh  and  skin  are  entirely 
healed. 

The  operation  of  extracting  them,  at  which  the  Uark 
girls  are  extremely  dexterous,  is  long  and  palnfuL  It 
consists  in  separating,  with  the  point  of  a  needle,  the 
flesh  next  to  the  membrane  where  the  eggs  are  lodged  ; 
which  is  not  easily  done  vrlthout  bursting  the  tunide. 
After  having  separated  even  the  most  minute  llgamsnts, 
the  nest  is  to  be  extracted.  If  unfortunately  it  borsCs, 
particular  care  must  he  taken  to  extract  eveiy  root  of  It, 
and  especially  not  to  leave  behind  the  principal  insect. 
This  would  begin  to  lay  Its  eggs  again  before  the  vroand 
could  be  healed ;  and  penetrating  much  farther  Into  tbe 
ilesh,  would  increase  the  difficulty  of  extracting.  Dwinf 
the  great  heats  extreme  care  must  be  taken  not  to  vet 
the  part  affected.  Without  this  precaution,  experience 
has  proved  that  the  patient  is  subject  to  consequences  tlat 
frequently  prove  fatal.  Tobacco  ashes  are  put  into  the 
oriflce,  by  which,  in  a  little  time,  the  sore  is  perfectly 
healed.  Some,  by  havhig  neglected  in  time  to  root  oat 
the^e  detestable  vermin,,have  not  only  lost  their  linhsbj 
amputation,  but  even  their  lives. 
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legj,  conaUting  of  six  joints,  covered  also  with 
bristly  hairs ;  the  ends  of  the  legs  are  armed 
with  two  smaller  and  larger  ruddy  claws,  serv- 
ing these  insects  as  a  finger  and  thumb,  by 
which  they  catch  hold  of  such  objects  as  they 
approach  :  the  end  of  the  body  terminates  in  a 
cloven  tail,  while  the  sides  are  all  over  hairy ; 
the  whole  resembling  clear  parchment,  and, 
when  roughly  pressed,  crackling  with  a  noise. 

When  we  take  a  closer  view,  its  white 
veins  and  other  internal  parts  appear,  as  like- 
wise  a  most  wonderful  motion  in  its  intestines, 
from  the  transparency  of  its  external  covering. 
When  the  louse  feeds,  the  blood  is  seen  to 
rush,  like  a  torrent,  into  the  stomach  ;  and  its 
greediness  is  so  great,  that  the  excrements  con- 
tained in  the  intestines  are  ejected  at  the  same 
time,  to  make  room  for  this  new  supply. 

The  louse  has  neither  beak,  teeth,  nor  any 
kind  of  mouth,  as  Dr  Hooke  described  it,  for 
the  entrance  into  the  gullet  is  absolutely  closed. 
In  the  place  of  all  these,  it  has  a  proboscis  or 
trunk:  or,  as  it  may  be  otherwise  called,  a 
pointed  hollow  sucker,  with  which  it  pierces 
the  skin,  and  sucks  the  human  blood,  taking 
that  for  food  only.  The  stomach  is  lodged 
partly  in  the  breast  and  back  ;  but  the  great- 
est portion  of  it  is  in  the  abdomen.  When 
swollen  with  blood,  it  appears  of  a  dark  brown 
colour,  which  is  visible  through  the  skin  ;  and 
is  either  a  faint  red,  or  a  full  or  bright  brown, 
as  the  contents  of  the  stomach  are  more  or  less 
changed.  When  it  is  empty,  it  is  colourless ; 
but  when  filled,  it  is  plainly  discernible,  and 
its  motion  seems  very  extraordinary.  It  then 
appears  working  witii  very  strong  agitations, 
and  somewhat  resembles  an  animal  within  an 
animal.  Superficial  observers  are  apt  to  take 
this  for  the  pulsation  of  the  heart :  but  if  the 
animal  be  observed  when  it  is  sucking,  it  will 
then  be  found  that  the  food  takes  a  direct  pas. 
sage  from  the  trunk  to  the  stomach,  where  the 
remainder  of  the  old  aliment  will  be  seen  mix- 
ing with  the  new,  and  agitated  up  and  down 
on  every  side. 

If  this  animal  be  kept  from  ibod  two  or 
three  days,  and  then  placed  upon  the  back  of 
the  hand,  or  any  soft  part  of  the  body,  it  will 
immediately  seek  for  (ood  ;  wliicb  it  will  the 
more  readily  find,  if  the  hand  be  rubbed  till  it 
grows  red.  The  animal  then  turns  its  head, 
which  lies  between  the  two  fore-legn,  to  the 
skin,  and  diligently  searches  for  some  pore  : 
when  found,  it  fixes  the  trunk  therein,  and  soon 
tiie  microscope  discovers  the  blood  ascending 
through  the  head,  in  a  very  rapid,  and  even 
frightful  stream.  The  louse  has  at  that  time 
sufficient  appetite  to  feed  in  any  posture  ;  it  is 
then  seen  sucking  with  its  head  downward, 
and  its  tail  elevated.  If,  during  this  opera- 
tion, the  skin  be  drawn  tight,  the  trunk  is 
bound  fast,  and  the  animal  is  incapable  of  dis- 
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engaging  itself ;  but  it  more  frequently  suffers 
from  its  gluttony,  since  it  gorges  to  such  a  de- 
gree, that  it  is  crushed  to  pieces  by  the  slight- 
est impression. 

Whether  lice  are  distinguished  by  the  parts 
of  generation  into  males  and  females  is  not  yet 
discovered  :  Swammerdamis  inclined  to  think 
that  they  are  hermaphrodites,  having  found  an 
ovary  in  all  those  he  examined ;  and  be  dis. 
sected  not  less  than  forty-two.  In  one  of 
these  animals  were  found  ten  large  eggs ;  and 
forty -four  smaller,  that  were  not  yet  come  to 
their  full  perfection. 

There  is  scarce  any  animal  that  multiplies 
so  fast  as  this  unwelcome  intruder.  It  has  been 
pleasantly  said,  that  a  louse  becomes  a  grand- 
father  in  the  space  of  twenty- four  hours  :  this 
fact  cannot  be  ascertained  ;  but  nothing  is  more 
true  |))an  that  the  moment  the  nit,  which  is  no 
other  than  the  egg  of  the  louse,  gets  rid  of  its 
superfluous  moisture,  and  throws  off  its  shell, 
it  then  begins  to  breed  in  its  turn.  Nothing 
so  much  prevents  the  increase  of  this  nauseous 
animal  as  cold  and  want  of  humidity ;  the  nits 
must  be  laid  in  a  place  that  is  warm,  and  mo. 
derately  moist,  to  produce  anything.  This  is 
the  reason  that  many  nits  laid  on  the  hairs  in 
the  night- time,  are  destroyed  by  the  cold  of  tlie 
succeeding  day;  and  so  stick  for  several 
months,  till  they  at  last  come  to  lose  even  their 
external  form. 

The  louse  is  found  upon  every  part  of  the 
human  body :  but  particularly  in  the  heads  of 
children.'     Those  found  upon  the  miners  in 

^  All  lice  live  on  blood,  some  on  thftt  of  man,  others  on 
that  of  qiitdrupeda.  They  suck  it  with  Uieir  probotcis, 
which  is  hardly  ever  perceived,  unless  it  be  in  action. 
There  Is  no  quadruped  which  has  not  its  particular  louse, 
and  some  nourish  several.  Man^  as  we  have  already 
sefn,  is  attaclced  by  three  species. 

Sw&mmerdam,  who  has  given  us  the  anatomy  of  the 
human  louse,  was  unable  to  discover  any  male  among 
those  which  he  examined.  Ue  always  found  in  them 
an  ovary:  which  occasioned  him  to  suspect  that  they 
were  hermaphrodites.  But  the  ohsenrations  of  Leeuwen* 
hock,  difler  much  from  those  of  that  author.  He  lias 
observed  individuals  among  these  insects  provided  with 
all  the  parti  which  characterize  the  male  sex,  and  he 
has  given  the  figures  of  those  parte.  The  same  author 
has  also  discovei  ed  in  those  which  he  regards  as  males, 
a  recurved  sort  of  sting,  situated  under  the  abdomen, 
with  which,  according  to  him,  they  can  prickle.  He 
believes  that  the  great  itching  which  ihey  occasion  pro. 
ceeds  from  the  pricking  of  this  sting,  having  remarked 
that  the  introduction  of  their  proboscis  into  the  fle«h 
produces  scarcely  any  sensation,  unless  perchance  that 
it  touch  ^1  any  of  the  nerves.  Degeer  tells  us,  that  he 
has  seen  a  similar  sting  situated  at  the  end  of  the  abdo- 
men in  several  human  lice  as  well  those  of  the  lM)dy,  a^ 
of  Uie  head.  The  indirfduals,  which  according  to  the 
opinion  of  Leeuwenhock  are  the  males,  have,  according 
to  Degeer,  the  end  of  the  abdomen  rounded,  whereas 
the  females,  or  those  which  have  no  sting,  have  it  emar- 
ginated.  M.  Latreille  has  also  observed,  very  distinctly 
in  a  great  number  of  individuals,  the  sting,  or  at  least 
the  conical  and  scaly  point  of  which  tlie  aforesaid  authors 
have  made  mention. 

Sm 
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Sweden,  are  said,  by  Linnaeus,  to  be  very 
large ;  and  he  is  of  opinion  that  the  head  and 
the  body-louse  differ  in  no  respect  from 
each  other.     The  phthiriasis,  or  lousy  disease, 

The  mulli plication  of  these  Insects  is  unfortunately 
far  too  great,  but  they  are  not  quite  so  prolific  as  some 
hate  represented.  Experiments  have  proved  that  in  six 
days  a  louse  can  lay  fifty  egg9,  and  that  some  will  still 
remain  in  the  belly.  The  young  ones  soon  issue  from 
the  eggs,  (at  the  end  of  six  days,)  and  change  their  slcin 
several  times,  after  which,  they  are  in  a  state  to  repro- 
duce. This  occurs  about  eighteen  da3rs  after,  when  they 
begin  to  lay  in  their  tuni.  According  to  these  observa- 
tions, and  the  calculations  to  which  they  have  given  ri«e, 
two  female  lice  may  have  eighteen  thousand  descendants 
in  the  course  of  two  months. 

LinnsBUS  considered  tlie  louse,  which  remajns  con- 
stantly on  the  human  head,  as  a  variety  ef  the  common 
louse.  It  is,  however,  from  its  characters,  and  also 
from  its  undeviating  locality,  proved  to  be  a  distinct 
species.  This  same  ^ceat  naturalist  also  informs  us, 
that  the  largest  lice  he  ever  met  with,  are  to  be  found 
in  the  warm  caverns  of  Fahlun,  in  Sweden. 

Children,  tnd  persons  who  totally  neglect  their  balr, 
and  are  otherwise  of  filthy  habits,  are  generally  infested 
by  the  head*lioe«  When  powder  was  fashionable,  and 
preposterously  esteemed  an  embellishment  to  the  hair,  it 
frequently  proved  a  productive  cause  of  these  vermin. 
Those  who  left  too  long  upon  their  head  the  dandrifi* 
produced  by  the  use  of  powder,  or  who  employed  adul- 
terated powder  (or  the  ornament 4»f  their  hair,  were  very 
liable  to  the  intcuaion  of  these  unamJable  guests.  The 
other  species,  which  is  found  on  all  parts  of  the  body, 
excepting  (hose .of  generation,  comes  generally  in  con- 
sequence of  the  neglect  of  personal  cleanliness,  and  the 
not  changing  the  linen  and  internal  garments  sufficiently 
often.  It  is  from  this  same  species  that  those  persons 
sufier  who  are  aifiicted  with  that  most  dreadful  and  dis- 
gusting malady  pkthinoMU.  It  may  be  observed  that 
their  appearance,  though  in  fewer  numbers.  Is  some- 
times  indicative  of  the  approach,  or  even  o'  the  crisis  of 
other  diseases,  and  that  where  there  ia  no  neglect  of  per. 
sonal  cleanliness. 

As  fur  the  tliJrd  species,  we  believe,  that  its  appear, 
ance  is  invariably  the  result  of  indiscriminate  debauch- 
ery, accompanied  of  course  with  personal  neglect. 

Dirt  attracts  these, insects,  and  prepares  for  them  a 
nidus  favourable  to  the  reproduction  of  their  posterity. 
This  is  the  vice  which  must  be  first  eradicated  if  we  are 
desirous  of  being  protected  from  their  inroads,  or  if  al- 
ready attacked  by  them,  of  rendering  more  efficacious 
any  other  means  employed  for  their  destruction. 

The  remedies  employed  against  the»e  vermin  act  in 
two  ways.  Some  of  them,  such  as  oily  and  fatty  sub- 
stances, or  such  as  contain  azotic  ga^,  close  up  the  stig. 
mata  of  these  insects,  or  the  apertures  destined  for  tlie 
admission  of  air,  and  smother  them.  Others,  such  as 
the  seeds  of  ttaphis  agria^  of  larks-spur,  tobacco,  &c. 
reduced  to  a  powder,  produce  the  efiect  of  a  violent 
poison,  and  exercise  their  influence  on  the  general  or- 
ganization of  the  animals.  Mercurial  preparations  are, 
of  all  others,  the  most  certain  and  speedy  agents  of  their 
destruction.  They  may  also  be  employed  for  the  ex- 
tinction of  tho  species  which  inlest  our  domestic  ani- 
mals. 

It  is  said  that  lice,  by  piercing  the  skin,  often  produce 
pustules  whirh  may  be  converted  into  itch  or  tinea. 
Their  multiplication,  in  certain  subjects,  is  carried  to 
such  an  extent  as  to  produce  the  mortal  malady  which 
has  been  already  noticed,  namely,  morbu$  pedicularis  or 
phihirioMii,  History  has  aflbrded  us  many  examples  of 
this;  Pheretima,  mentioned  liy  Herodotus;  Sylla,  An- 
Uochus  Epiplianes,   the   two  Herods,   Maximin,   aiid 


though  very  little  known  at  present,  was  fre- 
quent enough  among  the  ancients :  Herod, 
Antiochus  Epiphanes,  Alcman  the  poet,  Phe- 
recydes,  Cassander,  Callisthenes,  and  Sylla, 

Philip  the  Second,  perished  of  this  disease,  or  sooiething 
very  analogous  to  It.     Mr  Kirby  is  prone  to  think  that 
It  has  fallen  particularly  as  a  judgment  from  God  on  the 
oppressors  of  mankind  and  the  persecutors  of  religion. 
But  this  and  all  such  notions  ought  to  be  admitted  with 
caution,  or  rather  rejected  altogether.    Until  it  iflsheim 
that  the  disease  in  question  has  fallen  upon  such  peruns 
alone,  and  on  no  others,  we  must  discard  the  idea  of  its 
being  an  instrtiment  of  Divine  vengeance.     But  this  is 
so  far  from  being  the  case,  that  the  reverend  entomo- 
logist himself  informs  us  that  "  this  roost  loathsome  ei 
all  maladies,  or  one  equally  disgusting,  has  been  the 
inheritance  of  the  rich,  the  wise,  the  noble,  and  tbe 
mighty;  and  in  the  list  of  those  who  have  fallen  victims 
to  it,  you  will  find  poets,  philosophers,  princres,  kings, 
and  emperwrs.''     It  would  be  somewhat  hard  to  believe 
that  among  all  these  there  was  not  one  less  bloody  than 
the  first,  or  less  profligate  than  the  second  Herod,  less 
oppressive  than  Maximin,  or  less  bigotted  than  Philip. 
The  fact  is,  diseases  of  all  kinds,  like  the  rain  of  heaven, 
fall  upon  the  just  and  the  unjust.     They  follow,  to  b«i 
sure,  as  a  pretty  certain  consequence,  the  indulgence  in 
some  vices.     Intemperance  of  all  kinds  will  entail  them 
on  the  practiser  as  a  necessary,  but  a  natural  panish- 
ment.     But  the  nuin  who  unites  a  sound  constitutiosi  to 
a  prudent  care  of  his  health,  may  be  at  once  supremely 
wicked  and  remarkably  healthy.     He   may  cheat  and 
rob,  and  oppress  and  murder,  but  while  he  avoids  the 
vices  which  are  ruinous  to  health,  he  is  more  likdy  to 
find  the  reward  of  his  villanies  here  trom  the  indigna- 
tion of  mankind  than  from  any  heaven-descended  visita- 
tion ofxlisease. 

Mr  Kirby  seems  doubtful  whether  all  tbe  e«ses  re- 
corded  as  of  morbus  pediaUaru  are  referraUe  to  tbe 
same  specific  cause.  He  believes  there  la  snfiicient 
reason  for  Uiinking  that  three  difierent  kinds  of  insects 
are  concerned  in  the  production  of  diseases  which  have 
all  been  confounded  under  the  name  of  pA/ftlrsoiie.  Be- 
sides those  produced  hypedieuU,  this  eminent  n«tiiralift 
refers  many  cases  to  the  agency  of  acoH,  or  mites,  and 
larva  in  general. 

It  has  never  been  proved,  in  any  well  anthentirated 
way,  that  the  species  of  the  genus  pediculus  burrow  be- 
neath  the  skin,  or  are  tuheutaneaut.  This  remark  is 
equally  applicable  to  man,  and  the  lower  animals,  as  ht 
as  we  know  anything  of  the  habits  of  the  genus  in  ques- 
tion. For  this  we  have  the  highest  medical  authority, 
as  far  as  man  is  concerned.  Dr  Mead  informs  as  that 
"  the  lou.«e  feeds  on  the  surface  of  the  skin,"  amd  Dr 
Wlllan,  in  a  work  on  cutaneous  disrases,  states,  respect- 
ing the  body-louse,  that  "  the  nits  or  eggs,  are  deposited 
on  the  small  hairs  of  the  skin,  and  the  animals  are  found 
on  the  skin,  or  on  the  linen,  and  not  under  the  cuticle, 
as  some  authors  have  represented."  The  same  wricrr 
informs  us,  **  that  many  marvellous  stories  are  related 
by  Forestus,  Schenkius  and  others,  respecting  Ure  bred 
under  the  skin,  and  discharged  in  swarms  from  atbsoes- 
ses,  strumom  ulcers,  and  vesications.  Tbe  mode  in 
which  pediculi  fare  generated  being  now  so  well  siscer- 
tained,  no  credit  can  be  given  to  these  accounts.**  He 
thinks,  however,  that  those  authors  have  mistaken  some 
other  insects  for  lice,  as  some  such  animals  majr  some- 
times  be  found  in  putrid  ulcers. 

It  appears,  therefore,  that  cases  of  disokse  from  ani- 
mals residing  under  the  cuticle,  cannot  be  referred  to 
pediculi.  The  poet  Alcman,  and  Pherecydes  Syrius 
the  philosopher,  are  mentioned  by  Aristotle,  as  baving 
died  of  some  complaint  of  this  kind.  But  it  could  not 
have  been  a  true  phthiriasis,  as  that  great  (^losopber. 
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all  died  of  this  disorder.  The  use  of  mercury, 
which  was  unknown  among  the  ancients,  may 
probably  have  banished  it  from  among  the  mo. 
derns ;  for  certain  it  is,  that  these  animals  sel- 
dom attack  any  in  our  climate,  but  such  as 
from  sloth  or  famine  invite  their  company. 

Such  is  the  history  of  (he  human  louse, 
which,  from  its  connection  with  mankind,  de- 
serves first  notice :  but  it  would  be  endless  to 
describe  the  various  tribes  that  go  under  this 
name,  and  swarm  upon  every  part  of  Nature. 
There  is  scarce  an  animal,  and  scarce  even  a 
vegetable,  that  does  not  suffer  under  its  own 
peculiar  louse.  The  sheep,  the  horse,  the  hog, 
and  the  elephant,  are  all  teased  by  them  ;  the 
whale,  the  shark,  the  salmon,  and  the  lobster, 

tvho  attributed  it  to  lice,  imtgioed ;  for  he  tells  us,  that 
"they  are  produced  in  the  flush,  in  small  pustules,  like 
tumourp,  which  hare  no  pus,  and  from  which,  when 
punctured,  they  issue."  Or  Heberden,  in  bis  Com- 
mentaries, informs  us  of  a  similar  case,  which  he  terms 
morbus  pedictdarit,  but  which  could  not  be  so,  for  the 
same  reason.  He  represents  the  insect  as  inhabiting 
tumours,  from  which,  when  opened,  they  issue.  Fie 
also  tells  us,  that  in  all  respects  they  resemble  the  com. 
mon  louse,  but  in  being  whiter.  But  an  observer  not 
accurately  skilled  in  entomology,  might,  as  Mr  Kirby 
very  justly  remarks,  easily  mistake  an  acarus  for  a 
pedicmhu. 

Dr  Willan  has  cited  two  other  cases,  which  he  seems 
to  think  may  with  propriety  be  referred  to  true  phthiri- 
atu.  In  one  of  these  cases,  it  is  stated  that  the  pediculi 
so  abounded,  that  two  blacli  servants  had  no  other  em- 
ployment than  that  of  carrying  baskets  full  of  these  in- 
Fccts,  and  throwing  them  into  the  sea.  This,  as  Mr 
Kirby  observes,  appears  to  be  somewhat  exaggerated 
and  hyperbolical.  Wo  shall  conclude  this  part  of  the 
subject,  by  observing^  that  phthiriasis  must  vary  in  its 
types,  according  to  tlie  species  of  pediculus  by  which  it 
is  produced. 

The  facts  mentioned  by  Cuvier,  that  I  fee  abandon  the 
Spanish  sailors,  in  a  certain  degree  of  latitude  when 
going  to  the  Indies,  and  revisit  tbem  again  on  their  re- 
turn, and  that  body  lice  are  unknown  in  India,  are  ob- 
servations that  have  need  of  being  corroborated  by  more 
certain  testimonies  than  we  are  yet  in  possession  of. 
But,  if  true,  there  would  be  nothing  in  the  fact  very 
surprising.  A  degree  of  considerable  heat,  and  a  more 
abundant  transpiration,  might  prove  unfavourable  to  the 
propagation  of  the  pediculi  corp<trit.  As  their  skin  is 
more  tender,  the  influence  of  the  air  might  prove  detri. 
mental  to  them  in  those  burning  climates. 

The  disgusting  &ct,  of  these  vermin  being  eaten,  is 
not  confined  to  the  Hottentots,  the  Negroes  of  Western 
Africa,  and  the  Simiss.  It  has  been  observed  to  pre- 
vail among  some  of  the  American  tribes,  and  is  not  un- 
common even  in  Europe,  as  amongst  the  beggars  in 
Spain  and  Portugal.  Some  authors  have  pointed  out 
the  courses  which  should  be  adopted  to  protect  or  free 
the  person  from  theso  disgusting  insects.  The  best  of 
all,  in  ordinary  cases,  is  cleanliness.  Of  the  medical 
uses  to  which  these  animals  have  been  applied,  it  is  un. 
necessary  to  dilate  here.  No  one,  we  fancy,  oi  the  least 
degree  of  intelligence,  gives  any  credit  to  such  remedies 
at  present  It  was  imagined  that  their  introduction  into 
the  uretha  of  new-born  infants,  troubled  with  suppression 
of  urine,  might,  by  the  tilillation  which  they  caused  in 
that  canal,  force  the  sphincter  to  relax,  and  give  pas- 
sage to  the  urine.  Farriers  used  to  employ  the  same 
remedy  with  horses  In  similar  cases. 

The  pediaUi  proper,  are  confined  to  men  and  quad- 


are  not  without  their  company ;  while  ever) 
hot-house,  and  every  garden,  is  infested  witli 
some  peculiarly  destructive.  Linnaeus  tells  us, 
that  he  once  found  a  vegetable-louse  upon  some 
plants  newly  arrived  from  America  ;  and,  will- 
ing to  trace  the  little  animal  through  its  vari. 
ous  stages,  he  brought  it  with  him  from  Lon- 
don  to  Leyden,  where  he  carefully  preserved 
it  during  the  winter,  until  it  bred  in  the 
spring  ;  but  the  louse  it  seems  did  not  treat 
him  with  all  the  gratitude  he  expected  ;  for  it 
became  the  parent  of  so  numerous  a  progeny, 
that  it  soon  overran  all  the  physic-garden  of 
that  beautiful  city;  and  leaves,  to  this  day, 
many  a  gardener  to  curse  the  Swede's  too  in- 
dulgent curiosity. 

rupeds.      The  ricini,   or  bird-lice,   to    the   feathered 
race. 

It  appears  thst  the  ancients  designated  under  the 
name  of  ridmu,  those  acarides,  or  acari,  vulgarly  called 
ticks,  which  attach  themselves  to  the  skin  of  dogs,  oxen, 
&c.  Degeer  might,  therefore,  have  better  employed 
another  denomination  for  tlie  present  genus,  and  which 
preceding  naturalists  confounded  with  that  of  lice.  Ac- 
cordingly, Dr  Leach  has  adopted,  from  Herman,  the 
denomination  of  fUrmmt, 

It  was  by  no  means  surprising,  that  the  earlier  natur- 
alists did  not  distinguish  these  animals  from  the  lice; 
their  external  physiognomy  is  almost  the  same,  but  their 
organ lAtion  is  different  in  many  essential  points,  and  it 
is  evident  that  these  two  genera  approximate  in  a  natu- 
ral  series.  From  the  consideration  of  their  resemblances 
and  diflerences,  and  from  some  other  facts,  furuisbed  by 
the  tracheaii  arachnlda,  and  the  branchiopoda,  we  may 
see  that  nature,  in  preserving  always  the  same  type  of 
general  forms,  is  pleased  to  modify,  and  sometimes  rather 
abruptly,  that  of  the  manducatory  apparatus,  or  that  she 
easily  converts  organs  adapted  for  grinding,  into  sucking 
organs,  and  tfice  verto.  Her  views  in  tills  respect  are 
subordinate  to  the  model  on  wliich  the  body  of  the  ani- 
mal is  at  first  formed.  This  consideration  caused  M. 
Latreille  to  reject  as  a  primary  character,  the  division 
of  insects  into  two  lines^-one  composed  of  the  grinding, 
and  the  other  of  the  sucking  insects. 

The  ricini  live  exclusively  on  animals  of  the  class 
Aves.  Degeer,  it  is  true,  makes  mention  of  a  ricinus 
found  on  the  body  of  a  dog ;  but  this  species  M.  La^ 
treille  refers  to  pediculus,  and  could  discover  no  man- 
dibles  on  it. 

These  insects  remain  by  preference  under  the  wings, 
about  the  axilla,  and  on  the  head  of  birds;  they  attach 
themselves  there  very  strongly,  by  means  of  the  two  ro- 
bust and  equal  crotciiets  which  terminate  their  tarsi. 
They  multiply  there  sometimes,  in  such  quantities,  that 
the  birds  grow  considerably  thinner,  and  may  even  die 
in  consequence.  Care  should  be  taken  to  examine  do- 
mestic birds,  supposed  to  be  infested  by  tliese  vermin, 
and  often  to  clean  out  the  places  in  which  they  are  kept« 
and  where  they  are  accustomed  to  rest.  Bysuch  means 
they  may  also  be  protected  from  a  species  of  mite,  which 
multiplies  prodigiously  in  such  places,  and  by  which 
tliese  domestic  animals  are  seriously  incommoded. 

The  genus  of  the  ricini  is  very  numerous;  there  is 
no  bird  without  one  or  two  species.  Redi  has  figured  a 
great  number  of  them,  and  though  his  figures  are  rude, 
one  may  easily  see  how  many  varieties  the  forms  of  these 
insects  present.  Their  characters,  manners,  &c.,  are, 
with  the  exceptions  already  stated,  the  same  as  those  of 
the  lice.  There  is  one  singularity  in  the  rieinus  pavo^ 
nity  and  that  Is,  that  the  aiiteniue  are  forked. — ifupple^ 
went  to  the  English  edition  qf  Onwr, 
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The  animal  which  some  have  called  the 
Leaf. Louse,  is  of  the  size  of  a  flea,  and  of  a 
bright  green,  or  bluish-green  colour;  the  body 
is  nearly  oval,  and  is  largest  and  most  convet 
on  the  hinder  part;  the  breast  is  very  small, 
and  the  head  is  blunt  and  green :  the  eyes  may 
be  seen  very  plainly,  being  prominent  on  the 
fure  part  of  the  head,  and  of  a  shining  black 
colour ;  near  these  there  is  a  black  Tine  on 
each  side ;  and  the  legs  are  very  slender.^ 

These  animals  are  usually  found  on  (he 
leaves  of  the  orache,  and  other  plants ;  and  the 
weaker  the  leaves  and  buds  are,  these  insects 
swarm  upon  them  in  greater  abundance.  Some 
plants  are  covered  over  with  them;  though 
they  are  not  the  cause  of  the  plant's  Weakness, 
but  the  sign  :  however,  by  wounding  and  suck- 
ing the  leaf,  they  increase  the  disease.  They 
generally  assume  their  colour  from  the  plant 
on  which  they  reside.  Those  that  feed  upon 
pot-herbs  and  plum-trees,  are  of  an  ash-colour; 
only  they  are  greenish  when  they  are  young : 

1  Ofth€  jiphuUt,  6Y  Plata  Z^'oe.— The  minute  ani- 
mals which  compose  this  singular  tribe  live  entirely  on 
vegetables,  and  the  loftiest  trees  are  as  Htble  to  their  at- 
tacks &s  the  most  humble  plant.  Their  numbers  are 
often  incalcu1a!)ly  great.  Tliey  prefer  the  young  shoots 
on  account  of  their  tenderness,  and  frequently  insinuate 
themselves  into  the  very  hearts  of  tlie  plants,  doing  irre- 
parable mischief  even  before  they  are  discovered.  But 
for  the  most  part  they  beset  the  foliage,  and  are  always 
fouud  on  the  under  side  of  the  leaf.  This  they  prefer, 
not  only  on  account  of  its  being  most  tender,  but  biecause 
it  aflbrds  them  protection  from  the  weather. 

Some  of  the  species  are  constantly  and  unalterably  at- 
tached to  one  or  more  particular  kind  of  plants;  but 
others  feed  Indiscriminately  on  most  sorts  of  herbage. 

These  insects  are  sometimes  winged,  and  sometimes 
destitute  of  wings,  without  any  distinction  of  sex.  In 
the  spring  they  are  vivipan.us,  producing  their  oflspring 
alive;  and  in  the  autumn  they  are  oviparous,  depositing 
their  egg.%  like  most  other  insects,  in  places  where  they 
remain  secure  through  the  winter  till  the  enduing  spring, 
when  they  are  hatched.  The  aphides  aflbrd  also  another 
surprising  deviation  from  the  geneiHl  laws  of  nature ;  one 
impregnation  of  a  female  is  suffietent  for  nine  genera- 
tions* 

The  larva,  chrytaHdet,  and.  perfect  insect«,  liave  so 
little  differenre  In  external  appearance,  that  they  Can- 
not  be  distinguished  from  each  other. 

If  the  aphides  had  not  many  enemies,  their  increase 
in  summer  would  be  so  great,  as  by  wounding  ainl  ex- 
hausting the  tender  shoots  of  the  trees,  sometimes  to  sup- 
press their  vegetation.  Among  their  enemies,  one  of 
the  principal  is  a  small  black  species  of  ichneumon -'fly, 
which  darts  fts  pointed  tall  into  the  bodies  of  the  aphi- 
des, and  at  the  same  time  deposits  an  egg  In  each.  Tliis 
egg  afterwards  produces  a  grub,  which  feeds  on  the  body 
ofthe  insect  till  It  has  acquired  Its  full  growth,  when  it 
undergoes  Its  change,  and  entirely  destroys  its  living 
nidus. 

After  a  mild  spring,  most  of  the  species  of  aphis  be- 
come  so  numerous  as  to  do  coiii^iderable  injury  to  the 
trees  on  which  they  are  found.  The  best  mode  to  re- 
medy this  evil  is  to  lop  ofT  the  infected  shoots  before  the 
Injects  greatly  multiplied,  repeating  the  same  operation 
before  the  time  that  the  eggs  are  deposited.  By  the  first 
pruning,  a  very  numerous  present  Increase  will  be  pre- 
vented ;  and  by  the  second,  the  following  year*8  supply 
may  in  a  great  measure  be  cut  off. 


those  that  belong  to  the  alder  and  cherry-tree, 
are  black  ;  as  al^  those  upon  beans,  and  some 
other-plants  :  those  on  the  leaves  of  apples  and 
rose-trees,  ar<^  white  :  but  as  they  leap,  like 
grasshoppers,  some  place  them  in  the  number 
of  the  flea  kind.  The  most  uncommon  colour 
is  reddish  ;  and  lice  of  this  sort  may  be  found 
on  the  leaves  of  tansey  ;  and  their  juice,  when 
rubbed  in  the  hands,  tinges  them  with  no  dis- 
agreeable red.  All  these  live  upon  their  res- 
pective plants  ;  and  are  often  engendered  with 
in  the  very  siibstanre  of  the  leaf. 

All  these  bring  forth  their  young  alive  ;  and 
the  foetus,  when  it  is  ready  to  be  brought  forth, 
entirely  fills  the  belly  of  the  female ;  its  fore 
parts  being  excluded  first,  and  then  the  bin- 
der.     The  young  one  does  not  begin  to  move 
till  the  horns  or  feelers  appear  out  of  the  body 
of  the  old  one  ;  and  by  the  motion  of  these  it 
first  shows  signs  of  life,  moving  them  in  every 
direction,  and  bending  all  their  joints.    When 
the  horns  and  head  are  excluded,  the  two  fore- 
feet follow,  which  they  move  with  equal  agi. 
lity;   after  this  follow  the    middle  feet,  and 
then  the  hinder :  still,  however,  the  young  one 
continues  sticking  to  its  parent,  supported  only 
at  one  extremity,  and  hanging,  as  it  were,  in 
air,  until  its  small  and  soft  members  become 
hardened  and  fitted  for  self-support      The  pa- 
rent then  gets  rid  of  its  burden  ;  by  moving 
from  the  place  where  she  was  sitting,  and  for. 
cing  the  young  one  to  stand  upon  its    iegs^ 
leaves  it  to  shift  for  itself. 

As  the  animal  has  not  far  to  go,  its  provi- 
sions lying  beneath  it,  during  the  summer  it 
continues  to  eat  and  creep  about  with  great 
agility.  But  as  it  is  viviparous, and  most  ne- 
cessarily lurk  somewhere  in  winter,  where  its 
body  may  be  defended  from  the  cold,  it  endea- 
vours to  secure  a  retreat  near  the  trees  or  planU: 
that  serve  to  nourish  it  in  the  beginning  ot 
spring.  They  never  hide  themselves  in  the 
earth,  like  many  other  insects,  because  they 
have  no  part  of  their  bodies  fitted  to  remove 
the  earth  :  nor  can  they  creep  into  every  chink, 
as  their  legs  are  too  long :  besides,  tiieir  bo- 
dies are  so  tender,  that  tlie  least  rough  particle 
of  the  eartli  would  hurt  them.  They,  there- 
fore, get  into  the  deep  chinks  of  the  bark,  and 
into  the  cavities  of  the  stronger  stalks,  from 
whence  they  sally  out  upon  the  branches  and 
leaves  when  the  warmth  of  the  sun  begins 
to  be  felt.  Neither  the  cold  in  the  autumnal 
season,  nor  the  lesser  degree  of  heat  in  the 
spring,  ever  hurts  them  ;  they  seldom,  there- 
fore, seek  for  hiding-places  before  the  fall  of 
the  leaf,  and  are  alert  enough  to  take  the  ear- 
liest advantage  of  the  returning  spring. 

Like  many  other  insects,  they  cast  their 
skins  four  several  times ;  and,  what  is  very 
remarkable,  the  males  have  four  wings,  but 
the  females  never  have  any.     They  ali  havs 
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long  legBy  not  only  to  enable  them  to  creep 
over  the  long  hairs  of  plants  of  leaves,  but  also 
to  travel  from  one  tree  to  another  when  they  hap- 
pen to  stand  at  a  distance.  Their  trunk  or 
snout  lies  under  their  breast ;  and  this  they 
thrust  into  the  pores  of  the  plant  to  suck  out 
the  juice,  for  they  do  not  gnaw  them,  like  the 
caterpillar ;  but  so  hurt  them  by  sucking,  that 
the  leaves  become  spotted,  and  as  it  were  over- 
run with  scabs ;  for  which  reason  their  edges 
always  torn  up  towards  the  middle. 

It  has  been  said,  that  these  insects  are  often 
carried  away  and  devoured  by  ants ;  but  this 
Prysch,  from  whom  this  description  is  taken, 
conid  never  observe.  The  ants,  indeed,  are 
fond  of  those  trees  where  there  is  a  great  num. 
ber  of  these  insects  ;  but  then  it  is  only  to  suck 
the  juice  which  flows  from  the  leaves  that  have 
been  just  wounded.  This  more  particularly 
happens  in  the  heat  of  summer,  when  other 
moisture  is  wanting  :  however,  he  never  found 
them  hurting  or  carrying  away  any  of  these 
insects  while  alive  ;  nor,  indeed,  were  they 
able,  for  the  leaf-louse  is  more  than  a  match 
for  the  ant  at  single  combat.  Whenever  they 
perceive  the  ant  approaching  behind  them, 
they  kick  back  with  their  hinder^^feet,  and  thus 
drive  ofi*  the  invader,  as  a  horse  would  a  lion. 

The  three  principal  and  constant  enemies 
to  these  insects  are,  first,  the  fire-fly,  which 
lays  its  eggs  where  these  insects  are  in  great- 
est  number,  which,  producing  a  worm,  seizes 
and  devours  all  the  leaf-lice  that  come  near 
it :  afiother  enemy  is  the  worm  of  a  peculiar 
kind  of  beetle,  which  destroys  them  in  great 
numbers  :  but  the  most  formidable  of  all  ene- 
mies, is  the  ichneumon  fly,  that  seizes  upon 
one  of  the  largest  females,  and  laying  its  egg 
upon  her,  this  is  hatched  into  a  worm,  which 
soon  devours  and  destroys  the  animal  from 
whose  body  it  sprung. 


CHAP.  VI. 

OF  THE  BUG  AND  IT8  VABI£TIES. 

Thb  Bug  is  another  of  those  nauseous  in- 
sects  that  intrude  upon  the  retreats  of  man- 
kind ;  and  that  often  banish  that  sleep,  which 
even  sorrow  and  anxiety  permitted  to  approach. 
This,  to  many  men,  is  of  all  other  insects  the 
most  troublesome  and  obnoxious.  The  night 
is  usually  the  season  when  the  wretched  have 
rest  from  their  labour;  but  this  seems  the 
only  season  when  the  bug  issues  from  its  re. 
treats,  to  make  its  depredations.  By  day  it 
lurks,  like  a  robber,  in  the  most  secret  parts  of 
the  bed;  takes  the  advantage  of  every  chink 
and  cranny,  to  make  a  secure  lodgment;  and 
contrives  its  habitation  with  so  much  art,  that 


scarce  any  industry  can  discover  its  retreat 
It  seems  to  avoid  the  light  with  great  cun- 
ning; and  if  candles  be  kept  burning, 
this  formidable  insect  will  not  issue  from  its 
hiding-place.  But  when  darkness  promises 
security,  it  then  issues  from  every  comer  of  the 
bed,  drops  from  the  tester,  crawls  from  behind 
the  arras,  and  travels  with  great  assiduity  to 
the  unhappy  patient,  who  vainly  wishes  for 
rest  and  refreshment.  It  is  generally  vain  to 
destroy  one  only,  as  there  are  hundreds  more 
to  revenge  their  companion's  fate ;  so  that  the 
person  who  thus  is  subject  to  be  bitten,  re- 
mains the  whole  night  like  a  sentinel  upon 
duty,  rather  watching  the  approach  of  fresh 
invaders,  than  inviting  the  pleasing  approaches 
of  sleep.' 

Nor  are  these  insects  less  disagreeable  from 
their  nauseous  stench,  than  their  unceasing 
appetites.  When  they  begin  to  crawl,  the 
whole  bed  is  infected  with  the  smell :  but  if 
they  are  accidentally  killed,  then  it  is  insup- 
portable. 

These  are  a  part  of  the  inconveniences  that 
result  from  the  persecution  of  these  odious  in. 
sects ;  but  happily  for  Great  Britain,  they 
multiply  less  in  these  islands  than  in  any  part 
of  the  continent.'     In  France  and  Italy  the 

*  £«^«.— Pemal«  bags  Uy  their  efgi  four  times  a- 
year,  namely,  in  March,  May,  July,  and  September,  at 
each  season  laying  fifty  eggs;  in  other  words,  producing 
two  hundred  young  in  the  space  of  a  year.  At  the  age 
tS  eleven  weeks  the  young  bugs  have  arrived  at  maturi. 
ty,  and  are  ready  to  become  parents  in  turn.  With  this 
data,  the  followlBg  calculation  may  h9  made  : — Suppose 
one  female  bug  is  allowed  to  enter  a  house  just  before 
layhif  time  in  spring,  H  will  produce  60  young  in 
March,  of  which  t5  may  be  females.  In  May,  the  26 
females  (that  is,  Including  the  mother)  will  produce  1300 
young :  take  750  of  these  as  females,  we  have  in  July 
35,500  young;  take  15,750  of  these  as  fenoales,  along 
with  the  former  750,  that  will  be  16,500  females,  which 
in  Sitptemfoer  will  bring  forth  885,000  young;  take 
'fl2,5bo  of  these  as  females,  along  with  the  former, 
16,500  females,  that  will  make  4^,000,  which  in  tlie 
ensuing  March  will  produce  21,450,000;  add  to  these 
the  420,025  males  not  reckoned,  there  is  a  total  of 
21,909,025,  or  reiy  nearly  twenty  .two  millions  of  bugs, 
all  from  a  single  parent  in  the  course  of  twelve  months. 
If  a  knowledge  of  this  fiict  will  not  induce  activity  in 
extirpating  the  first  bug  whlcfi  makes  its  appearance  in 
a  dwelling,  we  do  not  know  what  will. 

'  The  Bed  B«^.-— It  is  supposed  to  have  h«en  in- 
troduced  into  tliis  country  in  the  fir  timber  that  was 
brought  over  for  the  purpeae  of  rebuilding  Loodou,  after 
it  had  sufiered  by  tlie  great  fire.  For  it  is  generally  said 
that  bi^  were  not  known  in  England  before  that  time ; 
and  many  of  them  were  found  almost  immediately  after- 
wards in  the  new-built  houKS.  'I*heir  most  lavourite 
food  is  bloody  dried  paste,  site,  deal,  beech,  osier,  and 
some  other  kinds  of  timber,  the  sap  of  which  they  suck ; 
and  oo  any  of  tliese  they  are  able  to  exist.  They  will 
not  feed  on  oak,  walnut,  cedar,  or  mahogany ;  for  seve. 
ral  pain  which,  for  the  sake  of  experiment,  were  confined 
with  these  kinds  of  wood,  soon  died,  whilst  those  kept 
with  the  other  continued  to  thrive  through  the  whole 
year. 

Bugs  appear  tc  have  been  &vourits  Ingredients  among 
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beds,  particularly  in  their  inns,  swarm  with 
them ;  and  every  piece  of  furniture  seems  to 
afford  them  a  retreat  They  grow  larger  also 
with  them  than  with  us,  and  bite  with  more 
cruel  appetite. 

This  animal,  if  examined  minutely,  appears 
to  consist  of  three  principal  parts ;  the  head, 
the  corselet,  and  the  belly.  It  has  two  brown 
eyes,  that  are  very  small,  and  a  little  promi- 
nent, besides  two  feelers,  with  three  joints; 
underneath  these  there  is  a  crooked  trunk, 
which  is  its  instrument  of  torture,  and  which, 
when  in  motion,  lies  close  upon  the  breast 
The  breast  is  a  kind  of  ring,  in  which  are 
placed  the  two  first  pair  of  legs.  The  belly 
consists  of  nine  rings ;  under  which  are  placed 
two  pair  of  legs  more,  making  six  in  all.  Each 
leg  has  three  joints,  which  form  the  thigh,  the 
leg,  and  the  foot,  which  is  armed  with  a  crooked 
claw,  like  a  hook.  The  body  is  smooth,  ex- 
cept a  few  short  hairs,  that  may  bo  seen  by 
the  microscope,  about  the  vent,  and  on  the  two 
last  rings.  Its  motion  is  slow  and  unwieldy  ; 
yet  its  sight  is  so  exquisite,  that  the  instant  it 
perceives  the  light,  it  generally  makes  good 
its  retreat ;  and  they  are  seldom  caught,  though 
the  bed  swarms  with  them. 

If  we  examine  this  insect  internally,  we 
shall  find  the  great  artery,  which  in  all  in- 
sects  performs  the  functions  of  the  heart ;  we 
shall  find  the  apertures  of  the  lungs  on  the 
right  side  and  the  left,  through  whicn  the  ani- 
mal breathes ;  we  shall  find  a  stomach  and  in- 
testines, which,  as  in  other  animals,  run  from 
the  mouth  to  the  anus.  If  the  insect  has  been 
long  kept  fasting,  there  will  be  a  mucus  found 
in  its  body,  like  the  white  of  an  egg  ;  but  if 
crushed  after  a  full  meal,  the  human  blood 
which  it  has  sucked  in  will  appear  a  little 
darkened,  by  having  passed  through  the  in- 
sect's body. 

The  male  and  female  of  these  animals  are 
plainly  distinguishable  from  each  other;  and 
the  parts  of  generation  are  obvious  enough. 
They  are  often  found  coupling  tail  to  tail ;  and 

tii0  medicaments  of  iocieiii  doctors.  They  vrere  pre- 
scribed ill  wine  for  colic,  sud  ui  ancient  irriier  sayi, 
"  It  is  110  new  remedy,  and  it  is  a  certain  cure:  It  once 
lielped  a  governor  of  Zurich,  so  that  he  had  lilce  to  have 
written  a  commendation  in  favour  of  them." 

The  Leek'Qreen  Bug — The  leek-green  bug  is  to  he 
found  iu  Great  Britain,  as  well  as  in  many  other  parts  of 
Europe.  Its  body  is  green,  without  Fpots ;  the  abdomen 
black  above,  the  margin  spotted  with  yellow;  the  body 
beneath  of  a  yellowish  green ;  with  six  yellow  legs.  The 
anteunn  sometimes  entirely  reddish  brown;  their  last 
joints  are  tipt  with  black. 

The  Harveit  Bug, — This  is  one  of  the  most  teasing 
little  animals  in  nature.  Though  bred  and  intended, 
like  its  congener,  the  red  spider,  to  live  on  vegetables, 
as  currents,  rasp-berries,  and  French  beans,  yet  it  will 
desert  these,  whether  by  accident  or  design,  to  live  on 
and  annoy  the  most  delicate  and  sensitive  portion  of  the 
human  race.  These  insects  are  so  minute,  that  they  are 
only  visible  to  the  keenest  eyes  *nd  then  only  when 


in  this  state  are  very  easily  destroyed.  The 
female  has  an  ovary  filled  with  eggs,  joined 
together  like  a  bunch  of  grapes ;  each  egg 
being  an  oblong,  almost  cylindrical,  inclining 
to  white,  and  pretty  transparent  la  about 
two  days  after  impregnation  by  the  male,  ahe 
deposits  her  eggs  to  the  number  of  about  a 
hundred  and  ufly,  in  some  convenient  place 
where  they  are  likely  to  receive  no  disturbance. 
There  they  continue  for  some  months ;  during 
which  time,  neither  cold  nor  heat,  neither 
moisture  nor  fumigation,  can  in  the  least  re- 
tard their  exclusion ;  but  they  come  forth  ac- 
tive, and  ready  for  mischief.'  Ii  is  this  hardi- 
ness  in  the  shell  that  seems  to  continue  the 
breed ;  as  the  old  ones  die  every  winter,  or 
are  easily  destroyed  by  any  fumigation  that  is 
used  tor  that  purpose.  But  the  eggs  seem  in. 
capable  of  destruction;  even  those  men  who 
make  a  livelihood  by  killing  these  nauseous 
insects,  though  they  can  answer  for  the  parent, 
can  never  be  sure  of  the  egg.  For  this  reason 
they  usually  pay  those  houses  to  which  they 
are  called  a  second  or  a  third  visit,  and  at  last 
exterminate  them  by  perseverance. 

The  manner  of  destroying  them  seems  rather 
the  effects  of  assiduity  than  antidote ;  for  the 
men  called  in  upon  this  occasion,  take  every 
part  of  the  furniture  asunder,  brush  every  part 
of  it  with  great  assiduity,  anoint  it  with  a  li- 
quid which  I  take  to  be  a  solution  of  corrosive 
sublimate,  and  having  performed  this  opera- 
tion  twice  or  thrice,  the  vermin  are  most  usu- 
ally destroyed. 

Cleanliness,  therefore,  seems  to  be  the  best 
antidote  to  remove  these  nauseous  insects  ;  and 
wherever  that  is  wanting,  their  increase  seems 
but  a   just   punishment     Indeed,  they    are 

placed  on  any  very  smootli  white  surface  ;  in  course,  tbcy 
are  only  known  by  their  eflects.  Ladies  and  children  are 
the  first  to  complain  of  their  attaclis;  and  chiefly  where 
any  part  of  the  dress  fits  closely  to  the  skin.  There 
they  seat  themselves  at  the  intersection  of  the  lines,  and 
lay  such  firm  hold  with  their  feet  and  jaws,  that  they 
cannot  be  displaced  by  rubbing,  nor  by  washing,  unless  a 
powerful  spirit  or  acid  be  used.  A  microscope  readily 
detects  them;  and,  by  iU  assistance,  they  may  be  dis- 
lodged with  the  point  of  a  muslio  needle,  and,  if  placed 
on  writing-paper,  will  be  seen  to  have  eight  lega,  two 
tentacula  or  feelers,  and  an  abdomen  something  egg- 
shaped  ;  colour  Uvld  red  ;  and  in  size  no  bigger  than  the 
point  of  a  small  needle.  They  lacerate  the  epidermis  in 
some  way  or  other,  as  a  small  hole  is  observable  where 
they  have  been  seated  ;  and  cause  extreme  itching  and 
considerable  infiammation  of  the  part.— J/ayasine  Nat. 
Iliit. 

'  The  female  bug  (as  we  have  stated  in  a  previous 
note)  genei-alty  lays  about  fifty  eggs  at  a  time,  which 
are  white,  and  when  protruded  are  covered  with  a  vis- 
cous matter,  which  afterwards  hardening  sticks  ihem 
firmly  to  the  place  where  they  are  deposited.  These  are 
usually  hatched  in  about  three  weeks.  The  young,  for 
some  time  after  they  first  escape  from  the  egg,  are  per- 
fectly white,  but  they  genermlly  become  brown  in  the 
course  of  about  three  weeks.  In  eleven  weeks  they  are  at 
full  growth. 
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sometimes  found  in  such  numbers  among  old 
furniture  and  neglected  chambers,  exposed  to 
the  south,  that,  wanting  other  sustenance,  they 
devour  each  other.  They  are  also  enemies  to 
other  vermin,  and  destroy  fleas  very  effectu- 
ally ;  so  that  we  seldom  have  the  double  per- 
secution of  different  vermin  in  the  same  bed. 
Of  the  bug  kind  Linnaeus  reckons  up  forty. 


CHAP.   VII. 

OF  THE  WOOD-LOUSE  AND  ITS  VARIETIES. 

Thb  common  wood-louse  is  seldom  above 
half  an  inch  long,  and  a  quarter  of  an  inch 
broad.  The  colour  is  of  a  livid  black,  espe- 
cially when  found  about  dunghills,  and  on  the 
ground ;  but  those  that  are  to  be  met  with  un. 
der  tiles,  and  in  drier  places,  are  of  the  colour 
of  the  hair  of  an  ass. — It  has  fourteen  feet, 
seven  on  each  side ;  and  they  have  only  one 
joint  each,  which  is  scarcely  perceivable.  It 
has  two  short  feelers,  and  the  body  is  of  an 
oval  shape.  When  it  is  touched  it  rolls  itself 
up  into  a  sort  of  ball ;  and  the  sides  near  the 
feet  are  dentated  like  a  saw.  It  is  often  found 
among  rotten  timber,  and  on  decayed  trees : 
in  winter  it  lies  hid  in  the  crevices  of  walls 
and  all  sorts  of  buildings.  The  male  is  easily 
distinguishable  from  the  female,  being  less 
and  more  slender.  The  eg^s  they  lay  are 
white  and  shining,  like  seed-pearls,  and  are 
very  numerous :  however,  more  properly  speak, 
in?,  although,  when  excluded,  the  young  have 
all  the  appearance  of  an  egg,  yet  they  are 
alive,  and,  without  throwing  off  any  shell,  stir 
and  move  about  with  great  vivacity;  so  that 
this  animal  may  properly  be  said  to  be  vivi- 
parous. The  little  worms  at  first  seem  scarcely 
able  to  stir;  but  they  soon  feed,  and  become 
very  brisk.  These  animals  are  of  great  use 
in  medicine,  being  impregnated  with  a  saline 
quality,  which  is  diuretic  and  stimulating.  Of 
this  insect,  Linnaeus  makes  three  species. 


CHAP.  VIIL 

OP  THE  HONOCULUS;  OR,  ARBORESCENT 
WATER- FLEA. 

This  animal,  which  is  of  the  size  of  a  flea, 
appears  to  the  sight,  unassisted  by  the  micros- 
cope, to  have  but  one  eye;  for  the. eyes,  by 
reason  of  the  smallness  of  the  head,  seem  to  be 
joined  to  each  other :  they  are  situated  in  the 
trunk  of  this  insect,  and  the  beak  is  likewise 
very  small  and  sharp-pointed.  The  structure 
of  the  eye  is  seen,  by  the  microscope,  to  be  re- 


ticulated, or  made  like  a  net;  and  the  trunk 
of  this  insect,  by  which  it  feeds,  is  not  only 
small  and  sharp,  but  also  transparent.  The 
insects  are  of  a  blood-red  colour ;  and  some- 
times are  seen  in  such  multitudes  on  the  sur- 
face of  standing  waters,  as  to  make  them  ap- 
pear all  over  red,  whence  many  fanciful  people 
have  thought  the  water  to  be  turned  into  blood. 

Swammerdam  tells  us  of  a  celebrated  pro- 
fessor at  Leyden,  who  was  at  first  astonished 
by  an  appearance  of  this  kind.  Being  once 
intent  upon  his  studies,  he  heard  a  noise,  of 
which,  as  it  increased  by  degrees,  he  was  de- 
sirous to  know  the  cause.  The  maid-servant 
attending  to  his  summons,  appeared  quite  pe- 
trified with  fear,  and  told  him  with  a  tremu- 
lous voice,  that  all  the  waters  of  Leyden  were 
turned  into  blood ! .  Upon  this  he  went  di- 
recti y,  in  a  small  bark,  to  the  place  where  the 
water  was  thus  changed,  and  put  some  of  the 
bloody  water  into  a  glass  ;  but  upon  viewing 
it  with  attention,  he  observed,  that  it  abounded 
with  infinite  numbers  of  these  little  red  insects, 
which  tinged  the  whole  body  of  the  fluid  with 
that  seemingly  formidable  colour.  Thus  his 
sudden  fright  was  changed  into  lasting  admi- 
ration.* 

Of  all  parts  of  this  animal,  its  branching 
arms,  and  the  motion  it  makes  with  them  in 
the  water,  deserve  our  greatest  attention.  By 
these  the  little  creature  can  move  in  a  straight 
line;  waving  its  arms,  as  a  bird  does  its  wings 
in  the  air,  sometimes  upward,  sometimes  down- 
ward, sometimes  to  the  right,  sometimes  to  the 
left,  yet  still  contintiitig  to  proceed  in  a  right 
line.  By  striking  the  water  with  its  arms,  it 
can  ascend  with  great  velocity;  and  by  strik- 
ing it  in  a  contrary  direction,  it  dives  with  equal 
ease.  As  these  motions  are  very  rapid,  the 
little  animal  appears  to  jump  in  the  water,  its 
head  always  tending  to  the  surface,  and  its 
tail  stretched  downward.  This  insect  is  pro- 
duced from  an  egg,  which,  when  excluded,  is 

>  The  Cancroid  Monoculus. — This  curious  little  ani- 
mal has  a  convex  shell  rounded  in  front,  aud  truncated 
Iwhind ;  the  tail  is  furnished  with  two  bristle-shaped  pn^- 
cesses.  This  Insect  is  by  far  the  largest  of  tlie  European 
monoculi ;  exhibiting  with  great  distinctness  the  nume- 
rous brachial  and  other  parts,  which  in  the  smaller  spe. 
cies  are  on]j  to  be  viewed  by  the  assistance  of  the  micro- 
scope. The  Linniean  genus  monoculus  has,  by  Pabricins 
Muller,  been  subdivided  into  different  distinct  genei-a,  on 
account  of  the  disposition  of  the  eye^,  which  in  some  sjie- 
cies  are  approximated,  so  as  to  appear  as  if  single,  while 
in  others  they  are  remote  from  each  other. 

The  Four  horned  Monocultu. — This  may  be  consi- 
dered as  <Hie  of  the  most  common  of  the  genus  to  which 
it  belongs,  occur! ng  during  the  whole  year  In  the  clearer 
ponds  of  stagnant  waters,  wells.  &c.  In  the  size  of  the 
body  it  scarcely  exceeds  a  large  mite,  but  if  measured 
from  the  extremities  of  its  limbs,  will  sometimes  be 
found  to  equal  the  eighth  of  an  inch  in  length.  The  fe- 
male Is,  in  general,  distinguished  by  the  remarkable  ap> 
pearance  of  the  ovaries,  which  bear  a  resemblance  to  a 
double  cluster  of  grapes  in  miniature. 
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carried  on  the  back  of  the  female,  and  soon  is 
seen  floating  in  the  water  round  her.  Ita  ap- 
pearance at  first  is  that  of  a  very  small  whitish 
insect,  endued  with  a  very  nimble  motion. 
Except  in  colour,  it  suffers  no  change,  only 
continuing  to  grow  larger  and  redder  as  it 
grows  old.  They  sometimes  remain  several 
days  on  the  surface  of  the  water ;  and  some- 
times are  seen  at  the  bottom  only ;  but  they 
are  never  at  rest  They  change  their  skin, 
like  most  other  insects ;  and  the  cast  skin  re- 
sembles  the  insect  itself  so  exactly,  that  one 
might  mistake  the  mask  for  the  animal. 


CHAP.  IX. 


1 


OF  TH£  SCOBPIOIf  AND  ITS  VARIETIES. 

Tbkrb  is  scarcely  an  insect  without  wings 
that  is  not  obnoxious  to  man:  the  smallest 
have  the  power  of  annoying  him,  either  by 
biting  or  stinging  him  ;  and  though  each  is  in 
itself  contemptible,  they  become  formidable 
from  their  numbers.  But  of  all  this  class, 
there  is  none  so  terrible  as  the  Scorpion,  whose 
shape  is  hideous,  whose  size  among  the  insect 
tribe  is  enormous,  and  whose  sting  is  generally 
fatal.  Happy  for  England,  the  scorpion  is  en- 
tirely  a  stranger  among  us !  In  several  parts 
of  the  continent  of  Europe  it  is  but  too  well 
known,  though  it  seldom  grows  above  four 
inches  long:  but  in  the  warm  tropical  cli- 
mates  it  is  seen  a  foot  in  length,  and  in  every 
respect  as  large  as  a  lobster. 

The  scorpion  is  one  of  the  largest  of  the  in- 
sect tribe,  and  not  less  terrible  from  its  size 
than  its  malignity.  It  resembles  a  lobster 
somewhat  in  shape,  but  is  infinitely  more  hi- 
deous. There  have  been  enumerated  nine 
different  kinds  of  this  dangerous  insect,  chiefly 
distinguished  by  their  colour,  there  being  scor- 
pions yellow,  brown,  and  ash  coloured ;  others 
that  are  the  colour  of  rusty  iron,  green,  pale 
yellow,  black,  claret-colour,  white,  and  gray. 

There  are  four  principal  parts  distinguish, 
able  in  this  animal ;  the  head,  the  breast,  the 
belly,  and  the  tail.  The  scorpion's  head 
seems,  as  it  were,  jointed  to  the  breast :  in  the 
middle  of  which  are  seen  two  eyes ;  and  a  little 
more  forward,  two  eyes  more,  placed  in  the 
fore-part  of  the  head :  these  eyes  are  so  small, 
that  they  are  scarcely  perceivable;  and  it  is 
probable  the  animal  has  but  little  occasion  for 
seeing.  The  mouth  is  furnished  with  two 
jaws ;  the  undermost  is  divided  into  two,  and 
the  parts  notched  into  each  other,  which  serve 
the  animal  as  teeth,  and  with  which  it  breaks 
its  food,  and  thrusts  it  into  its  mouth :  these 

'  The  Scorpion   is  placed  by  naturalists  among   the 
Araehmide*  or  Spiders. 


the  scorpion  €an  at  pleasure  pull  bac  into  its 
mouth,  80  that  no  part  of  them  can  be  seen. 
On  each  side  of  the  bead  are  two  arms,  each 
composed  of  four  joints ;  the  last  of  wliich  ic 
large,  with  strong  muscles,  and  made  in  the 
manner  of  a  lobster's  claw.  Below  the  breait 
are  eight  articulated  legs,  each  divided  into 
six  joints ;  the  two  hindmost  of  which  are  each 
provided  with  two  crooked  claws,  and  here  and 
there  covered  with  hair.  The  belly  is  divided 
into  seven  little  rings ;  from  the  lowest  of  which 
is  continued  a  tail  composed  of  six  joints, 
which  are  bristly,  and  formed  like  little  globes 
the  last  being  armed  with  a  crooked  sting. 
This  is  that  fatal  instrument  which  renders 
this  insect  so  formidable :  it  is  long,  pointed, 
hard,  and  hollow  ;  it  is  pierced  near  the  base 
by  two  small  holes,  through  which,  when  the 
animal  stings,  it  ejects  a  drop  of  poison,  which 
is  white,  caustic,  and  fataL  The  reservoir  in 
which  this  poison  is  kept,  is  in  a  small  blad- 
der  near  the  tail,  into  which  the  venom  is  dis- 
tilled by  a  peculiar  apparatus.  If  this  blad* 
der  be  gently  pressed,  the  venom  will  be  seen 
issuing  out  through  the  two  holes  above-men- 
tioned; so  that  it  appears,  that  when  the  ani- 
mal  stings,  the  bladder  is  pressed,  and  the  ve- 
nom issues  through  the  two  apertures  into  tl^e 
wound. 

There  are  few  animals  more  formidable,  or 
more  truly  mischievous,  than  the  scorpion.    As 
it  takes  refuge  in  a  small  place,  and  is  gene- 
rally found  sheltering  in  houses,  so  it  cannot 
be  otherwise  than  that  it  must  frequently  sting 
those  among  whom  it  resides.     In  some  of  the 
towns  of  Italy,  and  in  France,  in  the  province 
of  Languedoc,  it  is  one  of  the  greatest  pestj 
that  torment  mankind :  but  its  malignity  in 
Europe  is  trifling,  when  compared  to  what  the 
natives  of  Africa  and  the  East  are  known  to 
experience.     In    Batavia,  where   they    grow 
twelve  inches  long,  there  is  no  removing  any 
piece  of  furniture,  without  the  utmost  danger 
of  bein^  stung  by  them.     Bosman  assures  us, 
that,  along  the   Gold   Coast,  they  are  oflen 
found   larger  than  a  lobster ;  and  that  their 
sting  is  inevitably  fatal.     In  Europe,  horw- 
ever,  they  are  by  no  means  so  large,  so  veno. 
mous,  or  so  plentiful.     The  general   sise  of 
this  animal  does  not  exceed  two  or  three  inch* 
es ;  and  its  sting  is  very  seldom  found  to  be 
fatal.     Maupertuis,  who  made  several  experi- 
ments on  the  scorpion  of  Languedoc,  found  it 
by  no  means  so  invariably  dangerous  as  had 
till  then  been  represented.     He  provoked  one 
of  them  to  sting  a  dog,  in  three  places  of  the 
belly,  where  the  animal  was  without  hair  :  in 
about  an  hour  after,  the  poor  animal  seemed 
greatly  swollen,  and   became  very  sick;    he 
then  cast  up  whatever  he  had  in  his  bowels  ; 
and  for  about  three  hours  continued  vomiting 
a   whitish    liquid.       The   belly   was    always 
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greatly  swolleti,  when  the  animal  began  to 
vomit;  but  this  operation  always  seemed  to 
abate  the  swelling  ;  which  alternately  swelled, 
and  was  thus  emptied,  for  three  hours  succes- 
sively.  The  poor  animal,  after  this,  fell  into 
convulsions,  bit  the  ground,  dragged  himself 
along  upon  his  fore-feet,  and  at  last  died,  five 
hours  after  being  bitten.  He  was  not  partially 
swollen  round  the  place  which  was  bitten, 
as  is  usual  after  the  sting  of  a  wasp  or  a  bee ; 
but  his  whole  body  was  inflated,  and  there  only 
a  ppeared  a  red  spot  on  the  places  where  he 
had  been  stung. 

Some  days  after,  however,  the  same  expe- 
riment  was  tried  upon  another  dog,  and  even 
with  more  aggravated  cruelty;  yet  the  dog 
seemed  no  way  affected  by  the  wounds,  but 
howling  a  little  when  he  received  them,  conti- 
nued  alert  and  well  after  them ;  and  soon  after 
was  set  at  liberty,  without  showing  the  small- 
est symptoms  of  pain.  So  far  was  this  poor  crea- 
tare  from  being  terrified  at  the  experiment,  that 
he  left  his  own  master's  house,  to  come  to  tliat 
of  the  philosopher,  where  he  had  received  more 
plentiful  entertainment  The  same  experi- 
ment was  tried  by  fresh  scorpions,  upon  seven 
otber  dogs,  and  upon  three  hens;  but  not  the 
smallest  deadly  symptom  was  seen  to  ensue. 
From  hence  it  appears  that  many  circumstan- 
ces,  which  are  utterly  unknown,  must  contri- 
hute  to  give  efficacy  to  the  scorpion's  venom. 
Whether  its  food,  long  fasting,  the  season,  the 
nature  of  the  vessels  it  wounds,  or  its  state  of 
maturity,  contribute  to,  or  retard  its  malignity, 
is  yet  to  be  ascertained  by  succeeding  experi- 
ment In  the  trials  made  by  our  philosopher, 
lie  employed  scorpions  of  both  sexes,  newly 
caught  and  seemingly  vigorous  and  active. 
The  success  of  this  experiment  may  serve  to 
&I10W,  that  many  of  those  boasted  antidotes 
which  are  given  for  the  cure  of  the  scorpion's 
sting,  owe  their  success  rather  to  accident  than 
(heir  own  efficacy.  They  only  happened  to 
cure,  when  the  sting  was  no  way  dangerous  ; 
but  in  cases  of  actual  malignity,  they  might 
probably  be  utterly  unserviceable. 

The  scorpion  of  the  tropical  climates  being 
much  larger  than  the  former,  is  probably 
much  more  venomous.  Helbigius,  however, 
who  resided  for  many  years  in  the  East,  as- 
sures us,  that  he  was  often  stung  by  the  scor- 
pion,  and  never  received  any  material  injury 
from  the  wound:  a  painful  tumor  generally 
ensued ;  but  he  always  cured  it,  by  rubbing 
the  part  with  a  piece  of  iron  or  stone,  as  he 
had  seen  the  Indians  practise  before  him,  un- 
til the  flesh  became  insensible.  Seba,  Moore, 
and  Bosman,  however,  give  a  very  different 
account  of  the  scorpion's  malignity  ;  and  as. 
sert,  that,  unless  speedily  relieved,  the  wound 
becomes  fatal.^ 

'  Many  experiment  bave  been  made  to  ascertain  the 
VOU  II. 


It  is  certain  that  no  animal  in  the  creation 
seems  endued  with  such  an  irascible  nat^ire. 
I  have  often  seen  them  taken  and  put  into  a 
place  of  security,  exerting  all  their  rage  against 
the  sides  of  the  glass  vessel  that  contained  them. 
I  have  seen  them  attempt  to  sting  a  stick,  when 
put  near  them ;  and  attack  a  mouse  or  a  frog, 
while  those  animals  were  far  from  offering  any 
injury.  Maupertuis  put  three  scorpions  and 
a  mouse  into  the  same  vessel  together,  and 
they  soon  stung  the  little  animal  in  different 
places.  The  mouse,  thus  assaulted,  stood  for 
some  time  upon  the  defensive,  and  at  last 
killed  them  all,  one  after  another.  He  tried 
this  experiment,  in  order  to  see  whether  the 
mouse,  after  it  had  killed,  would  eat  the  scor- 
pions;  but  the  little  quadruped  seemed  en- 
tirely satisfied  with  the  victory,  and  even  sur- 
vived the  severity  of  the  wounds  it  had  re- 
ceived. Wolkamer  tried  the  courage  of  tho 
scorpion  against  the  large  spider,  and  enclosed 
several  of  both  kinds  in  glass  vessels  for  that 
purpose.'  The  success  of  this  combat  was  very 
remarkable.  The  spider  at  first  used  all  its 
efforts  to  immesh  the  scorpion  in  its  web, 
which  he  immediately  began  spinning  ;  but 
the  scorpion  rescued  itself  from  the  danger,  by 
stinging  its  adversary  to  death :  it  soon  after 
cut  off,  with  its  claws,  all  the  legs  of  the  spi. 
der,  and  then  sucked  all  the  internal  parts  at 
its  leisure.  If  the  scorpion's  skin  had  not  been 
so  hard,  Wolkamer  is  of  opinion  that  the  spi. 
der  would  have- obtained  the  victory;  for  he 
had  often  seen  one  of  these  spiders  destroy  a 
toad. 

The  fierce  spirit  of  this  animal  is  equally 
dangerous  to  its  own  species ;  for  scorpions  are 

strength  of  the  poison ;  and  In  warm  climates  It  has  uni- 
formly been  foiuid  fatal  to  the  smaller  animaU*  To  man 
the  wound  Is  extremely  painful.  The  place  becomes  In- 
flamed, and  the  surrounding  parts  often  turn  livid,  and 
require  to  be  carefully  dresMd  in  order  to  prevent  mor. 
tiftcation. 

A  French  physician,  who  paid  great  attention  to  the 
habits  of  these  animals,  has  related  many  particulars  re* 
spectiog  them.  The  care  with  which  the  female  attended 
upon  her  young,  and,  by  degrees.  Instructed  them  in  the 
mode  of  hollowing  out  their  burrow  or  nest,  particularly 
attracted  his  attention.  He  made  also  many  curious  ex* 
periments  on  the  effects  of  their  poison;  by  allowing 
himself  to  lie  frequently  stung,  he  discovered  that  these 
effects  became  less  and  less  painful  at  every  repetition, 
so  that,  by  degrees,  he  became  almost  proof  against  their 
venom.  He  describes  the  part  affected  as  becoming 
much  swollen,  and  extremely  painful,  immediately  after 
the  infliction  of  the  injury;  and,  according  to  the  con- 
stitution of  the  individual,  this  painful  feeling  continued 
from  twenty-four  to  forty-eight  hours,  or  even  as  much 
as  three  days.  But  the  most  peculiar  efiect  is  a  sudden 
and  complete  prostration  of  strength,  to  such  an  extent 
that  the  patient  becomes  at  once  deprived  of  the  power 
of  supporting  himself.  This  curious  symptom  Induced 
the  doctor  even  to  propose  the  use  of  the  sting  of  the 
scorpion  In  medicine,  In  cases  where  It  became  neces- 
sary suddenly  to  reduce  the  pulsations  of  the  heart. 

•  Rpheroerides,  Dec  2,  1687,  Obeerr.  224. 
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the  cruelest  enemies  lo  each  other.  Mauper- 
luif  put  about  a  hundred  of  them  together  in 
the  same  glass;  and  they  scarce  came  into 
contact,  when  they  began  to  exert  all  their 
rage  in  mutual  destruction :  there  was  nothing 
to  be  seen  but  one  universal  carnage,  without 
any  distinction  of  age  or  sex  ;  so  that  in  a  few 
days  there  remained  only  fourteen,  which  had 
killed  and  devoured  all  the  rest. 

But  their  unnatural  malignity  is  still  more 
apparent  in  their  cruelty  to  their  offspring. 
He  enclosed  a  female  scorpion,  big  with  young, 
in  a  glass  vessel,  and  she  was  seen  to  devour 
them  as  fast  as  they  were  excluded  :  there  was 
but  one  only  of  the  number  that  escaped  the 
general  destruction,  by  taking  refuge  on  the 
back  of  its  parent ;  and  this  soon  after  reven- 
ged the  cause  of  its  brethren,  by  killing  the 
old  one  in  its  turn. 

S  uch  is  the  terrible  and  unrelenting  nature 
of  this  insect,  which  neither  the  bonds  of 
society  nor  of  nature  can  reclaim:  it  is  even 
asserted  that,  when  driven  to  an  extremity,  the 
scorpion  will  often  destroy  itself.  The  follow- 
ing experiment  was  ineffectually  tried  by 
Maupertuis:  but  I  am  so  well  assured  of  it 
by  many  eye-witnesses,  who  have  seen  it  both 
in  Italy  and  America,  that  I  have  no  doubt 
remaining  of  its  veracity.  A  scorpion,  newly 
caught,  is  placed  in  the  midst  of  a  circle  of  burn, 
ing  charcoal,  and  thus  an  egress  prevented  on 
every  side :  the  scorpion,  as  I  am  assured,  runs 
for  about  a  minute  round  the  circle,  in  hopes  of 
escaping :  but  finding  that  impossible,  it  stings 
itself  on  the  back  of  the  head,  and  in  this  man. 
ner  the  imdaunted  suicide  instantly  expires. 

It  is  happy  for  mankind  that  these  animals 
are  thus  destructive  to  each  other;  since  other- 
wise they  would  multiply  in  so  great  a  degree 
as  to  render  some  countries  uninhabitable. 
The  male  and  female  of  this  insect  are  very 
easily  distinguishable  ;  the  male  being  smaller 
and  less  hairy.  The  female  brings  forth  her 
voung  alive,  and  perfect  in  their  kind.*  Rhedi 
having  brought  a  quantity  of  scorpions,  selec- 
ted the  females,  which  by  their  size  and  rough, 
ness  were  easily  distinguishable. from  the  rest, 
and  putting  them  in  separate  glass  vessels,  he 
kept  them  for  some  days  without  food.  In 
about  five  days  one  of  them  brought  forth 
thirty-eight  young  ones,  well  shaped,  and  of 
a  milk-white  colour,  which  changed  every  day 
more  and  more  into  a  dark  rusty  hue.  An- 
other female,  in  a  different  vessel,  brought 
forth  twenty-seven  of  the  same  colour :  and  the 
day  following  the  young  ones  seemed  all  fixed 
to  the  back  and  belly  of  the  female.     For  near 

'All  the  scorpion  tribe  are  produced  from  eggii,  of 
which  one  female  lays  a  considerable  number.  After 
their  escape  from  the  egg,  they  undergo  no  farther  trans- 
formation, except  occasionally  casting  their  sldn  like  the 
spider. 


a  fortnight  all  these  continued  alive  and  well: 
but  afterwards  some  of  them  died  daily  ;  until, 
in  about  a  month,  they  all  died  except  two. 

Were  it  worth  the  trouble,  these  animals 
might  be  kept  living  as  long  as  curiosity 
should  think  proper.  Their  chief  food  is  worms 
and  insects;  and  upon  a  proper  supply  of 
these,  their  lives  might  be  lengthened  to  their 
natural  extent  How  long  that  may  be,  we 
are  not  told :  but  if  we  may  argue  from  ana- 
logy, it  cannot  be  less  than  seven  or  eight 
years ;  and  perhaps,  in  the  larger  kind,  double 
that  duration.  As  they  have  somewhat  the 
form  of  the  lobster,  so  they  resemble  that  ani. 
mal  in  casting  their  shell,  or  more  properly 
their  skin ;  since  it  b  softer  by  far  than  the 
covering  of  the  lobster,  and  set  with  hairs, 
which  grow  from  it  in  great  abundance,  parti- 
cularly at  the  joinings.  The  young  lie  in  the 
womb  of  the  parent  each  covered  up  in  its  own 
membrane,  to  the  number  of  forty  or  fifty,  and 
united  to  each  other  by  an  oblong  thread ,  so 
as  to  exhibit  altogether  the  form  of  a  chapleL 

Siich  is  the  manner  in  which  the  coromon 
scorpion  produces  its  young;  but  there  is  a 
scorpion  of  America,  produced  from  the  egg, 
in  the  manner  of  the  spider.  The  eggs  are  no 
larger  than  pin-points ;  and  they  are  deposited 
in  a  web,  which  they  spin  from  their  bodies, 
and  carry  about  with  them  till  they  are  hatched. 
As  soon  as  the  young  ones  are  excluded  from 
the  shell,  they  get  upon  the  back  of  the  parent, 
who  turns  her  tail  over  them,  and  defends 
them  with  her  sting.  It  seems  probable ,  there- 
fore, that  captivity  produces  that  unnatural 
disposition  in  the  scorpion,  which  induces  it 
to  destroy  its  young ;  since,  at  liberty,  it  is 
found  to  protect  them  with  such  unceasing  as- 
siduity.' 


CHAP.  X. 

OF  THE  8COLOPENDRA  AND  OAULT-WORIL 

Or  these  hideous  and  angry  insects  we  know 
little,  except  the  figure  and  the  noxious  quali- 

*  Black  Scorphn.^The  black  Scorpion  of  Ceylon  is 
a  very  dangerous  insect,  and  its  sting  is  frequently  mor- 
tal. This  species  is  about  four  inches  long,  and  from  one 
to  two  broad  over  the  middle  of  the  body.  When  mn- 
ning,  or  disturbed,  their  tail  ii  usaally  carried  oo  tbeir 
backs.  They  bite  with  their  fangs,  or  forceps,  aiid  in- 
stantly dart  the  sting,  which  lies  in  their  tail,  into  Ihe 
place  they  have  bitten.  Their  sting  emits  a  poison  re- 
sembling milk,  but  not  altogether  so  white.  When  these 
scorpions  are  attacked  by  their  inveterate  enemy  the  ant* 
and  cannot  get  rid  of  him,  they  sting  themselTw  te 
death. 

The  African  Scorpion. — The  general  colour  of  this 
animal  is  a  deep  brown,  nearly  approaching  in  some  spe>> 
cimens  to  black.  It  grows  to  a  very  large  aiae, 
times  nearly  a  fool  long. 
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ties.  Thoagh  with  us  there  are  insects  some- 
what resembling  them  in  form,  we  are  placed 
at  a  happy  distance  from  such  as  are  really 
formidable.  With  ua  they  seldom  grow  above 
an  inch  long ;  in  the  tropical  climates  they  are 
often  found  above  a  quarter  of  a  yard. 

The  Scolopendra  is  otherwise  called  the 
Centipes,  from  the  number  of  its  feet ;  and  it 
is  very  common  in  many  parts  of  the  world, 
especially  between  the  tropics.  Those  of  the 
East  Indies,  where  they  grow  to  the  largest 
size,  are  about  six  inches  long,  of  a  ruddy  co- 
lour, and  as  thick  as  a  man's  finger  :  they  con- 
sist of  many  joints  ;  and  from  each  joint  is  a 
leg  on  each  side :  they  are  covered  with  hair, 
and  seem  to  have  no  eyes ;  but  there  are  two 
feelers  on  the  head,  which  they  make  use  of 
to  find  out  the  way  they  are  to  pass  :  the  head 
is  very  round,  with  two  small  sharp  tpeth,  with 
which  they  inflict  wounds  that  are  very  pain  • 
ful  and  dangerous.  A  sailor  that  was  bit  by 
one  on  board  a  ship,  felt  an  excessive  pain,  and 
his  life  was  supposed  to  be  in  danger :  how- 
ever,  he  recovered  by  the  application  of  three 
roasted  onions  to  the  part,  and  was  soon  quite 
well.  Of  this  animal  there  are  different 
kinds;  some  living,  like  worms,  in  boles  in 
the  earth ;  others  under  stones,  and  among 
rotten  wood ;  so  that  nothing  is  more  danger- 
ous than  removing  those  substances,  in  the 
places  where  they  breed.* 

>  Tft9  Great  Centipede. — None  of  the  insect  tribe,  the 
scorpions  excepted,  are  so  formidable  in  appearance  as 
tlie  centipede  or  great  scolopendra.  It  is  fuund  in  the 
East  and  West  Indies,  and  in  various  parts  of  Africa,  in. 
habiting  chiefly  the  woods,  where  it  is  preyed  upon  by 
the  different  species  of  snalces.  It  is,  however,  some, 
times  found  in  houses,  and  is  said  to  be  so  common  in 
particular  districts,  that  the  inhabitants  are  obliged  to 
have  the  feet  of  their  beds  placed  in  vessels  of  water,  in 
order  to  prevent  their  being  annoyed  during  night  by 
these  horrible  reptiles. 

The  scolopendrvB  vary  greatly  both  in  size  and  colour. 
Some  of  them  are  of  a  deep.reddish  brown ;  others  of  a 
yellow  ochre  colour,  livid  yellow,  or  tinged  with  red ;  and 
are  sometimes  seen  about  a  foot  in  length :  they  are,  how- 
ever,  generally  much  less.  Their  legs  terminate  in  very 
sharp  hooks,  or  nails,  dS  a  shining  black  colour;  and  all 
the  other  legs  are  furnished  with  smaller  ones  of  the  same 
kind. 

Gronovius  says,  that  all  the  legs  of  this  detestable  ani. 
mal  are  veuomous;  but  its  most  formidable  weapons  are 
the  two  sharp  and  hooked  instruments  that  are  placed 
under  its  mouth,  with  which  it  destroys  its  prey.  At  the 
extremity  of  each  of  these  there  is  a  small  opening,  and 
frono  theoce  extends  a  tube,  through  which  it  is  supposed 
the  centipede  emits  the  poisonous  fluid  into  the  wound 
inflicted  by  these  fangs. 

Leeuwenhock,  desirous  of  ascertaining  the  influence  of 
the  poison,  placed  a  large  fly  within  reach  of  a  centipede. 
He  seised  it  between  a  pair  of  the  middle  feet,  then  passed 
it  from  one  pair  to  the  next,  till  it  was  brought  under  the 
fangs,  which  were  plunged  into  its  body,  and  it  died  in* 
stautly.  St  Pierre  says,  that  in  the  isle  of  I^rauce  his 
dog  was  bitten  by  one  of  them  whicli  was  upwards  of  six 
inches  in  length,  and  that  the  woimd  turned  to  a  kind  of 
ulcer«  which  was  tlwee  weeks  in  healing.    He  was  highly 


The  Gally-worm  differs  from  the  scolopen- 
dra, in  having  double  the  number  of  feet; 
there  being  two  on  each  side,  to  every  joint  of 
the  body.  Some  of  them  are  smooth,  and 
others  hairy;  some  are  yellow,  some  black, 
tind  some  brown.  They  are  found  among  de- 
cayed trees,  between  the  wood  and  the  bark  *. 
as  also  among  stones  that  are  covered  with 
moss.  They  all,  when  touched,  contract  them- 
selves, rolling  themselves  up  like  a  ball. 
Whatever  may  be  their  qualities  in  the  tropi- 
cal parts  of  the  world,  in  Europe  they  arc  per- 
fectly harmless;  having  been  often  handled 
and  irritated,  without  any  vindictive  conse- 
quences. 

All  these,  as  well  as  the  scorpion,  are  sup- 
posed to  be  produced  perfect  from  the  parent, 
or  the  egg  ;  and  to  undergo  no  changes  after 
their  first  exclusion.  They  are  seen  of  all 
sizes ;  and  this  is  a  sufficient  inducement  to 
suppose,  that  they  preserve  their  first  appear- 
ance through  the  whole  of  their  existence.  It 
is  probable,  however,  that,  like  most  of  this 
class,  they  often  change  their  skins;  but  of 
this  we  have  no  certain  information. 


CHAP.  XL 


OF  THE  XXECH/ 


The  last  of  this  wingless  tribe  that  I  shall 
mention  is  the  Leech,  which,  like  all  the  for- 

diverted  in  observiug  one  of  them  overcome  by  a  vast 
number  of  ants,  that  attacked  it  in  conjunction,  and,  after 
seizing  it  by  all  its  legs,  bore  it  along  as  workmen  would 
do  a  large  pie<!e  of  timber.  Its  poison  is  not  more  inju- 
rious than  that  of  the  scorpion,  and  seldom  proves  fatal 
to  the  larger  animals. 

'  Cuvier  classes  leeches  with  worms,  among  tlie 
Annelida,  or  invertebrated  animals  with  red  blood. 

The  Medicinal  Leech,  {Hirudo  medicinalit),  may  be 
known  by  having  six  yellowish  lines,  or  strife,  on  its 
back,  while  thtt  under  part  is  of  a  grayish  hue,  spotted 
with  black ;  but,  as  we  shall  presently  see,  these  mark- 
ings are  not  uniformly  found.  The  medicinal  leech  is 
common  throughout  the  whole  of  Europe,  but  is  mtich 
more  abundant  in  the  southern  parts;  it  is  generally 
about  three  inches  in  length.  Formerly  it  was  wwy 
abundant  in  Great  Britain,  but  .the  improvements  in 
agriculture,  and  the  consequent  drainage  of  the  land, 
together  witli  the  great  use  made  of  it  in  medicine,  have 
of  late  years  rendered  it  of  less  frequent  occurrence. 
On  this  accoimt  great  quantities  of  leeches  are  imported ; 
these  chiefly  come  from  Bourdeaux  and  Lisbon.  The 
prevailing  colour  of  the  medicinal  leech  appears  to  vary 
according  to  the  nature  of  the  soil  on  which  It  is  found. 
In  winter  the  leech  retires  to  waters  of  considenble 
depth,  and  seeks  shelter  in  tlie  mud  at  the  bottom  ;  but 
in  the  summer  it  appeare  to  delight  in  shallow  pools, 
basking,  as  it  were,  in  the  warmth  of  the  sun :  but  if  tlte 
water  it  frequents  is  in  danger  of  being  dried  up  by  the 
summer  heat,  the  leech  buries  itself  in  the  mud  at  a 
considerable  depth.  Just  beibre  a  thunder-storm,  leeches 
appear  much  agitated,  and  rise  frequently  to  the  surface 
of  the  water;  this,  tiierefore,  is  considered  by  the  Uech- 
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mer,  undergoes  no  varieties  of  transformation  ; 
but  when  once  excluded  from  the  body  of  the 
parent,  preserves  its  first  figure  to  the  end.  I 
place  the  history  of  the  Leech  among  the  first 
class  of  insects ;  while  I  have  degraded  the 
earth-worm,  the  Taenia,  and  the  Polypus,  into 
the  class  of  zoophytes,  or  that  imperfect  tribe 
which  serves  to  make  the  shade  between  ani. 
mal  and  vegetable  nature.  Not  but  that  the 
earth-worm  or  the  polypus  have  their  motions, 
their  appetites,  and  their  vital  principles,  as 
complete  as  the  leech,  and,  to  a  cursory  view, 
appear  every  way  as  complete  animals.  But 
there  is  one  circumstance  that  lays  the  line 
between  them ;  that  exalts  the  one,  and  de- 
grades the  other.  The  earth-worm  and  the 
polypus  may  be  cut  into  pieces,  and  each  piece 
will  produce  a  new  and  perfect  animal :  the 
leech  cannot  suffer  this  dissection,  but  dies 
when  cut  in  two ;  an  evident  instance  tbat  it 
is  possessed  of  a  more  perfect  organization 
than  those  animals  which  it  otherwise  very 
much  resembles. 

The  leech,  from  its  uses  in  medicine,  is  one 
of  those  insects  that  man  has  taken  care  to 
provide  ;  but,  of  a  great  variety,  one  kind  only 
is  considered  as  serviceable.  The  horse-leech, 
which  is  the  largest  of  all,  and  grows  to  four 
inches  in  length,  with  a  glossy  black  surface, 
is  of  no  use,  as  it  will  not  stick  to  the  skin ; 
the  snail-leech  is  but  an  inch  in  length  ;  and 
though  it  will  stick,  is  not  large  enough  to  ex- 
tract a  sufficient  quantity  of  blood  from  the  pa- 
tient; the  broad-tailed  leech,  which  grows  to 
an  inch  and  a  half  in  length,  with  the  back 
raised  into  a  sort  of  ridge,  will  stick  but  on 
very  few  occasions :  it  is  the  large  brown 
leech,  with  a  whitish  belly,  that  is  made  use 
of  in  medicine,  and  whose  history  best  merits 
our  curiosity. 

The  leech  has  the  general  figure  of  a  worm, 
and  is  about  as  long  as  one's  middle  finger. 
Its  skin  is  composed  of  rings,  by  means  of 
which  it  is  possessed  of  its  agility,  and  swims 
in  water.  It  contracts  itself,  when  out  of 
water,  in  such  a  manner,  that  when  touched  it 
is  not  above  an  inch  long.  It  has  a  small 
head,  and  a  black  skin,  edged  with  a  yellow 
line  on  each  side,  with  some  yellowish  spots 
on  the  back.  The  belly  also,  which  is  of  a 
reddish  colour,  is  marked  with  whitish  yellow 

gaiherers  as  *  favourable  time  for  collecting  them.  The 
property  by  which  a  leech  anticipates  thunder,  has  in. 
duced  some  persoos  to  employ  it  as  a  species  of  barom. 
eter;  but  its  indications  are  rery  uncertain. 

The  fforse-Leeck,  {Hirudo  stuu/uut^),  is  much 
larger  than  the  medicinal  leech,  and  altogether  of  a 
greenish  black.  It  is  said  to  be  dangerous,  from  the 
wounds  which  it  inflicts;  but  much  diflerence  of  opinion 
exists,  even  among  learned  naturalists,  as  to  its  power  of 
drawing  blood. 

Leeches  prey  on  worms,  tadpoles,  ice,,  which  they 
devour  with  avidity. 


Spots.  But  the  most  remarkable  part  of  this 
animal  is  the  mouth,  which  is  composed  ul 
two  lips,  that  take  whatever  ibrm  the  insert 
finds  convenient  When  at  rest,  tlie  opening 
is  usually  triangular ;  and  within  it  are  placed 
three  very  sharp  teeth,  capable  of  piercing  not 
only  the  human  skin,  but  also  that  of  a  horse 
or  an  ox.  Still  deeper  in  the  head  is  disco- 
vered the  tongue,  which  is  composed  of  a  strong 
fleshy  substance,  and  which  serves  to  assist 
the  animal  in  sucking,  when  it  has  inflicttfd 
its  triple  wound ;  for  no  sooner  is  this  vora- 
cious creature  applied  to  the  skin,  than  a 
buries  its  teeth  therein,  then  closes  its  lips 
round  the  wounds  which  it  has  made;  and 
thus,  in  the  manner  of  a  cuppiDg-glass, 
extracts  the  blood  as  it  flows  to  the  different 
orifices. 

In  examining  this  animal's  form  farther  to- 
wards the  tail,  it  b  seen  to  have  a  gullet  and 
an  intestinal  canal,  into  which  the  blood  flows 
in  great  abundance.  On  each  side  of  this  arc 
seen  running  along  several  little  bladders, 
which,  when  the  animal  is  empty,  seem  to  be 
filled  with  nothing  but  water ;  but  when  it  is 
gorging  blood,  they  seem  to  communicate  with 
the  intestines,  and  receive  a  large  portion  ol 
the  blood  which  flows  into  the  body.  If  these 
bladders  should  be  considered  as  so  man  j  sto- 
machs, then  every  leech  will  be  found  to  have 
twenty-four.  But  what  is  most  extraordinary 
of  all  in  this  animal's  formation  is,  that  though 
it  takes  so  large  a  quantity  of  food,  it  has  iiu 
anus  or  passage  to  eject  it  from  the  body  when 
it  has  been  digested.  On  the  contrary,  the 
blood  which  the  leech  has  thus  sucked  remains 
for  several  months  clotted  within  its  body, 
blackened  a  little  by  the  change,  but  no  way 
putrified,  and  very  little  altered  in  its  texture 
or  consistence.  In  what  manner  it  passes 
through  the  animal's  body,  or  how  it  cooTh- 
butes  to  its  nourishment,  is  not  easily  accoun- 
ted for.  The  water  in  which  they  arc  kept  is 
very  little  discoloured  by  their  continuance; 
they  cannot  be  supposed  to  return  the  blood  bj 
the  same  passage  through  which  it  was  taken 
in  :  it  only  remains,  therefore,  that  it  goes  off 
through  the  pores  of  the  body,  and  that  these 
are  sufiiciently  large  to  permit  its  exclusion. 

But  it  is  not  in  this  instance  alone  that  the 
leech  difiers  from  all  other  insects.  It  was 
remarked  in  a  former  chapter,  that  the  whole 
insect  tribe  had  the  opening  into  their  lungs 
placed  in  their  sides,  and  that  they  breathed 
through  those  apertures  as  other  animals 
through  the  mouth.  A  drop  of  oil  poured  on 
the  sides  of  a  wasp,  a  bee,  or  a  worm,  would 
quickly  sufibcate  them,  by  stopping  up  the 
passages  through  which  they  breathe :  but  it 
is  otherwise  with  the  leech,  for  this  animal 
may  be  immersed  in  oil  without  injury  ;  nay, 
it  will  live  therein ;  and  the  only  damage  it 
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will  simtain  is,  that,  when  taken  out,  it  will 
be  seen  to  cast  a  fine  pellucid  skin  exactly  of 
the  shape  of  the  animal,  after  which  it  is  as 
alert  and  vigorous  as  before.  It  appears  from 
hence  that  the  leech  breathes  through  the 
mouth ;  and,  in  fact,  it  has  a  motion  that  seems 
to  resemble  the  act  of  respiration  in  more  per- 
feet  animals  :  but  concerning  all  this  we  are 
much  in  the  dark. 

This  animal  seems  to  differ  from  all  others 
in  several  respects :  the  rest  of  the  reptile  tribe 
are  brought  forth  from  eggs  ;  the  leech  is  vi* 
viparous,  and  produces  its  young  one  after  the 
other,  to  the  number  of  forty  or  fifty  at  a  birth.* 
It  is  probable  that,  like  the  snail,  each  insect 
contains  the  two  sexes,  and  that  it  impregnates 
and  is  impregnated  in  the  same  manner.  The 
young  ones  are  chiefly  found  in  the  month  of 
July,  in  shallow  running  waters,  and  particu- 
larly when  they  are  tepified  by  the  rays  of  the 
sun.  The  large  ones  are  chiefly  sought  after ; 
and  being  put  into  a  glass  vessel  filled  with 
water,  they  remain  for  months,  nay,  for  years, 
without  taking  any  other  subsistence.  But 
they  never  breed  in  this  confinement ;  and, 
consequently,  what  regards  that  part  of  their 
history  still  remains  obscure. 

1  It  was  long  R  maUer  of  dispute  as  to  whether  leeches 
were  produced  from  egp  or  born  alive,  but  it  is  now  as- 
certained that  the  ova  are  developed  in  a  singular  case, 
having  some  resemblance  to  the  cocoon  of  a  silk-worm. 
This  cocoon  is  formed  by  the  parent  animal,  and  by  it 
deposited  In  the  mud  or  clay  which  composes  the  bed  of 
the  pool  it  inhabits. 

The  fact  of  the  young  leech* being  produced  from  these 
cocoons,  although  only  latterly  ascertained  by  naturalists, 
was  long  since  well  known  to  the  dealers  in  leeches  on 
the  French  coast,  who  avail  themselves  of  this  knowledge 
of  tlieir  habits,  to  multiply  them  for  the  purpose  of  sale. 
It  was  by  these  means  the  leech.4iealer8  of  Bretagne,  and 
particularly  in  Finisterre,  replenished  the  pcnds  in  which 
they  preserved  those  leeches  which  were  intended  for 
the  Paris  market. 

About  the  months  April  or  May,  according  to  the 
nature  of  the  season,  they  send  out  labourers,  provided 
with  spades  aud  bankets,  to  the  little  muddy  marshes, 
where  they  are  known  to  exist  in  abundance.  These 
workmen  then  set  about  removing  those  portions  of  mud 
tlutt  are  known  to  contain  cocooii!!,  which  are  afterwards 
deposited  in  sheets  of  water  previously  prepared  for  their 
reception;  here  the  young  leeches  quit  the  cocoons,  and 
are  allowed  to  remain  six  months,  when  they  are  re- 
moved tu  larger  ponds. 


In  this  part  of  the  world  they  seldom  grow 
to  above  four  inches  ;  but  in  America  and  the 
East  they  are  found  from  six  to  seven.  The 
pools  there  abound  with  them  in  such  num 
bers  that  it  would  be  dangerous  bathing,  if  for 
no  other  consideration.  Our  sailors  and  sol- 
diers, who  the  last  war  were  obliged  to  walk 
in  those  countries  through  marshy  grounds, 
talk  with  terror  of  the  number  of  leeches  that 
infested  them  on  their  march.  Even  in  some 
parts  of  Europe  they  increase  so  as  to  become 
formidable.  Sedelius,  a  German  physician, 
relates,  that  a  girl  of  nine  years  old,  who  was 
keeping  sheep  near  the  city  of  Bomist  in  Pol- 
and, perceiving  a  soldier  making  up  to  her, 
went  to  hide  herself  in  a  neighbouring  marsh 
among  some  bushes ;  but  the  number  of  leeches 
was  so  great  in  that  place,  and  they  stuck  to 
her  so  close,  that  the  poor  creature  expired 
from  the  quantity  of  blood  which  she  lost  by 
their  united  efforts.  Nor  is  this  much  to  be 
wondered  at,  since  one  of  those  insects  which , 
when  empty,  generally  weighs  but  a  scruple, 
will,  when  gorged,  weigh  more  than  two 
drachms. 

When  leeches  are  to  be  applied,  the  best 
way  is  to  take  them  from  the  water  in  which 
they  are  contained  about  an  hour  before,  for 
they  thus  become  more  voracious,  and  fasten 
more  readily.  When  saturated  with  blood, 
they  generally  fall  off  of  themselves ;  but  if  it 
be  thought  necessary  to  take  them  from  the 
wound,  care  should  be  used  to  pull  them  very 
gently,  or  even  to  sprinkle  them  with  salt  if 
they  continue  to  adhere :  for  if  they  be  plucked 
rudely  away,  it  most  frequently  happens  that 
they  leave  their  teeth  in  the  wound,  which 
makes  a  very  troublesome  inflammation,  and 
is  often  attended  with  danger.  If  they  be  slow 
in  fixing  to  the  part,  they  are  often  enticed  by 
rubbing  it  with  milk  or  blood,  or  water  mixed 
with  sugar.  As  salt  is  a  poison  to  most  in- 
sects, many  people  throw  it  upon  the  leech 
when  it  has  dropped  from  the  wound,  by  which 
means  it  disgorges  the  blood  it  has  swallowed, 
and  it  is  then  kept  for  repeated  application. 
They  seldom,  however,  stick  after  this  opera- 
tion ;  and  as  the  price  is  but  small,  fresh  leeches 
should  always  be  applied  whenever  such  ap. 
plication  is  thought  necessary. 
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CHAP.   I. 

OF  THE  SECOND  OBDEB  OF  INSECTS. 

Ill  (he  former  part  we  gave  a  concise  history 
of  the  most  considerable  insects  that,  without 
wings,  were  produced  in  a  perfect  state ;  either 
from  the  body  of  the  parent  alive,  like  quad- 
rupeds, or  from  the  egg,  in  the  manner  of 
birds.  We  come  now  to  a  second  order  of  in- 
sects, that  are  produced  from  the  egg,  like  the 
former,  but  not  in  a  perfect  state ;  for  when 
first  excluded,  they  are  without  wings.  This, 
however,  does  not  hinder  the  exercise  of  their 
animal  functions  ;  the  insect,  although  not  yet 
come  to  perfection,  walks,  leaps,  and  eats ; 
nor  is  it  ever  deprived  of  motion,  only  that  it 
rests  a  little  when  it  is  about  to  cast  that  part 
of  its  skin  previous  to  its  state  of  perfection. 
It  is  then  seen  to  assume  two  wings,  which, 
like  a  budding  flower,  burst  through  the  case 
that  contained  them,  and  the  animal  becomes  a 
winged  insect  in  its  state  of  highest  perfec- 
tion. To  this  order  we  may  refer  the  Libella, 
or  Dragon-Fly ;  the  Formica  Leo,  or  Lion- 
Ant;  the  Grasshopper  ;  the  Locust ;  the  Crick- 
et;  the  Wood- Cricket ;  the  Mole- Cricket ; 
the  Flea- Locust ;  the  Flying-Bug  ;  the  Ti- 
pula  ;  the  Water-scorpion  ;  the  Notonect,  or 
Water- Fly  ;  and  many  others. 


CHAP.  IL 

OF  THE  LIBELLA,  OB  DBAGON-FLT. 

Or  all  the  flies  which  adorn  or  diversify 
the  face  of  nature,  these  are  the  most  various 
and  the  most  beautiful :  they  are  of  all  colours ; 
green,  blue,  crimson,  scarlet,  white:    some 


unite  a  variety  of  the  most  vivid  tints,  and  ex- 
>  hibit  in  one  animal  more  different  shades  tban 
are  to  be  found  in  the  rainbow.  They  are  called, 
in  different  parts  of  the  kingdom,  by  diflferent 
names;  but  none  can  be  at  a  loss  to  know 
them,  as  they  are  distinguished  from  all  other 
flies  by  the  length  of  their  bodies,  by  the  large. 
ness  of  their  eyes,  and  the  beautiful  transpar. 
ency  of  their  wings,  which  are  four  in  namber. 
They  are  seen  in  summer  flying  with  great 
rapidity  near  every  hedge,  and  by  every  nin- 
ning  brook  ;  they  sometimes  settle  on  the  leaves 
of  plants,  and  sometimes  keep  for  hours  together 
on  the  wing. 

Dragon-fiies,  though  there  are  three  or  foor 
different  kinds,  yet  agree  in  the  most  striking 
parts  of  their  history,  and  one  account  may 
serve  for  all.  The  largest  sort  are  generally 
found  from  two  to  three  inches  long ;  their  tail 
is  forked;  their  body  divided  into  eleven 
rings  ;  their  eyes  are  large,  homy,  and  trans- 
parent, divided  by  a  number  of  intersection.^ : 
and  their  wings,  that  always  lie  flat  wbfn 
they  are  at  rest,  are  of  a  beautiful  glossy  trans. 
parency  ;  sometimes  shining  like  silver  ftnd 
sometimes  glistening  like  gold.  Within  (be 
mouth  are  to  be  seen  two  teeth  covered  witb 
a  beautiful  lip  :  with  these  the  creatures  bite 
fiercely  when  they  are  taken ;  but  their  bite 
is  perfectly  harmless,  as  I  have  experienced 
more  than  once. 

These  insects,  beautiful  as  they  are,  ire 
produced  from  eggs,  which  are  deposited  in 
the  water,  where  they  remain  for  some  time 
without  seeming  life  or  motion.  They  in: 
ejected  by  the  female  into  the  water  in  clnf- 
ters,  like  a  bunch  of  grapes,  where  they  sink 
to  the  bottom  by  their  natural  weight,  iQ(i 
continue  in  that  state  till  the  young  ones  ^ 
strength  enough  to  break  the  shell,  and  to 
separate  from  each  other.     The  form  in  wliicit 
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they  first  show  life,  is  that  of  a  worm  with  six 
legs,  bearing  a  strong  resemblance  to  the  dragon- 
fly in  its  winged  state,  except'that  the  wings 
are  yet  concealed  within  a  sheath  peculiar  to 
this  animal.  The  rudiments  of  these  appear 
in  bunches  on  the  back,  within  which  the 
wings  are  folded  up  into  each  other,  while  all 
colours  and  varieties  of  painting  appear  trans- 
parent  through  the  skin.  These  animals,  upon 
.quitting  the  egg,  still  continue  in  the  water, 
where  they  creep  and  swim,  but  do  not  move 
swiftly.  They  have  likewise  a  sharp  sight, 
and  immediately  sink  to  the  bottom,  if  any 
one  come  to  the  places  wherein  they  live,  or 
whenever  they  perceive  the  least  uncommon 
object.  Their  food  at  that  time  is  soft  mud 
and  the  glutinous  earthy  substances  that  are 
found  at  the  bottom. 

When  these  animals  prepare  to  change 
from  their  reptile  to  their  flying  state,  they 
then  move  out  of  the  water  to  a  dry  place,  as 
into  grass  ;  to  pieces  of  wood,  stone,  or  any 
thing  else  they  meet  with.  They  there  firmly 
fix  their  acute  claws ;  and,  for  a  short  time, 
continue  quite  unmovable,  as  if  meditating 
on  the  change  they  are  to  undergo.  It  is 
then  observed,  that  the  skin  first  opens  on  the 
head  and  back  ;  and  out  of  this  opening  they 
exhibit  their  real  head  and  eyes,  and  at  length 
their  six  legs ;  whilst,  in  the  mean  time,  the 
hollow  and  empty  skin,  or  slough  of  their  legs, 
remains  firmly  fixed  in  its  place.  After  this, 
the  enclosed  creature  creeps  forward  by  de. 
grees  ;  and  by  this  means  draws  first  its  wings 
and  then  its  body  out  of  the  skin  ;  and  pro- 
ceeding  a  little  farther,  sits  at  rest  for  some 
time,  as  if  immovable.  During  this  time, 
the  wings,  which  were  moist  and  folded,  begin 
by  degrees  to  expand  themselves,  and  to  make 
smooth  and  even  all  those  plaits  which  were 
laid  against  each  other,  like  a  closed  fan.  The 
body  is  likewise  insensibly  extended,  until  all 
the  limbs  have  obtained  their  proper  size  and 
dimensions.  Ail  these  surprising  anddifiScult 
operations  are  accomplished  by  the  force  of  the 
blood  and  the  circulating  humours.  The  crea- 
ture cannot  at  first  make  use  of  its  new  wings, 
and  therefore  is  forced  to  stay  in  the  same 
place  until  all  its  limbs  are  dried  by  the  cir- 
cumambient air.  It  soon,  however,  begins  to 
enter  upon  a  more  noble  life  than  it  had  hither, 
to  led  in  the  bottom  of  the  brook  ;  and  from 
creeping  slowly  and  living  accidentally,  it 
now  wings  the  air,  and  makes  choice  from 
amidst  the  variety  of  its  provisions. 

Indeed,  no  animal  is  more  amply  fitted  for 
motion,  subsistence,  and  enjoyment.  As  it 
hunts  and  seeks  after  its  food  flying  in  the  air. 
Nature  has  provided  it  with  two  large  eves, 
which  make  almost  the  whole  head,  and  which 
resemble  glittering  mother-of-pearl.  It  has 
also  four  expansive  silver-coloured  wings,  with 


which,  as  with  oars,  it  can  turn  itself  with  pro- 
digious velocity;  and  to  assist  these,  it  is 
furnished  with  a  very  long  body,  which,  like 
a  rudder,  directs  its  motions.  As  the  wings 
are  long,  and  the  legs  short,  they  seldom 
walk,  but  are  ever  seen  either  resting  or  fly- 
ing.  For  this  reason,  they  always  choose  dry 
branches  of  trees  or  shrubs  to  remain  on  ;  and 
when  they  have  refreshed  themselves  a  little, 
they  renew  their  flight  Thus  they  are  seen 
adorning  the  summer  with  a  profusion  of 
beauty,  lightly  traversing  the  air  in  a  thousand 
directions,  and  expanding  the  most  beautiful 
colours  to  the  sun.  The  garden,  the  forest,  the 
hedges,  and  the  rivulets,  are  animated  by  their 
sports ;  and  there  are  few  who  have  been 
brought  up  in  the  country,  who  have  not  em. 
ployed  a  part  of  their  childhood  in  the  pursuit. 

But  while  these  beautiful  flies  appear  to  us 
so  idly  and  innocently  employed,  they  are  in 
fact  the  greatest  tyrants  of  the  insect  tribe  ; 
and,  like  the  hawk  among  birds,  are  only  hov- 
ering up  and  down  to  seize  their  prey.  They 
are  the  strongest  and  the  most  courageous  of 
all  winged  insects ;  nor  is  there  one,  how  large 
soever,  that  they  will  not  attack  and  devour. 
The  blue-fly,  the  bee,  the  wasp,  and  the  hor- 
net,  make  their  constant  prey  ;  and  even  the 
butterfly,  that  spreads  so  large  a  wing,  is  often 
caught  and  treated  without  mercy.  Their 
appetite  seems  to  know  no  bounds ;  they  spend 
the  whole  day  in  the  pursuit,  and  have  been 
seen  to  devour  three  times  their  own  size  in 
the  capture  of  a  single  hour.  They  seize  their 
prey  nying  with  their  six  claws,  and  tear  it 
easily  to  pieces  with  their  teeth,  which  are 
capable  of  inflicting  troublesome  wounds. 

But  the  males  are  upon  the  wing  for  another 
purpose  beside  that  of  food,  as  they  are  very 
salacious,  and  seek  the  females  with  great 
ardour.  The  sun  no  sooner  begins  to  warm 
the  fields,  than  the  males  are  found  assiduous, 
ly  employed  each  in  seeking  its  mate ;  and 
no  sooner  does  a  female  appear,  but  two  or 
three  males  are  seen  pursuing,  and  endeavour- 
ing to  seize  her  with  all  their  arts  and  agility. 
The  instrument  of  generation  in  the  male  is 
placed  very  diflierent  from  that  of  any  other 
insect,  being  not  at  the  end  of  the  tail,  as  in 
others,  but  immediately  under  the  breast,  and 
consequently,  at  first  view,  incapable  of  being 
united  to  the  sexual  part  of  the  female  :  which, 
as  in  order  insects,  lies  in  the  tail.  To  per- 
form this  junction,  Nature  has  provided  the 
male  with  a  very  peculiar  manner  of  proceed- 
ing, As  soon  as  he  perceives  the  female,  and 
finds  himself  sufficiently  near,  he  seizes  upon 
the  back  of  her  head  by  surprise,  and  fasten- 
ing his  claws  upon  her,  turns  round  his  forky 
tail,  which  he  fastens  round  her  neck,  and  in 
this  manner  fixes  himself  so  closely  and  firmly, 
that  no  efibrts  can  remove  him.     It  is  in  vniii 
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that  she  flies  from  one  branch  to  another,  and 
settles  upon  them,  he  still  keeps  fixed,  and  of> 
ten  continues  in  this  situation  for  three  or  four 
hours  successively.  When  he  flies,  she  is 
obliged  to  fly  with  him ;  but  he  still  directs 
the  way  :  and  though  she  moves  her  wings, 
she  seems  entirely  guided  by  his  motion.  As 
yet,  however,  the  business  of  impregnation  is 
not  performed ;  for  to  this  the  female  must  con- 
tribute ;  and  she  at  last  seems,  by  the  continu- 
ance of  her  constraint,  to  comply  ;  for,  turn- 
ing  up  the  end  of  her  tail  to  that  part  of  the 
breast  of  the  male  in  which  lies  the  part  pro- 
per for  generation,  botii  instruments  meet,  and 
the  eggs  of  the  female  receive  the  necessary 
fecundation.  An  hour  or  two  after  this  she 
flies  to  some  neighbouring  pool,  where  she  de- 
posits her  eggs,  as  was  already  mentbned. 
There  they  continue  in  a  reptile  state  for  a 
year ;  and  then  are  changed  into  a  beautiful 
ily,  resembling  the  parent' 


CHAP.  III. 


OF  THE  FORMICA  LEO9  OR  LION- ANT. 

Although  this  animal  proper  1)^  belongs  to 
no  order  of  insects,  yet  as  it  is  changed  into  a 
fly  very  much  resembling  that  described  in 
the  preceding  chapter,  it  may  not  be  improper 

>  During  the  grub-state  of  the  dragoii-fly,  It  preys  with 
tiie  most  avege  ferocity  on  all  aquatic  insects.  It  is, 
likewise,  at  this  period,  lumished  with  an  apparatus  tA 
the  end  of  the  body,  by  which  it  can  sack  up  and  eject 
water  vrtih  such  considerable  force,  that  the  stream  is 
perceptible  to  the  distance  of  two  or  three  inches  from 
their  bodies.  If  they  are  kept  some  time  out  of  water, 
the  desire  or  necessity  of  respiration  is  augmented  :  and 
accordingly,  when  replaced  in  a  vessel  filled  with  water, 
inspirations  and  respirations  are  repeated  with  unusual 
force  and  frequency. 

The  DepHtted  Drasfon-Jly.—TMs  beautiful  insect, 
the  general  manners  or  habits  of  which  resemble  those  of 
its  cogenera,  is  of  so  difTerent  a  colour  in  the  dlfTerent 
sexes,  tliat  the  shape  is  the  chief  criterion  of  the  species. 
The  body  of  the  male  is  of  a  bright  blue,  with  brown 
marginal  variegations,  while  that  of  the  female,  on  the 
f'oiitraiy,  is  ot  a  bright  yellow,  with  similar  marginal 
markings.  Like  the  TbelluU  grandis,  this  species  is 
principally  seen  towards  the  decline  of  summer,  and  flies 
with  great  rapidity  about  the  neighbourhood  of  brooks  and 
stagnant  waters.  It  diflers  much  from  other  species  of 
this  genus,  from  the  body  being  much  flattened. 

The  Black -winged  Drugon-Jly. — This  is  one  of  the 
most  common  species  in  this  country,  and  is  generally 
seen  flying,  during  the  morning  hours,  about  the  banks 
of  rivers  or  stagnant  waters.  The  general  colour  of  the 
body  is  deep  blue-green,  while  the  wings  are  marked  in 
the  middle  by  a  very  large  patch  or  area  of  bluish  black. 
The  insect  varies,  however,  in  point  of  colour,  more  than 
any  other  species,  and  is  sometimes  seen  with  the  wings 
perfectly  plain  or  unmarked,  and  sometimes,  on  the  con- 
trary, entirely  blue-black  :  the  tinge  of  the  body  also  va- 
riee  In  a  similar  manner,  being  eitlier  bright  golden- 
green,  deep  livid  blue,  or  sometimes  brown. 


to  give  its  history  here.  If  we  conader  tbe 
life  of  this  animal,  in  its  different  stages  of 
existence,  we  shall  find  it  equally  wonderful 
in  all ;  but  as  it  changes  to  a  dragon-fly,  what 
we  have  said  of  that  animal  above,  need  not 
be  repeated  here.  The  lion-ant,  when  it  be. 
comes  an  inhabitant  of  air,  in  every  respect 
resembles  that  which  has  been  already  des- 
cribed ;  its  glossy  wings,  its  voracious  appe. 
tites,  its  peculiar  manner  of  generation,  are 
entirely  the  same.  It  is  in  its  reptile  state 
that  it  differs  from  all  other  insects ;  and  in 
that  state  it  will  be  amusing  to  pursue  its  bis. 
tory. 

The  lion-ant,  in  its  reptile  state,  is  of  tbe 
size  of  a  common  wood-louse ,  but  somewhat 
broader.  It  has  a  pretty  long  head  and  a  roand- 
ish  body,  which  becomes  a  little  narrower  to- 
wards the  tail.  The  colour  is  a  dirty  gray. 
speckled  with  black,  and  the  body  is  compoaed 
of  several  flat  rings,  which  slip  one  upon  ano. 
ther.  It  has  six  feet,  four  of  which  are  fixed 
to  the  breast,  and  two  to  the  neck.  The  bead 
is  small  and  flat,  and  before  there  are  two  little 
smooth  horns  or  feelers,  which  are  bard,  about 
a  quarter  of  an  inch  long,  and  crooked  at  the 
ends.  At  the  basis  of  tbe  feelers  there  an 
two  small  black  lively  eyes,  by  which  it  can 
see  the  smallest  object,  as  it  is  easily  disco?. 
ered  by  its  starting  from  every  thing  that  ap. 
proaches. 

To  a  form  so  unpromising,  and  so  ill  provid- 
ed for  the  purposes  of  rapacity,  this  animal 
unites  the  most  ravenous  appetites  in  nature; 
but  io  mark  its  imbecility  still  stronger,  as 
other  animals  have  wings  or  feet  to  enable  tbea 
to  advance  towards  their  prey,  the  lion-ant  is 
unprovided  with  such  assistance  from  either. 
It  has  legs,  indeed  ;  but  these  only  enable  it 
to  run  backward,  so  that  it  could  as  soon  die 
as  make  the  smallest  progressive  motion.  Tbns 
famished  and  rapacious  as  it  ever  seems,  it« 
prey  must  come  to  it,  or  rather  into  the  snare 
provided  for  it,  or  the  insidious  assassin  must 
starve. 

But  Nature,  that  has  denied  it  strength  or 
swiftness,  has  given  it  an  equivalent  in  cun- 
ning, so  that  no  animal  fares  more  sumptuonS' 
ly,  without  ever  stirring  from  its  retreat  For 
this  purpose,  it  chooses  a  dry  sandy  place  at 
the  foot  of  a  wall,  or  under  some  shelter,  in 
order  to  preserve  its  machinations  from  tbe 
rain.  Th^  driest  and  most  sandy  spot  is  tbe 
most  proper  for  it ;  because  a  heavy  clogged 
earth  would  defeat  its  labour.  When  it  gees 
about  to  dig  the  hole  where  it  takes  its  prej, 
it  bee^ins  to  bend  the  hinder  part  of  its  body, 
which  is  pointed,  and  thus  works  backward: 
making,  after  several  attempts,  a  circular  fur- 
row, which  serves  to  mark  out  the  size  of  the 
hole  it  intends  making,  as  the  ancients  mark- 
ed out  the   limits  of  a  city  with  a  plough. 
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Within  thia  first  furrow  Jl  digs  a  wcond,  tha» 
I  lliird,  and  aflerwards  other*,  which  are  al- 
waya  leas  than  the  preceding.  Then  il  begins 
to  deepen  ita  bole,  sinking  lower  and  lower 
into  the  sand,  which  il  throws  with  its  horns 
and  feelers  townrds  the  edges,  as  we  see  men 
throw  up  sand  in  a  gravel-pit  Thus,  by  re- 
peating its  labours  all  round,  the  sand  is  thrown 
up  in  a  circle  about  the  edge  of  the  pit,  until 
the  whole  is  quite  completed.  This  hole  is 
always  formed  in  a  perfect  circle  ;  and  the  pit 
itself  resembles  the  inside  of  an  inverted  fun- 
nel.'    When  this  insect  first  leaves  the  egg 


■  TAt  Anl-Lioa. — The  obumtioai of  tbs cscilinent*] 
nalunlliti  htvB  mad*  knawn  to  ui  ■  pSthll  EniHruetari 
hy  an  Inmt,  the  deUlls  of  <th(i«  speratiDnt  tra  eic«ed- 
Ingly  curioiM — we  refer  Id  Iha  grub  of  tha  int.lion 
(MynHtlim/imnloariiu),  wblivh,  thoagh  marked  bj  Dr 
Turton  and  Mr  Stewart  at  British,  hat  not  (at  least  of 
late  rears)  been  found  tn  tfaEi  couDtry.  A>  It  I*  nnt, 
bowaTer.  uncommon  in  Pranra  and  Swilierland,  it  la 
probable  it  may  yet  be  diecoTend  In  ume  ipot  hitherto 
unenplored. 

The  ant-lloa  grub  being  of  a  gray  colour,  and  liaving 
it)  body  compoied  of  rings,  li  not  unlike  a  wool-louse 
(Onfdw),  though  it  il  larger,  more  Irlingulai,  hu  only 
■ix  legs,  and  moat  fonnidable  jain,  In  form  of  a  raaplng- 
bwk,  or  a  pair  of  calliper  compastei.  These  jawi,  bow- 
e>er,  are  not  for  masUcatlng,  but  are  peifontid  and  tu- 
bular, for  tha  purpose  of  lucking  the  juicee  of  anti  upon 
which  it  feedi.  Valllsnieri  oaa,  IberBfore,  mlttaken,  at 
ll^unmr  well  remarks,  when  he  auppoeed  that  ho  had 
diacoTered  It)  mouth.  Its  habili  require  that  it  itaould 
walk  backward),  and  Ihii  <■  the  only  aporlef  of  locomotion 
which  il  can  perform.     Eren  tUa  aoit  of  motiou  it  eie- 


Oru*  0/  IXt  iirt-tion  magnlM.  mlS  *»  pn-jicl  Trap. 

KUtea  »ery  dowly;  and  were  It  not  for  the  ingenuity  of 
ita  atntagem),  it  would  fare  but aparingly, ulnce Its cbiof 
food  consiil)  of  anb,  who«  actlrlly  and  awirtnass  of  foot 
would  olhemlsa  render  it  Impoalble  Ear  il  to  make 


and  is  newt;  hatched,  the  first  pit  it  makes  it 
very  small ;  but  as  it  grows  bigger,  it  makes 
a  larger  hole ;  which  is  destined,  like  a  pit- 
fall, to  entrap  its  prey.  It  is  generally  aboot 
two  inches  deepi  and  as  much  in  diameter. 


gle  captun 
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The  ant-lion  i* 
can  not  follow 


It  It  is  extremely  i^gaciau 
<t)  prey,  but  It  can  entrqi  It. 

The  snare  which  the  grubof  the  ant-lion  emplayi.  crai- 
)I)ts  of  a  fiuui  el-shaped  exAntion  formed  in  loose  sand, 

chance  to  stumble  orer  the  margin,  and  cannot,  from  the 
loosaneM  of  the  walls,  gain  a  sufiJcfeat  foolinf;  to  eSect 
their  escape.  When  the  pithll  Is  iatended  to  be  anuU, 
it  oidy  thnuta  Its  body  backwards  Into  the  sand  aa  &r  a) 
It  can,  throwing  out  at  Intervals  the  particles  which  fall 
in  upon  It,  till  It  1)  r«Dd>tred  of  ths  reiiulslle  depth. 

By  ehuttlng  up  one  of  these  gmb>  In  a  box  with  loose 
sand.  It  ha)  been  rspeatedly  obeerred  conatiucting  lla 
trap  of  larioua  dimendona,  frem  one  to  three  fnchea  in 
diameter,  according  to  drcnmstancea.  Wheu  It  latendi 
to  make  one  of  rsiisiderable  diameter,  it  proceeds  *s  mo- 
thodicaHy  as  the  most  skilful  architect  or  engineer 
amimgit  ounelTes.  It  lint  examinee  tlio  nature  of  the 
soil,  whether  it  be  sufHclently  dry  and  fine  for  its  pur- 
pose, end  If  BO,  It  begins  by  tracing  out  a  circle,  where 
the  mouth  of  ft)  hinnel-lFap  Is  Intended  to  be.  Hating 
thus  marked  the  limits  of  Its  pit,  It  proceeds  to  scoop  out 
the  interior.  GeUIng  within  the  circle,  and  using  one 
of  its  leg)  u  a  aho?el,  it  places  therewith  a  load  of  sand 
on  the  Hat  part  of  its  b)Bd,  and  II  throws  the  whole  with 
a  jerk  some  Inches  beyond  the  circle.  It  Is  worthy  of  re- 
merii  that  It  only  usei  one  leg  In  Uili  operetfou — the 
one,  namely,  which  Is  nearest  Jbe  centre  of  the  circle. 
Wereittoemploy  Iha  others  in  digginfi  awaythe  aaiu],it 
would  encroach  upon  the  regularltyof  Ita  plan,  Woriting 
with  great  Industry  and  adroitness  In  the  manner  we 
have  Juit  daicribed.  It  quickly  makes  the  round  of  Ite 
circle,  and  as  it  work)  backwards  It  soon  arrlTei  at  the 
point  where  It  had  commenced,  tnatead,  howeier,  ol 
proceeding  from  this  point  in  the  same  dirodioD  ee  be- 
fore, it  wheels  aboU  and  works  a  round  In  the  contrary 
dlrectloo,  and  In  thi)  way  It  aiolds  throwing  all  the  fa- 
tigue of  the  labour  on  one  leg,  altemating  then)  ereiy 
round  <tf  the  elide. 

Were  there  nothing  (o  scoop  out  but  sand  or  loose 
earth,  the  litUe  enginesr  would  hare  only  to  repeat  the 
(qwntloni  we  have  described,  till  it  had  ejnipleted  the 
whole.  But  It  frequently  happen*  In  the  courae  of  lla 
laboura,  sometimes  eren  when  they  are  near  a  close,  that 
It  will  meet  with  a  stone  of  some  sin  which  would,  if 
suBkred  to  remain,  injure  materially  Iha  perfection  of  Ita 
trap.  But  such  obstacles  as  thIa  do  not  present  ths  lii- 
eacl  from  proceeding:  on  the  coutrary,  It  redoulJes  Its 
assiduity  to  remove  the  obstruction,  a*  M.  Bonnet  re. 
pealedly  witnessed.  If  the  stone  be  smalt,  It  can  man. 
age  to  jerk  it  out  In  the  lanie  manner  aa  the  eaod ;  but 
when  11  1)  two  or  three  limes  larger  and  beaTler  than  Its 
own  body,  it  must  bate  recourse  to  other  meani  of  re- 
moral.  The  larger  stones  it  uwally  leaTes  till  the  last, 
and  when  It  has  remoted  all  the  sand  which  it  intends. 
It  then  proceeds  to  try  wliat  it  can  do  with  the  less  ma. 
nsgeabis  obstacles.     "       ■  ■ 


and  thrusting 


II*  tail  under  II,  Is  at  great  pain)  to  get  It  properly  ba- 
lanced on  it)  back,  by  an  alternate  matim  of  the  Hnp 
eompaing  its  body.  When  It  has  succeeded  In  adjusting 
tha  stone,  it  crawls  up  tha  side  <rf  the  pit  with  great  care 
and  depoeil*  Ite  burden  on  the  outside  of  the  ctrale. 
Should  the  atone  happen  to  be  round,  lbs  balanca  can  be 
kept  only  with  the  greateat  difficulty,  aa  It  hae  to  tranJ 
with  lis  load  upon  a  slope  of  losee  sand  irtilch  is  nui)  te 
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The  work  being  thus,  witli  great  labour, 
finished,  the  insidious  insect  places  itself  in 
ambush,  hiding  itself  in  the  bottom  under  the 
sand,  in  such  a  manner  that  its  two  horns 
encircle  the  bottom  of  the  pit.  All  the  sides 
of  this  pit-fall  are  made  of  the  most  loose  and 
crumbling  materials ;  so  that  scarce  any  insect 
can  climb  up  that  has  once  got  down  to  the 
bottom.  Conscious  of  this,  the  lion.ant  re- 
mains in  patient  expectation,  ready  to  profit 
by  that  accident  which  throws  some  heedless 
little  animal  into  its  den.  If  then,  by  misfor. 
tune,  an  ant,  a  wood-louse,  or  a  small  cater- 
pillar, walks  too  near  the  edge  of  the  precipice, 
the  sand  gives  way  beneath  them,  and  they 
fall  to  the  bottom  of  the  pit,  where  they  meet 
inevitable  destruction.  The  fall  of  a  single 
grain  of  sand  gives  the  murderer  notice  at  the 
bottom  of  its  cave ;  and  it  never  fails  to  sally 
forth  to  seize  upon  its  prey.  It  happens  some- 
give  way  at  every  step :  and  often  when  the  Insert  has 
carried  it  to  the  very  brink  it  rolls  oft' its  back  and  tum- 
bles down  to  the  bottom  of  the  pit.  This  accident,  so  far 
from  discouraging  the  ant-lion,  only  stimulates  it  to  more 
persevering  etforts.  Bonnet  observed  It  renew  these  at- 
tempts to  dl<:Iodge  a  stone,  five  or  six  times.  It  is  only 
when  it  finds  it  utterly  impossible  to  succeed,  tliat  it 
abandons  the  design  and  commences  another  pit  in  a  fresh 
situation.  When  it  succeeds  in  getting  a  stone  beyond 
the  line  of  Its  circle,  it  is  not  contented  with  letting  it 
rest  there :  hut  to  prevent  it  from  again  rolling  In,  it  goes 
on  to  push  it  to  a  considerable  distance. 

The  pitfall,  when  finished,  is  usually  about  three  Inches 
in  diameter  at  the  top,  about  two  inches  deep,  and  gra- 
dually contracting  into  a  point  in  the  manner  of  a  cone 
or  funnel.  In  the  Itottom  of  this  pit  tiie  ant-lion  stations 
ItMir  to  watch  for  iti  pruy.  Should  an  ant  or  any  other 
insect  wander  within  the  verge  of  the  funnel,  it  can 
scarcely  fail  to  dislodge  and  roll  down  some  particles  of 
sand,  which  will  give  notice  to  the  ant-lion  below  to  be 
on  the  alert.  In  order  to  secure  the  prey,  Reaumur, 
Bonnet,  and  others  have  observed  the  ingenious  insert 
throw  up  showers  of  sand  hy  jerking  It  from  his  head  in 
quick  succession,  till  the  luckless  ant  Is  precipitated  within 
reach  of  the  jaws  of  its  concealed  enemy.  It  feeds  only 
on  the  blood  or  juice  of  insects:  and  as  soon  as  it  has  ex- 
tracted these,  it  tosses  the  dry  carcase  out  of  its  den. 
Its  next  rare  is  to  mount  the  aides  of  the  pitfall  ajid  re- 
pair any  damage  It  may  have  suffered :  and  when  this  is 
accomplished,  it  again  buries  itself  among  the  sand  at  the 
bottom,  leaving  nothing  but  its  jaws  above  the  gnrface, 
ready  to  seize  the  next  victim. 

When  it  is  about  to  change  into  a  pupa,  it  proceeds  In 
nearly  the  same  manner  as  the  caterpillar  of  the  water- 
betony  moth  (Cucullia  tcrophtdarue).  It  first  builds  a 
ca$e  of  sand,  the  particles  of  which  are  secured  by  threads 
of  silk,  and  then  tapestries  the  whole  with  a  silken  web. 
Within  this  it  undergoes  its  transformation  into  a  pupa, 
and  In  due  time,  it  emerges  in  form  of  a  four- winged  fly, 
i^losely  resembling  the  dragon-flies  {fAbeUuia),  vulgarly 
and  erroneously  rolled  hor»e'Hinger», 

The  instance  of  the  ant*lion  naturally  leads  us  to  con- 
sider the  design  of  the  Author  of  Nature  in  so  nicely  ad- 
justing, in  all  animals,  the  means  of  destruction  and  of 
escape.  As  the  larger  quadrupeds  of  prey  are  provided 
with  a  most  ingenious  machinery  for  preying  on  the 
weaker,  so  are  these  furnished  with  the  most  admirable 
powers  of  evading  their  destroyers.  In  the  economy  of 
insects,  we  constantly  observe,  that  the  means  of  defence, 
iK)t  only  of  the  individual  creatures,  but  of  their  larvB  and 


times,  however,  that  the  ant  or  the  wood-loose 
is  too  nimble,  and  runs  up  the  sides  of  the  pit- 
fall  before  the  other  can  make  ready  to  seize 
it  The  lion-ant  has  then  another  contrivance, 
still  more  wonderful  than  the  former ;  for,  bv 
means  of  its  broad*  head  and  feelers,  it  has  i 
method  of  throwing  up  a  shower  of  sand, 
which  falls  upon  the  struggling  captive  with 
tremendous  weight,  and  once  more  crusbesit 
down  to  the  bottom.  When  the  insect  is  once 
fallen  thus  low,  no  efforts  can  retrieve  or 
release  it ;  the  lion-ant  seizes  it  with  its  feel- 
ers, which  are  hollow,  and  darting  them, both 
into  its  body,  sucks  out  all  the  little  auimai't 
juices  with  the  utmost  rapacity. 

When  the  prey  is  thus  reduced  to  a  husk, 
and  nothing  but  the  external  form  remains, 
the  next  care  of  the  murderer  is  to  remove  the 
body  from  its  cell ;  since  the  appearance  of 
dead  carcases  might  forewarn  olher  insects  of 

pupie,  against  the  attacks  of  other  inserts,  and  of  birds, 
U  proportioned,  in  tlie  ingenuity  of  their  arrsngemen^ 
to  the  weakness  of  the  insect  employing  them.  Tbffit 
species  which  multiply  the  quickest  have  the  gre&iest 
number  of  enemies.  Bindley,  an  English  naturalist,  his 
ralrulated  that  two  sparrows  carry,  in  the  roam  of  t 
week,  a1)0ve  three  thous^and  raterpillars  to  the  yoang  in 
their  nests.  But  though  this  Is,  probably,  much  bejdtid 
the  truth,  it  is  certain  that  there  is  a  great  and  constant 
destruction  of  individuals  going  forward ;  and  yet  tliespe- 
cles  is  never  destroyed.  In  this  way  a  balance  is  kept 
up,  by  which  one  portion  of  animated  nature  cannot  isnrp 
the  means  of  life  and  enjoyment  which  the  worid  (rfTcn 
to  another  portion.  In  all  matters  relating  to  reprodor- 
tion,  Nature  is  prodigal  In  her  arrangements.  InsHs 
have  more  stages  to  pass  through  before  they  attain  tb(ii 
perfect  growth  than  other  creatures.  The  cootiniBtiw 
of  the  species  is,  therefore,  in  many  rases,  provided  for 
by  a  much  larger  number  of  eggs  being  deposited  Una 
ever  become  fertile.  How  many  lan>B  are  produced, in 
comparison  with  the  number  which  pass  into  the  pupi 
slate :  and  how  many  pupie  perish  before  they  hecwnc 
perfect  insects  I  Every  garden  is  covered  with  t%MJ' 
pillars;  and  yet  how  few  moths  and  butterflies,  eoopan- 
tirely,  ai'e  seen,  even  in  the  most  sunny  season  1  In- 
sects which  lay  few  eggs  are,  commonly,  most  remark* 
able  in  their  contrivances  for  their  preservation.  Tlie 
dangers  to  which  insect  life  is  expoaed  are  manifold;  and 
therefore  are  the  contrivances  for  its  preservation  of  tix 
most  perfect  kind,  and  invariably  adapted  to  the  pemliir 
habits  of  each  tribe.  The  same  wisdom  determines  tht 
food  of  every  species  of  insect;  and  thus  some  are  foond 
to  delight  In  the  rose-tree,  and  some  in  the  oak.  Had 
It  been  otherwise,  the  balance  of  vegetable  life  would  DflC 
have  been  preserved.  It  is  for  this  reason  that  the  ron- 
tnvances  which  an  Insect  employs  for  obtaining  its  food 
are  curious.  In  proportion  to  the  natural  difficulties  of  its 
structure.  The  ant-lion  is  carnivorous,  but  he  lias  not 
the  quickness  of  the  spider,  nor  can  he  spread  a  net  owr 
a  large  surface,  and  Issue  from  his  citadel  to  seixe  a  vic- 
tim which  he  has  caught  in  his  outworks.  He  is  Utert- 
fore  taught  to  dig  a  trap,  where  he  sits,  like  the  unvieldr 
giants  of  fable,  waiting  for  some  feeble  one  to  cross  his 
jjath.  How  laborious  and  patient  are  his  operation*- 
iiow  uncertain  the  chances  of  success!  Yet  he  never 
shrinks  from  tliem,  because  his  instinct  tells  him  tb^ 
by  these  contrivances  alone  can  he  preserve  his  own  ex- 
istence, and  continue  tliat  of  his  species. — Inud  Ar^- 
tedure* 
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the  danger  of  the  place.  The  insect,  therefore, 
takes  up  the  wasted  trunk  with  its  feelers,  and 
throws  it,  with  wonderful  strength,  at  least  six 
inches  froin  the  edge  of  its  hole ;  and  then 
patiently  sets  about  mending  the  breaches 
which  its  fortifications  had  received  in  the  last 
engagement  Nothing  can  abate  its  indus. 
try,  its  vigilance,  its  patience,  or  its  rapacity. 
It  will  work  for  a  week  together  to  make  its 
pit-fail ;  it  will  continue  upon  the  watch  for 
more  than  a  month,  patiently  expecting  (he  ap- 
proach of  iti  prey  ;  and  if  it  comes  in  greater 
quantities  than  is  needful,  yet  still  the  little 
voracious  creature  will  quit  the  insect  it  has 
newly  killed,  and  leave  it  half  eaten,  to  kill 
and  attack  any  other  that  happens  to  fall  with- 
in  the  sphere  of  its  malignity  :  though  so  vor- 
acious,  it  is  suprisingly  patient  of  hunger ; 
some  of  them  having  been  kept  in  a  box  with 
sand  for  six  months  and  upwards,  without  feed- 
ing at  all. 

When  the  lion-ant  attains  a  certain  age,  in 
which  it  is  to  change  into  another  form,  it 
then  leaves  off  its  usual  rapacious  habits,  but 
keeps  on  its  industry.  It  no  longer  continues 
to  make  pits,  but  furrows  up  the  sand  all 
around  in  an  irregular  manner ;  testifying  those 
workings  and  violent  agitations  which  most 
insects  exhibit  previous  to  their  transformation. 
These  animals  are  produced  in  autumn,  and 
generally  live  a  vear,  and  perhaps  two,  before 
they  assume  a  winged  form.  Certain  it  is, 
tliat  they  are  found  at  the  end  of  winter  of  all 
sizes ;  and  it  would  seem  that  many  of  the 
smaller  kinds  had  not  yet  attained  sufficient 
maturity  for  transformation.  Be  this  as  it 
may,  wnen  the  time  of  change  approaches,  if 
the  insect  finds  its  little  cell  convenient,  it 
seeks  no  other ;  if  it  is  obliged  to  remove,  after 
furrowing  up  the  sand,  it  hides  itself  under  it, 
horns  and  all. — It  there  spins  a  thread,  in  the 
manner  of  the  spider ;  which  being  made  of  a 
glutinous  substance,  and  being  humid  from 
the  moisture  of  its  body,  sticks  to  the  little 
particles  of  sand  among  which  it  is  spun ;  and 
in  proportion  as  it  is  thus  excluded,  the  insect 
rolls  up  its  web,  sand  and  all,  into  a  ball,  of 
which  itself  is  the  centre.  Tius  ball  is  about 
half  an  inch  in  diameter ;  and  within  it  the 
insect  resides,  in  an  apartment  sufficiently 
spacious  for  all  its  motions.  The  outside  is 
composed  of  sand  and  silk  ;  the  inside  is  lined 
with  silk  only,  of  a  fine  pearl-coiour,  extremely 
delicate,  and  perfectly  beautiful.  But  though 
the  work  is  so  curious  within,  it  exhibits  no- 
thing to  external  appearance  but  a  lump  of 
sand  ;  and  thus  escapes  the  search  of  birds  that 
might  otherwise  disturb  the  inhabitant  within. 
The  insect  continues  thus  shut  up  for  six  weeks 
or  two  months  ;  and  gradually  parts  with  its 
eyes,  its  feelers,  its  feet,  and  itsslcin  ;  all  which 
are  thrust  into   a  corner  of  the  Inner  apart- 


ment, like  a  rag.  The  insect  then  appears  al- 
most in  its  winged  state,  except  that  there  is  a 
thin  skin  which  wraps  up  the  wings,  and  that 
appears  to  be  nothing  else  but  a  liquor  dried 
on  their  outside.  Still,  however,  the  little 
animal  is  too  delicate  and  tender  to  venture 
from  its  retreat;  but  continues  enclosed  for 
sometime  longer:  at  length, when  the  members 
of  this  new  insect  have  acquired  the  necessary 
consistence  and  vigour,  it  tears  open  its  lodg. 
ing,  and  breaks  through  its  wall.  For  this  pur- 
pose it  has  two  teeth,  like  those  of  grasshoppers, 
with  which  it  eats  through,  and  enlarges  the 
opening,  till  il  gets  out  Its  body,  which  is 
turned  like  a  screw,  takes  up  no  more  than  the 
space  of  a  quarter  of  an  inoh  ;  but  when  it  is 
unfolded,  it  becomes  half  an  inch  in  length ; 
while  its  wings,  that  seemed  to  occupy  the 
smallest  space,  in  two  minutes'  time  unfold, 
and  become  longer  than  the  body.  In  short, 
it  becomes  a  large  and  beautiful  fly,  of  the 
iibellula  kind,  with  a  long  slender  body,  of  a 
brown  colour  ;  a  small  head,  with  large  bright 
eyes,  long  slender  legs,  and  four  large  trans- 
parent reticulated  wings.  The  rest  of  its 
habits  resemble  that  insect  whose  form  it  bears; 
except,  that  instead  of  dropping  its  eggs  in 
the  water,  it  deposits  them  in  sand,  where 
they  are  soon  hatched  into  that  rapacious 
insect  so  justly  admired  for  its  method  of 
catching  its  prey. 


CHAP.  VI. 

OF  THE  ORASSHOrPER,  THE  LOCUST,  THE 

CICADA,  THE  CRICKET,  AKD  THE 

MOLE-CEICKET. 

Bblonging  to  the  second  order  of  insects, 
we  find  a  tribe  of  little  animals,  which,  though 
dilTerine  in  size  and  colour,  strongly  resemble 
each  other  in  figure,  appetites,  nature,  and 
transformation.  But  though  they  all  appear 
of  one  family,  yet  man  has  been  taught  to  hold 
them  in  different  estimation ;  for  while  some  of 
this  tribe  amuse  him  with  their  chirpings,  and 
banish  solitude  from  the  fields,  others  come  in 
swarms,  eat  up  every  thing  that  is  green,  and 
in  a  single  night  convert  the  most  delightful 
landscape  into  a  dreary  waste.  However,  if 
these  animals  be  separately  considered,  the 
devouring  locust  is  not  in  the  least  more  mis- 
chievous than  the  musical  grasshopper ;  the 
only  difierence  is,  that  one  species  comes  for 
food  in  a  swarm,  the  other  feeds  singly. 

That  animal  which  is  called  the  grasshop- 
per with  us,  differs  greatly  from  the  cicada  of 
antiquity ;  for  as  our  insect  is  active  enough 
in  hoppin?  through  the  long  grass,  from 
^  whence  it  has  taken  its  name,  the  cicada  had 
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not  this  power,  but  either  walked  or  flew.* 
The  little  hissing  note  also  of  oar  grasshopper 
is  yery  different  from  the  song  of  the  cicada, 
which  was  louder  and  far  more  musical.     The 


>  Tba  Cicada  if  calebimted  for  its  BOiig*  by  the  ancient 
Greek  poets,  under  the  nftme  of  Ticri^.  The  Romans 
called  it  Cicada,  which  we  sometimes,  but  erroneously, 
translate  **  grasshopper ;"  for  the  grasshoppers  belong  to 
an  entirely  diflerent  order  of  injects.  We  shall,  there- 
fore, (says  Mr  Rennie)  take  the  liberty  of  calling  the 
Cicadas,  TVee-hoppertt  to  which  the  cuckoo-spit  insect 
(^Tettiffonia  tpumaria,  Olir.)  is  allied;  but  there  is  only 
one  of  the  true  cicada  hitherto  ascertained  to  be  British, 
namely,  the  Cicada  hamatodet  (Linn.)  which  was  taken 
in  the  New  Forest,  Hampshire,  by  Mr  Daniel  Bydder. 

M.  Reaumur  was  exceedingly  anxious  to  study  the 
economy  of  thoae  insects ;  but  they  not  being  indigenous 
in  the  neighbourhood  of  Paris,  he  commissioned  his  friends 
to  send  him  some  from  more  southern  latitudes,  and  he 
procured  in  this  way  specimens  not  only  from  the  South 
of  France  and  from  Italy,  but  also  from  Egypt.  Prom 
these  specimens  he  has  given  the  best  account  of  them 
yet  published ;  for  though,  as  he  tells  us,  he  had  never  had 
the  pleasure  of  seeing  one  of  them  alive,  the  more  inter- 
esting parts  of  their  structure  can  be  studied  as  well  in 
dead  as  in  living  specimens.  We  ourselves  possess  se. 
veral  specimens  from  New  Holland,  upon  which  we  have 
verified  some  of  the  more  interesting  observations  of 
Reaumur. 

Virgil  tells  us,  that  In  his  time  "  the  cicadas  burst  the 
very  shrubs  with  tlieir  querulous  music ;"  but  we  may 
well  suppose  that  he  was  altogether  unacquainted  with  the 
singular  instrument  by  means  tS  which  they  can  actually 
(not  poetically)  cut  grooves  in  the  branches  they  select 
ioT  depositing  their  eggs.  It  is  the  male,  as  in  the  case 
of  birds,  which  fills  the  woods  with  his  song ;  while  the 
female,  though  mute,  is  no  less  Interesting  to  the  natu- 
ralist on  account  of  her  curious  ovipositor.  This  instru- 
ment, like  all  those  with  which  insects  are  furaished  by 
nature  for  cutting,  notching,  or  piercing,  is  composed  of 
a  horny  substance,  and  is  also  considerably  larger  than 
the  size  of  the  tree-hopper  would  proportionally  indicate. 
It  can  on  this  account  be  partially  examined  without  a 
microscope,  being,  in  some  of  the  larger  species,  no  less 
than  five  lines  *  in  length. 

The  ovipositor  or  auger  (tariere)  as  Reaumur  calls  it, 
is  lodged  in  a  sheath  which  lies  in  a  groove  of  the  termi- 
nating ring  of  the  belly.  It  requires  only  a  very  slight 
pressure  to  cause  the  instrument  to  protrude  from  its 
sheath,  when  it  apjiears  to  the  naked  eye  to  be  of  an  equal 
Uiickness  throughout  except  at  the  point,  where  it  is 
somewhat  enlarged  and  angular,  and  on  both  sides  finely 
indented  with  teeth.  A  more  minute  examination  of 
the  sheath  demonstrates  that  it  Is  composed  of  two  homy 
pieces  slightly  curved,  and  ending  in  the  form  of  an  elon- 
gated spoon,  the  concave  part  of  which  is  adapted  to  re- 
ceive the  convex  end  of  the  ovipositor. 

When  the  protruded  instrument  is  further  examined 
with  a  microscope,  the  denticulations,  nine  in  number  on 
each  side,  appear  strong,  and  arranged  with  great  sym- 
metry, incressing  in  flneness  towards  the  point,  where 
there  are  three  or  four  very  small  ones,  beside  the  nine 
that  are  more  obvious.  The  magnifier  also  shows  that 
the  instrument  itself,  which  appeared  simple  to  the  na- 
ked eye,  is  in  fact  composed  of  three  difierent  pieces,  ttvo 
exterior  armed  with  the  teeth  before-mentioned,  deno- 
minated by  Reaumur  files,  (times),  and  another  pointed 
like  a  lancet,-  and  not  denticulated.  The  denticulated 
pieces  moreover  are  capable  of  being  moved  forwards  and 
backwards,  while  the  centre  one  remains  stationary,  and 
as  this  motion  is  effected  by  pressing  a  pin  or  the  blade 
of  a  knife  over  the  muscles  ou  either  side  at  the  origin 
*  A  line  l«  abont  the  twelfth  pert  of  an  Inch 


manner  in  which  ibis  note  is  produced  by  the 
two  animals  is  very  different ;  for  the  cicads 
makes  it  by  a  kind  of  buckler,  which  the  malt 
has  beneath  its  belly ;  the  grasshopper  by  a 

of  the  ovipositor,  it  may  be  presumed  that  those  nuacia 
are  destined  for  producing  similar  movements  when  the 
insect  requires  thenu  By  means  of  a  finely  pointed  pii 
carefully  introduced  between  the  pieces,  end  pushed  mj 
gently  downwards,  they  may  be,  with  no  great  difficulty, 
separated  in  their  whole  extent. 

The  contrivance  by  which  those  three  pieces  ere  held 
united,  while  at  the  same  time  the  two  files  csn  he  etsilf 
put  in  motion,  are  similar  to  some  of  our  own  mechuii- 
cal  inventions,  with  this  difTerence,  that  no  human  woci- 
man  could  constinict  an  instrument  of  this  description  so 
small,  fine,  exquisitely  polished,  and  fitting  so  exactlj. 
We  should  have  been  apt  to  form  the  grooves  in  the  cen- 
tral piece,  whereas  they  are  scooped  out  in  the  handles  of 
the  files,  and  play  upon  two  projecting  ridges  in  the  cen- 
tral piece,  by  which  means  this  is  rendered  stronger.  M. 
Reaumur  discovered  that  the  l>est  manner  of  showipgtae 
play  of  this  extimordinaiy  instrument  is  to  cut  it  off  viti 
a  pair  of  scissors  near  its  origin,  and  then,  taking  it  b^ 
tween  the  thumb  and  the  finger  at  tb*  point  of  Rdioo, 
work  it  gently  to  put  the  files  in  motion. 

Beside  the  muscles  necessary  for  the  movement  of  the 
fi!es,  the  handle  of  each  is  terminated  by  a  curve  of  the 
nme  hard  homy  substance  as  itself,  which  not  only  fnr- 
nishes  the  muscles  with  a  sort  of  lever,  but  serres  U 
press,  as  with  a  spring,  the  two  files  dose  to  the  centnl 
piece,  as  is  shown  in  the  lower  figure. 

M.  Pontedera,  who  studied  the  economy  of  the  tm- 
hoppers  with  some  care,  was  anxious  to  see  the  insect  it' 
se^  make  use  of  the  ovipositor  in  forming  grooves  in 
wood,  but  found  that  it  was  so  shy  and  easily  alarmed, 
that  it  took  to  flight  whenever  he  approached ;  a  dream* 
stance  of  which  Reaumur  takes  advantage  to  soothe  hb 
regret  that  the  insects  were  not  indigenous  in  his  neifb- 
bourhood.  But  of  their  workmanship  when  completed, 
he  had  several  specimens  sent  to  him  from  ProTeiire  ao' 
Languedoc  by  the  Marquis  de  Caumont* 

The  gall-flies,  when  about  to  deposit  their  eggf,  se- 
lect growing  plants  and  trees ;  but  the  tree-hoppers, » 
the  contrary,  make  choice  of  dead,  dried  branches,  for 
the  mother  seems  to  be  aware  that  moisture  would  it^vn 
her  progeny-  The  branch,  commoolj  a  small  one,  in 
which  eggs  have  been  deposited,  may  be  recognised  br 
l>eing  covered  with  little  oblong  elevations  caused  by 
small  splinters  of  the  wood,  detached  at  one  end,  but  left 
fixed  at  the  other  by  the  insect.  These  elevations  sn 
for  the  most  part  in  a  line,  rarely  in  a  double  line,  neirif 
at  equal  distances  from  each  other,  and  fcHtn  a  lid  to  a 
cavity  In  the  wood  about  four  lines  in  length,  containiuH 
from  four  to  ten  eggs.  It  is  to  be  remarked,  that  the  in- 
sect always  selects  a  branch  of  such  dimensions,  that  it 
can  get  at  the  pith,  not  because  the  pith  is  more  easQv 
bored,  for  it  does  not  penetrate  into  it  at  all,  but  to  fersi 
a  warm  and  safe  bed  for  the  eggs.  M.  Pontedera  safi« 
that  when  the  eggs  have  been  deposited,  the  insect  dosei 
the  mouth  of  the  hole  with  a  gum  capsible  of  protectiDC 
them  from  the  weather;  but  M.  Reaumur  thinks  thi< 
only  a  fancy,  as  out  of  a  great  number  which  he  esam- 
ined,  he  could  discover  nothing  of  the  kind.  NeitbriH 
such  a  protection  wanted ;  for  the  woody  splinters  above 
mentioned  furnish  a  very  good  covering. 

The  grubs  batched  from  these  eggs  (of  which,  M.  Poh 
tedera  says,  one  female  will  deposit  from  five  to  seven 
hundred)  issue  from  the  same  holes  through  which  the 
eggs  have  been  introduced,  and  betake  themselvss  to  ^^ 
ground  to  feed  on  the  roots  of  plants.  They  are  »< 
transformed  into  chrvsalides,  but  into  active  nymphs,  rt- 
markable  for  their  fore  limbs,  which  are  thick,  strnos. 
and  furnished  with  prongs  for  digging :  and  when  «e  u* 
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transparent  membrane  that  covers  a  hole  at 
the  base  of  its  wings.  There  is  still  a  greater 
variety  in  all  these  with  regard  to  shape  and 
colour.  Some  are  green ,  some  black ,  some  livid , 
and  some  variegated ;  but  many  of  them  do  not 
show  all  their  colours  till  they  ny.  Some  have 
long  legs,  some  short,  some  with  more  joints, 
others  with  fewer.  Some  sing,  others  are  mute: 
some  are  innocent,  doing  no  damage  to  the 
husbandman ;  while  others  do  such  prodigious 
mischief,  that  they  are  looked  upon  in  some 
countries  as  one  of  the  terrible  scourges  of 
tlie  incensed  Diyinity. 

Of  this  variegated  tribe,  the  little  grass, 
hopper  that  breeds  in  such  plenty  in  every 
meadow,  and  that  continues  its  chirping  through 
the  summer,  is  best  known  to  us ;  and  by  having 
its  history,  we  shall  be  possessed  of  that  of  all 
the  rest  This  animal  is  of  the  colour  of  green 
leaves,  except  a  line  of  brown  which  streaks 
the  back,  and  two  pale  lines  under  the  belly 
and  behind  the  legs.  It  may  be  divided  into 
the  head,  the  corselet,  and  the  belly.  The 
head  is  oblong,  regarding  the  earth,  and  bear, 
ing  some  resemblance  to  that  of  a  horse.  Its 
mouth  is  covered  by  a  kind  of  round  buckler 
jutting  over  it,  and  armed  with  teeth  of  a 
brown  colour,  hooked  at  the  points.  Within 
the  mouth  is  perceivable  a  large  reddish 
tongue,  and  fixed  to  the  lower  jaw.  The 
feelers  or  horns  are  very  long,  tapering  off  to  a 
point ;  and  the  eyes  are  like  two  black  specks, 
a  little  prominent.  The  corselet  is  elevated, 
narrow,  armed  above  and  below  by  two  ser- 
rated spines.  The  back  is  armed  with  a  strong 
buckler,  to  which  the  muscles  of  the  legs  are 
firmly  bound,  and  round  these  muscles  are  seen 
the  vessels  by  which  the  animal  breathes,  as 
white  as  snow.  The  last  pair  of  legs  are  much 
longer  and  stronger  than  the  first  two  pair, 
fortified  by  thick  muscles, and  very  well  formed 
for  leaping.  It  has  four  wings  ;  the  anterior 
one  springing  from  the  second  pair  of  legs, 
the  posterior  from  the  third  pair.  The  hinder 
wings  are  much  finer  and  more  expansive  than 
the  foremost,  and  are  the  principal  instruments 
of  its  flight.  The  belly  is  considerably  large, 
composed  of  eight  rings,  and  terminated  by  a 
forky  tail,  covered  with  down,  like  the  tail  of 
a  rat.  When  examined  internally,  besides 
the  gullet,  we  discover  a  small  stomach  ;  and 
behind  that  a  very  lar^e  one,  wrinkled  and 
furrowed  within  side :  lower  down  there  is 
stil  1  a  third  ;  so  that  it  is  not  without  reason 
that  all  the  animals  of  this  order  are  said  to 
chew  the  cud,  as  they  so  much  resemble  ru- 
minant animals  in  their  internal  conformation. 

A  short  time  after  the  grasshopper  assumes 

told  by  Dr  Le  FeTre,  that  they  roake  th«ir  way  easily 
into  hard  stiff  clay,  to  the  depth  of  two  or  three  feet,  we 
perceive  how  necessary  to  them  such  a  coDformatioo 
must  ht.'—'Inseei  Architecture, 


its  wings,  it  fills  the  meadow  with  its  note ; 
which,  like  that  among  birds,  is  a  call  to 
courtship.  The  male  only  of  this  tribe  is  vocal; 
and,  upon  examining  at  the  base  of  the  wings, 
there  will  be  found  a  little  hole  in  its  body, 
covered  with  a  fine  transparent  membrane. 
This  is  thought,  by  Linnasus,  to  be  the  instru- 
ment it  employs  in  singing :  but  others  are  of 
opinion  the  sound  is  produced  by  rubbing  its 
hinder  legs  against  each  other  :  however  this 
be,  the  note  of  one  male  is  seldom  heard,  but 
it  is  returned  by  another;  and  the  two  little 
animals,  after  many  mutual  insults  of  this 
kmd,  are  seen  to  meet  and  fight  desperately. 
The  female  is  generally  the  reward  of  victory; 
for,  after  the  combat,  the  male  seizes  her  with 
his  teeth  behind  the  neck,  and  thus  keeps  her 
for  several  hours  till  the  business  of  fecundation 
is  performed.  They  are  at  that  time  so  strong, 
ly  united,  that  they  can  scarcely  be  separated 
without  tearing  asunder.  Towards  the  latter 
end  of  autumn  the  female  prepares  to  deposit 
her  burden  ;  and  her  body  is  then  seen  greatly 
distended  with  her  eggs,  which  she  carries  to 
the  number  of  an  hundred  and  fifty.  In  order 
to  make  a  proper  lodgment  in  the  earth  for 
them,  Nature  has  furnished  her  with  an  in- 
strument at  her  tail,  somewhat  resembling  a 
two-edged  sword,  which  she  can  sheathe  and 
unsheathe  at  pleasure:  with  this  she  pierces 
the  earth  as  deep  as  she  is  able ;  and  into  the 
hole  which  her  instrument  has  made,  she  de- 
posits her  eggs,  one  after  the  other. 

Having  thus  provided  for  the  continuation 
of  her  posterity,  the  animal  herself  does  not 
long  survive ;  but  as  the  winter  approaches, 
she  dries  up,  seems  to  feel  the  effects  of  age, 
and  dies  from  total  decay.  Some,  however, 
assert,  that  she  is  killed  by  the  cold :  and 
others,  that  she  is  eaten  by  worms :  but  certain 
it  is,  that  neither  the  male  nor  female  are  ever 
seen  to  survive  the  winter.  In  the  meantime 
the  eggs  which  have  been  deposited  continue 
unaltered,  either  by  the  severity  of  the  season 
or  the  retardation  of  the  spring.  They  are  of 
an  oval  figure,  white,  and  of  the  consistence  of 
horn  ;  their  size  nearly  equals  that  of  a  grain 
of  anise :  they  are  enveloped  in  the  body  with- 
in a  covering,  branched  all  over  with  veins 
and  arteries;  and  when  excluded  they  crack, 
on  being  pressed  between  the  fingers;  their 
substance  within  is  a  whitish,  viscous,  and 
transparent  fluid.  In  this  manner  they  re- 
main deposited  beneath  the  surface  of  the  earth 
during  the  whole  winter;  till  the  genial  re- 
turn  of  spring  begins  to  vivify  and  hatch  them. 
The  sun,  with  its  warmth,  beginning  to  ani- 
mate all  nature,  the  insect  eggs  feel  its  benign 
influence  ;  and  generally,  about  the  beginning 
of  May,  every  egg  produces  an  insect  about 
the  size  of  a  flea.  These,  at  first,  are  of  a 
whitish  colour  ;  at  the  end  of  two  or  three  days 
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they  turn  black  ;  and  soon  after  tbey  become 
of  a  reddish  brown. 

They  appear,  from  the  beginning,  like 
grasshoppers,  wanting  wings ;  and  hop  among 
the  grass,  as  soon  as  excluded,  with  great  agi. 
lity. 

Yet  still  they  are  by  no  means  arrived  at 
their  state  of  full  perfection,  although  they  bear 
a  strong  resemblance  to  the  animal  in  its  per- 
feet  form.  They  want,  or  seem  to  want,  the 
wings,  which  they  are  at  last  seen  to  assume  ; 
and  can  only  hop  among  the  grass,  without 
being  able  to  fly.  The  win^s,  however,  are 
not  wanting,  but  are  concealed  within  four 
little  bunches,  that  seem  to  deform  the  sides  of 
the  animal  :  there  they  lie  rolled  up  in  a  most 
curious  manner  ;  and  occupying  a  smaller 
space  than  one  could  conceive  who  saw  them 
extended.  Indeed,  all  insects,  whatever  trans- 
mutations  they  seem  to  undergo,  are  yet 
brought  forth  with  those  very  limbs,  parts,  and 
wings,  which  they  afterwards  seem  to  acquire. 
In  the  most  helpless  caterpillar  there  is  still  to 
be  seen  the  rudiments  of  that  beautiful  plum- 
age which  it  afterwards  expands  when  a  but- 
terfly :  and  though  many  new  parts  seem  un- 
folded to  the  view,  the  animal  acquires  none 
but  such  as  it  was  from  the  beginning  posses- 
sed of.  The  grasshopper,  therefore,  though 
seemingly  without  wings,  is,  in  reality,  from 
the  first,  possessed  of  thos«  instruments,  and 
only  waits  for  sufficient  force  to  break  the 
bonds  that  hold  them  folded  up,  and  to  give 
them  their  full  expansion.  ^ 

The  grasshopper,  that,  for  aboVe  twenty 
days  from  its  exclusion,  has  continued  without 
the  use  of  its  wings,  which  were  folded  up  to 
its  body,  at  length  prepares  for  its  emancipa- 
tion, and  for  a  life  of  greater  liberty  and  plea- 
sure. To  make  the  proper  dispositions  for  the 
approaching  change,  it  ceases  from  its  grassy 
food,  and  seeks  about  for  a  convenient  place 
beneath  some  thorn  or  thistle,  that  may  protect 
it  from  an  accidental  shower.  The  same  la- 
borious  writhings  and  workings,  heavings  and 
palpitations,  which  we  have  remarked  in  every 
other  insect  upon  an  approaching  change,  are 
exhibited  in  this.  It  swells  up  its  head  and 
neck  ;  it  then  seems  to  draw  them  in  again ; 
and  thus  alternately,  for  some  time  it  exerts 
its  powers  to  get  free.  At  length,  the  skin 
covering  the  head  and  breast  is  seen  dividing 
above  the  neck  ;  the  head  is  seen  issuing  out 
first  from  the  bursting  skin  ;  the  efforts  still 
continuing,  the  other  parts  follow  successively; 
so  that  the  little  animal,  with  its  long  feelers, 
legs  and  all,  works  its  way  from  the  old  skin, 
that  remains  fixed  to  the  thistle  or  the  thorn. 
It  is,  indeed,  inconceivable  how  the  insect  can 
thus  extricate  itself  from  so  exact  a  sheath  as 
that  which  covereth  every  part  of  its  body.* 

^  A  curious  circumsUnce  regarding  the  grasshopper  is 


The  grasshopper,  thus  disengaged  from  iu 
outer  skin,  appears  in  its  perfect  form;  but 
then  so  feeble,  and  its  body  so  soft  and  tender, 
that  it  may  be  moulded  like  wax.  It  is  no 
longer  of  tliat  obscure  colour  which  it  exhibi- 
ted before,  but  of  a  greenish  white,  which  be. 
comes  more  vivid  as  the  moisture  on  the  sur. 
face  is  dried  away.  Still,  however,  the  ani. 
mal  continues  to  show  no  signs  of  life,  but  ap 
pears  quite  spent  and  fatigued  with  its  labour 
for  more  than  an  hour  together.  During  tiiis 
time,  the  body  is  drying,  and  the  wmgs  un- 
folding to  their  greatest  expansion ;  and  tbe 
curious  observer  will  perceive  them,  fold  after 
fold,  opening  to  the  sun,  till  at  last  they  be- 
come longer  than  the  two  hinder  legs.  The 
insect's  body  also  is  lengthened  during  this 
operation,  and  it  becomes  much  more  beaoti. 
ful  than  before. 

These  insects  are  generally  vocal  in  the 
midst  of  summer,  and  they  are  heard  at  suu- 
setting  much  louder  than  during  the  heats  of 
the  day.  They  are  fed  upon  grass ;  and,  ii 
their  belly  be  pressed,  they  will  be  seen  tort- 
turn  the  juices  of  the  plants  they  have  lastfto 
upon.  Thoueh  unwilling  to  fly,  and  slow  in 
flight,  particularly  when  the  weather  is  moist 
or  cool,  they  are  sometimes  seen  to  fly  to  con 
sidcrable  distances.  If  they  are  caught  bj 
one  of  the  hinder  legs,  they  quickly  disengage 
themselves  from  it,  and  leave  the  leg  bebinii 
them.  This,  however,  does  not  grow  again 
as  with  crabs  or  spiders  ;  for  as  they  are  ani- 
mals but  of  a  single  year's  continuance,  thejr 
have  not  sufficient  time  for  repairing  those  ac- 
cidental misfortunes.  The  loss  of  their  leg  ak 
prevents  them  from  flying ;  for  being  unable 
to  lift  themselves  in  the  air,  they  have  not  rooffi 
upon  the  ground  for  the  proper  expansion  cl 
their  wings.  If  they  be  handled  rougblj. 
they  will  bite  very  fiercely ;  and  when  thej 
fly,  they  make  a  noise  with  their  wings.  Tb 
generally  keep  in  the  plain,  where  the  grass 

related  iu  the  American  Quarlerly  Review.  Ti»  Ifc? 
winged  grasshopper,  which  flutten  \Titb  so  much  fin- 
city  through  our  meadows  during  the  autumii,  feeds uf«> 
vegetable  matter,  and  deposits  iti  eggs  upon  vfte- 
tables,  for  the  purpose  of  being  supported  until  nu»*«^ 
Before  the  grasshopper  takes  wing  another  iosrct,  ti« 
Ichneumon,  llghU  upon  its  body,  and  thrusts  under  i& 
skin  a  number  of  its  eggs,  by  means  of  a  tubuUr  v\' 
shaped  oviduct.  Those  eggs  slowly  acquire  perfoctko, 
become  living  worms,  and  feed  upou  the  body  of  the  top- 
less grasshopper,  until  themselves  are  ready  to  tut 
wing.  So  admirably  do  they  perform  their  ofliof,  ti* 
they  do  not  injure  the  vital  organs  pf  the  insect  they  tR 
internally  devouring,  until  they  are  Just  ready  to  cW^* 
their  state  :  and  at  the  proper  season,  hundreds  of  jr* 
hoppers,  in  this  condition,  have  just  strength  w^ 
remaining  to  flutter  to  a  tree  or  fence,  and  with  \ dj* 
eflbrt  fix  their  hooked  feet  so  firmly  as  to  retain  li^ 
position  long  after  death.  Examine  their  bodies  it » 
season,  and  you  will  find  an  empty  shell  or  one  filled  ^'^ 
large  and  active  worms,  just  ready  to  burst  their  ec^(  - 
ings  and  become  winged  Insects. 
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Is  luxuriant,  and  the  ground  rich  and  fertile  : 
there  they  deposit  their  eggs,  particularly  in 
those  cracks  which  are  formed  by  the  heat  of 
the  sun. 

Such  are  the  habits  and  nature  of  those  little 
vocal  insects  that  swarm  in  our  meadows,  and 
enliven  the  landscape.  The  larger  kinds  only 
differ  from  them  in  size,  in  rapidity  of  flight, 
and  the  powers  of  injuring  man  kind,  by  swarm- 
ing  npou  the  productions  of  the  earth.  The 
quantity  of  grass  which  a  few  grasshoppers 
that  sport  in  the  fields  can  destroy  is  trifling  ; 
but  when  a  swarm  of  locusts,  two  or  three 
miles  long,  and  several  yards  deep,  settle  upon 
a  field,  the  consequences  are  frightful.  The 
annals  of  every  country  are  marked  with  the 
devastation  which  such  a  multitude  of  insects 
produces ;  and  though  they  seldom  visit  Eu- 
rope in  such  dangerous  swarms  as  formerly, 
yet,  in  some  of  the  southern  kingdoms,  they 
are  still  formidable.  Those  which  have,  at 
uncertain  intervals,  visited  Europe,  in  our  me- 
mory, are  supposed  to  have  come  from  Africa, 
and  the  animal  is  called  the  Great  Brown  Lo- 
cust  It  was  seen  in  several  parts  of  England 
in  the  year  1748,  and  many  dreadful  conse- 
quences  were  apprehended  from  its  appear- 
ance. This  insect  is  about  three  inches  long; 
and  has  two  horns  or  feelers,  an  inch  in  length. 
The  head  and  horns  are  of  a  brownish  colour; 
it  is  blue  about  the  mouth,  as  also  on  the  in- 
side of  the  larger  less.  The  shield  that  covers 
the  back  is  greenisn  ;  and  the  upper  side  of 
the  body  brown,  spotted  with  black,  and  the 
under  side  purple.  The  upper  wings  are 
brown,  with  small  dusky  spots,  with  one  lar- 
ger at  the  tips;  the  under  wings  are  more 
transparent,  and  of  a  light  brown,  tinctured 
with  green,  but  there  is  a  dark  cloud  of  spots 
near  the  tips.  This  is  that  insect  that  has 
threatened  us  so  often  with  its  visitations; 
and  that  is  so  truly  terrible  in  the  countries 
where  it  is  bred.  There  is  no  animal  in  the 
creation  that  multiplies  so  fast  as  these,  if  the 
sun  be  warm,  and  the  soil  in  which  their  eggs 
are  deposited  be  dry.  Happily  for  us,  the 
coldness  of  our  climate,  and  the  humidity  of 
our  soil,  are  no  way  favourable  to  their  pro- 
duction ;  and  as  they  are  but  the  animals  of  a 
year,  they  visit  us  and  perish. 

The  Scripture,  which  was  written  in  a  coun- 
( ry  wlicre  the  locust  made  a  distinguished  fca- 
rure  in  the  picture  of  nature,  has  given  us  se- 
veral very  striking  images  of  this   animal's 
numbers  and  rapacity.     It  compares  an  army, 
^^here  the  numbers  are  almost  infinite,  to  a 
Awarm  of  locusts  :  it  describes  them  as  rising 
out  of  the  earth,  where  they  are  produced  ;  as 
pursuing  a  settled  march  to  destroy  the  fruits 
of  the  earth,  and  co-operate  with  divine  indig- 
#iation. 

When  the  locusts  take  the  field,  as  we  are 


assured,  they  have  a  leader  at  their  head, 
whose  flight  they  observe,  and  pay  a  strict  at 
tention  to  all  his  motions.  They  appear,  at  a 
distance,  like  a  black  cloud,  which,  as  it  ap- 
proaches, gathers  upon  the  horizon,  and  almost 
hides  the  light  of  the  day.  It  often  happens 
that  the  husbandman  sees  this  imminent  cala- 
mity pass  away  without  doing  him  any  mis- 
chief;  and  the  whole  swarm  proceeds  onward, 
to  settle  upon  the  labours  of  some  less  fortun- 
ate  country.  But  wretched  is  the  district  upon 
which  they  settle:  they  ravage  the  meadow 
and  the  pasture  ground ;  strip  the  trees  of  their 
leaves,  and  the  garden  of  its  beauty:  the  visi- 
tation of  a  few  minutes  destroys  the  expecta- 
tions  of  a  year;  and  a  famine  but  too  fre- 
quently ensues.  In  their  native  tropical  cli- 
mates they  are  not  so  dreadful  as  in  the  more 
southern  parts  of  Europe.  There,  though  the 
plain  and  the  forest  be  stripped  of  their  ver. 
dure,  the  power  of  vegetation  is  so  great,  that 
an  interval  of  two  or  three  days  repairs  the  ca- 
lamity :  but  our  verdure  is  the  livery  of  a  sea- 
son  ;  and  we  must  wait  till  the  ensuing  spring 
repairs  the  damage.  Besides,  in  their  long 
flights  to  this  part  of  the  world,  they  are  fa- 
mished by  the  tediousness  of  their  journey, 
and  are,  therefore,  more  voracious  wherever 
they  happen  to  settle.  But  it  is  not  by  what 
they  devour  that  they  do  so  much  damage  as 
by  what  they  destroy.  Their  very  bite  is 
thought  to  contaminate  the  plant,  and  to  pre- 
vent its  vegetation.  To  use  the  expression  of 
the  husbandman,  they  burn  whatever  they 
touch,  and  leave  the  marks  of  their  devastation 
for  two  or  three  years  ensuing.  But  if  they 
be  noxious  while  living,  they  are  still  more  su 
when  dead ;  for  wherever  they  fall,  they  infect 
the  air  in  such  a  manner,  that  the  smell  is  un- 
supportable.  Orosius  tells  us,  that,  in  the 
year  of  the  world  3800,  there  was  an  incredi- 
ble number  of  locusts  which  infected  Africa; 
and,  after  having  eaten  up  every  thing  that 
was  green,  they  flew  off,  and  were  drowned 
in  the  African  sea:  where  they  caused  such  a 
stench,  that  the  putrefying  bodies  of  hundreds 
of  thousands  of  men  could  not  equal  it 

In  the  year  1600,  a  cloud  of  locusts  was 
seen  to  enter  Russia  in  three  different  places  ; 
and  from  thence  to  spread  themselves  over 
Poland  and  Lithuania,  in  such  astonishing 
multitudes,  that  the  air  was  darkened,  and  the 
earth  covered  with  their  numbers.  In  some 
places  they  were  seen  lying  dead, heaped  upon 
each  other  four  feet  deep ;  in  others,  they  co- 
vered the  surface  like  a  black  cloth :  the  trees 
bent  beneath  their  weight ;  and  the  damage 
which  the  country  sustained  exceeded  compu- 
tation. In  Barbary  their  numbers  are  formid- 
able, and  their  visits  are  frequent  In  the 
year  1 724,  Dr  Shaw  was  a  witness,  in  that 
country,  of  their  devastations.     Their  first  ap- 
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pearance  was  aboat  the  latter  end  of  March, 
when  the  wind  had  been  aoutheriy  for  some  time. 
In   the  beginning  of   April,   their  numbers 
were  so  vastly  increased,  that,  in  the  heat  of  the 
day  they  formed  themselves  into  large  swarms, 
which  appeared  like  clouds,  and  darkened  the 
sun.     In  the  middle  of  May  they  began  to  dis- 
appear, retiring  into  the  plains  to  deposit  their 
e^gs.   In  the  next  month, being  June,  the  young 
brood  began  to  make  their  appearance,  form- 
ing  many  compact  bodies  of  several  hundred 
yards  square  ;  which  afterwards  marching  for- 
ward, climbed  the  trees,  walls,  and  houses, 
eating  every  thing  that  was  green  in  their  way. 
The  inhabitants,  to  stop  their  progress,  laid 
trenches  all  over  their  fields  and  gardens,  fill, 
ing  them  with  water.     Some   placed  large 
quantities  of  heath,  stubble,  and    such    like 
combustible  matter,  in  rows,  and  set  them  on 
fire  on  the  approa'^/h  of  the  locusts.     But  all 
this  was    to   no    purpose;    for    the    trenches 
were  quickly  filled  up,  and  the  fires  put  out 
by  the  vast  number  of  swarms  that  succeeded 
each  other.     A  day  or  two  after  one  of  these 
was  in  motion,  others  that  were  just  hatched 
came  to  glean  after  them,  gnawing  off  the 
young  branches  and  the  very  bark  of  the  trees. 
Having  lived  near  a  month  in  this  manner, 
they  arrived  at  their  full  growth,  and  threw 
off  their   worm -like   state,   by  casting   their 
skins.        To     prepare    themselves    for    this 
change,  they  fixed  their  hinder  feet  to  some 
bush  or  twig,  or  corner  of  a  stone,  when  im- 
mediately,  by  an  undulating  motion  used  on 
this  occasion,  their  heads  would  first  appear, 
and  soon  after  the  rest  of  their  bodies.     The 
whole  transformation  was  performed  in  seven 
or  eight  minutes'  time  ;  after  which,  they  were 
a  little  while  in  a  languishing  condition  ;  but 
as  soon  as  the  sun  and  air  had  hardened  their 
wings,  and  dried  up  the  moisture  that  remained 
after  casting  off  their  sloughs,  they  returned 
again  to  their  former  greediness,  with  an  ad. 
dition  both  of  strength  and  agility.     But  they 
did  not  continue  long  in  this  state  before  they 
were   entirely  dispersed ;   after  laying   their 
eggs,  directing  their  course  northward,  they 
probably  perished  in  the  sea.     It  is  said  that 
the  holes  these  animals  make,  to  deposit  their 
eggs,  are  four  feet  deep  in  the  ground ;  the 
eggs  arc  about  fourscore  in  number,  of  the  size 
of  caraway  comforts,  and  bundled  up  together 
in  clusters.' 

^  The  Locust. ^Dr  Clarke,  in  his  Travels  in  TarUry, 
on  approaching  Cufia,  thus  notices  the  number  of  locusts : 

"  We  now  began  to  perceive  the  truth  of  those  surprl^ 
sing  relations  which  we  had  often  heard  and  read  con- 
cerning the  locust  in  countries  infested  with  that  insect. 
The  tteppea  were  entirely  covered  by  their  bodies;  and 
their  numbers  falling,  resembled  flakes  of  snow,  carried 
obliquely  by  the  wind,  and  spreading  a  thick  mist  over 
the  sun.  Myriads  fell  over  the  carriage,  the  horses, 
and  the  driven.     The  stories  of  these  animal^  told  us 


It  would  be  endless  to  recount  all  the  mis- 
chiefs which  these  famished  insects  have  it 
different  times  occasioned ;  but  what  can  bare 
induced  them  to  take  such  distant  flights,  when 

by  the  Tartars,  were  more  roarveUous  than  anj  ve  bad 
before  beard.  They  said  tliat  instances  had  occurred  d 
persons  being  suflbcated  by  a  fall  of  lorusts  Id  the  titfpa. 
It  was  now  the  season,  they  further  added,  in  which  Uwir 
numbers  began  to  diminish.  When  they  first  make 
their  appearance,  a  thick  dark  cloud  is  seen  vs^  hi^  io 
the  air,  which,  as  it  passes,  obscures  the  sun.  I  had  il. 
ways  supposed  the  stories  of  the  locust  to  exaggenU  Uteii 
real  appearance ;  but  found  their  swarms  so  isUmishinr 
in  all  the  Heppet  over  which  we  passed  in  this  put  of  oar 
journey,  that  the  whole  face  of  nature  might  hare  b<cn 
described  as  concealed  by  a  living  veil.  Tkejr  wvrt  d 
two  kinds;  the  gryUtu  Tartaricms,  and  the^ytfw  mi- 
ffratoritu,  or  common  migratory  locust  The  first  is  il> 
most  twice  the  sice  of  the  second,  and  since  it  pretcdd 
the  other,  bears  the  name  of  the  herald  or  meaen^er. 
The  migratory  locust  has  red  legs,  and  Its  inferior  wmp 
have  a  lively  red  colour,  which  gives  a  bright  607  if. 
pearance  to  the  animal  when  fluttering  in  the  son'i  njt. 
The  strength  of  limba  possessed  by  it  is  amazing :  «hts 
pressed  down  by  the  hand  upon  a  table,  it  bis  alawt 
power  to  raise  the  fingers ;  but  this  force  resides  ^hiAj 
in  the  legs ,-  for  if  one  of  these  be  broken  ol^  which  hap- 
pens by  the  slightest  accident,  the  power  of  action  r«tn. 
There  i«  yet  a  third  variety  of  locust,  ffrythu  vmSt' 
timtu  of  Linnieua,  found  near  the  Don  and  the  Kubu. 
which  is  entirely  uf  a  green  colour.  This  Isst  1  bn 
since  seen  upon  the  baiScs  of  the  Cam  in  my  owd  com* 
try,  and  ftlt  for  the  moment  intimidated,  lestsuehaprt 
sage  should  be  the  herald  of  the  dreadful  scourge  «bki 
the  locust  bears  wherever  it  abounds.  On  whaterer^ 
these  animals  fall,  the  whole  vegetable  produce  disap- 
pears. Nothing  escapes  them,  from  the  leaves  of  ik 
forest  to  the  herbs  of  the  plain.  Fields,  vineyards,  gar- 
dens, pastures,  everything  is  laid  waste;  and  somttiiM 
the  only  appearance  left  upon  the  naked  soil  is  a  di^ 
ing  superficies  caused  by  their  putrefying  bodies,  tk 
stench  of  which  is  sufficient  to  breed  a  pestilence." 

Ravaget  (if  Locutt*,^^Vfhim  Captains  Irby  tnd  Mia- 
gles  were  travelling  round  the  southern  extremity  of  tk 
Dead  Sea,  in  the  end  of  May,  they  had  an  opportunin 
of  observing  these  insect  depredators.  "  In  the  mon- 
ing,"  say  they,  "we  quitted  Shobek.  On  ourwtjw 
passed  a  swarm  of  locusts  that  were  resting  thcnscl^ 
in  a  gully;  they  were  in  sufficient  numbers  to  alter  if- 
parenUy  tiie  colour  of  the  rock  on  which  they  had  aii||i^ 
ed,  and  to  make  a  sort  of  crackling  noise  while  cttinf. 
which  we  heard  before  we  reached  them.  Volnej  cos- 
pares  it  to  the  foraging  of  an  army.  Ourconductonh»' 
us  they  were  on  their  way  to  Gaaa,  and  that  they  pis  I 
almost  annually." 

Even  our  own  island  has  been  alarmed  by  the  ipp^- 
ance  of  locusts,  a  considerable  number  having  vuited  as 
in  1748 ;  but  they  happily  perished  witbou*.  propsptiaf 
Other  parts  of  Europe  have  not  been  so  fortunate.  Tkj 
have  frequently  come  also  from  Africa  into  ftalf  v>^ 
Spain.  In  the  year  591  an  infinite  army  of  locusts,  d* 
sijce  unusually  large,  ravaged  a  considerable  part  of  Nft 
and  being  at  last  cast  into  the  sea,  (as  seems  for  the  dnA 
part  to  be  their  fate,)  a  pestilence,  it  is  alleged,  irc« 
from  their  stench,  which  carried  off  nearly  a  mUi»  ^ 
men  and  beasts.  In  the  Venetian  territory,  likewiie,B 
1478,  more  than  90,000  persons  are  said  to  have  pff- 
ished  in  a  famine  chiefly  occasioned  by  the  depredaik^ 
of  locusts. — Ifuect  TVaiu/ormatioH, 

Mod*  of  Ditpertinff   Loctuit We  trawrwl  tit 

grand  Heppe  or  desert  of  Astrakhan  for  two  dijs.    ^ 


the  evening  of  the  1st  of  August,  we  arrived  at  •  Rib- 


sian  village,  which  was  surrounded  by  a  considenhle  ^iv\ 


; 
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they  oome  into  Earope,  is  not  easy  to  be  ac. 
counted  for.  It  seems  most  probable,  that,  by 
means  of  a  very  dry  season,  in  the  heart  of 
Africa,  they  are  propagated  in  such  numbers, 
that  the  vegetables  of  the  spot  where  they  are 
produced  are  not  sufficient  to  sustain  them. 
Thus  being  obliged  to  find  out  other  countries, 
they  traverse  the  sandy  deserts,  where  they 
can  find  no  sustenance  :  still  meeting  with  no- 
thing  to  allure  them  from  their  height,  they 
proceed  forward  across  the  sea,  and  thus  come 
into  Europe,  where  they  alight  upon  the  first 
green  pastures  that  occur. 

In  some  parts  of  the  world  the  inhabitants 
turn  what  seems  a  plague  to  their  own  advan. 
tage.  Locusts  are  eaten  by  the  natives  in 
many  kingdoms  of  the  East ;  and  are  caught 
in  small  nets  provided  for  that  purpose.  They 
parch  them  over  the  fire  in  an  earthen  pan  ; 
and  when  their  wings  and  legs  are  fallen  off, 
they  turn  reddish,  of  the  colour  of  boiled 
shrimps.  Dam  pier  has  eaten  them  thus  pre- 
pared, and  thinks  them  a  tolerable  dish.  The 
natives  of  Barbary  also  eat  them  fried  with 
salt ;  and  they  are  said  to  taste  like  cray-fish. 

There  is  a  locust  in  Tonquin,  about  the  big- 
ness  of  the  top  of  a  man's  finger,  and  as  long 
as  the  first  joint.  It  breeds  in  the  earth,  in 
low  grounds ;  and  in  the  months  of  January 
and  February,  which  is  the  season  for  taking 
them,  they  issue  from  the  earth  in  vast  swarms. 
At  first  they  can  hardly  fly,  so  that  they  often 
fall  into  the  rivers  in  great  numbers :  however, 
the  natives  in  these  months  watch  the  rivers, 
and  take  them  up  in  multitudes  in  small  nets. 
They  either  eat  them  fresh,  broiled  on  the 
coals,  or  pickle  them  for  keeping.  They  are 
considered  as  a  great  delicacy  in  that  part  of 
the  world,  as  well  by  the  rich  as  the  poor.  In 
the  countries  where  they  are  eaten,  they  are 
regularly  brought  to  market,  and  sold  as  larks 
or  quails  in  Europe.  They  must  have  been  a 
common  food  with  the  Jews,  as  Moses,  in  the 
book  of  Leviticus,  permits  them  to  eat  four 
different  kinds  of  this  animal,  which  he  takes 
care  to  specify.  This  dish,  however,  has  not 
yet  made  its  way  into  the  kitchens  of  the  lux- 

of  well-cultiTated  land.  While  changlDg  hories,  I  wit- 
nessed what  was  to  me  a  very  curious  sight-r^  vast 
flight  of  locusts,  eztendin  g  fifteen  miles,  suddenly  made 
their  appearance  from  the  east,  and  came  in  a  huge  pha- 
lanx to  attack  the  crops.  In  an  instant  every  villager 
was  OQ  the  road  to  his  own  field.  Some  took  dogs,  others 
were  on  horseback,  and  others  ran  shouting  and  clapping 
their  hands  all  the  way,  the  inhabitants  fioiding  firom  ex- 
perience that  the  locusts  very  much  dislike  noise.  My 
fellow-traveller  told  me,  that  in  the  colony  of  Karass, 
when  the  locusts  come  in  sight,  not  only  all  the  inhabi- 
tants,  but  the  military  turn  out,  and  endeavour  to  drive 
them  ofl^  by  drums  and  fifes,  and  a  perpetual  discharge 
of  musketry.  The  enemy,  thus  repulsed,  make  a  speedy 
retreat  and  commit  their  depredations  on  the  land  of 
those  who  are  less  on  the  alert  to  resist  them. — Captain 
KeppeF*  Traveit, 
VOL.  u. 


urious  in  Europe  ;  and  though  we  may  ad- 
mire the  delicacies  of  the  East,  we  are  as  yet 
happily  deprived  of  the  power  of  imitation. 

Of  all  animals,  however,  of  this  noxious 
tribe,  the  Great  West  Indian  Locust,  indivi. 
dually  considered,  is  the  most  formidable.  It 
is  about  the  thickness  of  the  barrel  of  a  goose- 
quill,  and  the  body  is  divided  into  nine  or  ten 
joints  ;  in  the  whole,  about  six  or  seven  inches 
long.  It  has  two  small  eyes  standing  out  of 
the  head,  like  those  of  crabs;  and  two  feelers, 
like  long  hair.  The  whole  body  is  studded 
with  small  excrescences,  which  are  not  much 
bigger  than  the  points  of  pins.  The  shape  is 
roundish,  and  the  body  diminishes  in  circumr 
ference  to  the  tail,  which  is  forked  into  two 
horns.  Between  this,  there  is  d  sort  of  a 
sheath  containing  a  small  dangerous  sting.  If 
any  person  happens  to  touch  this  insect,  he  is 
sure  to  be  stung ;  and  is  immediately  taken 
with  a  shivering  and  trembling  all  over  the 
body  ;  which,  however,  may  soon  be  put  a 
stop  to,  by  rubbing  the  place  that  was  affected 
with  a  little  palm  oiU 

From  the  locust  we  descend  to  the  Cricket, 
which  is  a  very  inoffensive  and  pretty  animal. 
Though  there  be  a  species  of  this  insect  that 
lives  entirely  in  the  woods  and  fields,  yet  that 
with  which  we  are  best  acquainted  is  the 
House-cricket,  whose  voice  is  so  well  known 
behind  a  country  fire  in  a' winter's  evening. 
There  is  something  so  unusual  in  hearing  a 
sound  while  we  do  not  see  the  animal  produc- 
ing it,  nor  discover  the  place  from  whence  it 
comes,  that,  among  the  couiitry  people,  the 
chirping  of  the  cricket  is  always  held  ominous; 
and  whether  it  deserts  the  fire-side,  or  pays  an 
unexpected  visit,  the  credulous  peasantry  al- 
ways find  something  to  be  afraid  of.  In  ge> 
neral,  however,  the  killing  of  a  cricket  is  con- 
sidered as  a  most  unlucky  omen  :  and  though 
their  company  is  not  much  desired,  yet  no  me- 
thods must  be  taken  to  remove  them.* 

'  It  is  now  known  t)iat  every  insect  of  this  tribe  is  per* 
fectly  harmless. 

'  The  Cricket, — While  many  other  insects  must  be 
sought  after  in  fields,  and  woods,  and  waters,  the  ^ryA 
Iw  thvuetticutt  or  house-cricket,  resides  altogether  with- 
in our  dwellings,  intruding  itself  upon  our  notice  whe- 
ther we  will  or  not.  This  species  delights  in  new-built 
houses,  being,  like  the  spider,  pleased  with  the  moisture 
of  the  walls ;  and,  besides,  the  softness  of  the  mortar  en^ 
ables  them  to  burrow  and  mine  between  the  joints  of  the 
bricks  or  stones,  and  to  open  communications  from  one 
room  to  another.  They  are  particularly  fond  of  kitchen^ 
and  bakers'  ovens,  on  accoqnt  of  their  pjsrpetual  warmth. 

Tender  insects  that  live  throad  either  enjoy  only  the 
short  period  of  one  spmmer,  or  else  dose  away  the  cold 
uncomfortable  months  in  profound  slumbers;  but  these, 
residing  as  it  were  in  a  torrid  sone,  are  always  alert  and 
merry;  a  good  Christmss  fire  is  to  them  like  the  heats 
of  the  dog-days.  Though  they  are  frequently  heard  by 
day,  yet  is  their  natural  time  of  motion  only  in  the  night. 
As  soon  as  it  grows  dusk,  the  chirping  increases,  and 
they  come  miming  forth,  and  are  from  the  size  of  a  (it^ 
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The  cricket  very  much  resembles  the  grass* 
hopper  in  its  shape,  its  manner  of  ruminating, 
its  voice,  its  leaping,  and  methods  of  propaga- 
tion.  It  differs  in  its  colour,  which  is  tini- 
formly  of  a  rusty  brown  ;  in  its  food,  which  is 
moro  various  ;  and  in  its  place  of  residence, 
which  is  most  usually  in  the  warmest  chinks 
behind  a  country  hearth.  They  are  in  some 
measure  obliged  to  the  bad  masonry  employed 
in  making  peasants'  houses  for  their  retreats. 
The  smallest  chink  serves  to  give  them  shel- 
ter ;  and  where  they  once  make  their  abode 
they  are  sure  to  propagate.  They  are  of  a 
most  chilly  nature,  seldom  leaving  the  fire* 
side :  and,  if  undisturbed^  are  seen  to  bop 
from  their  retreats  to  chirrup  at  the  blaze 
in  the  chimney.  The  wood-cricket  is  the 
most  timorous  animal  in  nature ;  but  the 
chimney-cricket,  being  used  to  noises,  disre- 
gards not  only  those,  but  the  appearance  of 
people  near  it  Whether  the  voice  of  this 
animal  is  formed  in  the  same  manner  with 
that  of  the  grasshopper,  by  a  fine  membrane 
at  the  base  of  the  wings,  which  is  moved  by  a 
muscle,  and  which  being  coiled  up,  gives  a 
sound  like  a  quail-pipe,  b  not  yet  ascertained; 
nor  do  we  well  know  the  use  of  this  voice, 

to  that  of  their  ftill  staturo.  As  one  should  snppoee,  from 
the  burning  atmoiphere  which  they  inhabit,  thejr  are  a 
thirstjr  race,  and  show  a  great  propensity  for  liquids,  be- 
ing found  frequently  drowned  in  pans  of  water,  roillc, 
broth,  or  the  lllce.  Whatever  is  moist  they  aflect ;  and, 
therefore,  often  gnaw  holes  in  wet  woollen  atoclKings  and 
aprons  that  are  hung  to  the  fire  ;  they  are  the  house- 
wife's barometer,  fonstelling  her  when  it  will  rain ;  and  are 
prognostics  sometimes,  she  thinlis,  of  ill  or  good  luck;  of 
the  death  of  a  near  relation,  or  the  approach  of  an  absent 
lorer.  By  being  the  constant  companions  of  her  solitary 
hours,  they  naturally  become  the  ebjecti  of  her  supersti- 
tion. These  cricliets  are  not  only  very  thirsty,  but  veiy 
voracious;  for  they  will  eat  the  scummings  of  pot»,  and  yeast, 
salt,  crumbs  of  bread,  and  any  kitchen  ofial  or  sweepings. 
In  the  summer  we  have  observed  them  to  fly,  when  it  be- 
came dusk,  out  of  the  windows,  and  over  the  neighbour- 
ing roofs.  This  feat  of  activity  accounts  for  the  sudden 
manner  io  which  they  often  leave  their  haunts,  as  it 
does  for  the  method  by  which  they  come  to  houses  where 
they  were  not  known  before.  It  is  remarkable,  that 
many  sorts  of  insects  seem  never  to  use  their  wings  but 
when  they  have  a  mind  to  shift  their  quarters  and  settle 
new  colonies*  When  in  the  air,  they  move  voiatu  tm- 
doto,  in  waves,  or  curves,  like  woodpeckers,  opening  and 
shutting  their  wings  at  eveiy  stroke,  and  so  are  always 
rising  or  sinking. 

When  they  increase  to  a  great  degree,  as  they  did  once 
in  the  house  where  I  am  now  writing,  they  become  noi- 
some pests,  flying  into  the  candles,  and  dashing  into 
peoples  faces;  but  may  be  blasted  and  destroyed  by 
gunpowder  discharged  into  their  crevices  and  crannies. 
In  families,  at  such  times,  they  are,  like  Pharaoh's 
plague  of  frogs,  **  in  their  bed  .chambers,  and  upon  their 
beds,  and  in  their  ovens,  and  in  their  kneading-troughs." 
Their  shrilling  noise  is  occasioned  by  a  brisk  attrition  of 
their  wings.  Cats  catch  hearth-crickets,  and,  playing 
with  them  as  they  do  with  mice,  devour  them.  Crick- 
ets may  be  destroyed,  like  wasps,  by  phials  half  filled 
with  beer,  or  any  liquid,  set  in  their  haunts ;  for,  being 
always  eager  to  drink,  they  will  crowd  in  till  the  bottles 
^re  full. —  Natural  History  qf  Selbome, 


since  anatomical  inspection  has  not  yet  been 
able  to  discover  the  smallest  organs  of  bear, 
ing.  Still,  however,  we  can  make  no  doubt 
of  their  power  of  distinguishing  sounds,  though 
probably  not  in  the  same  manner  with  the 
more  perfect  ranks  of  nature.  Certain  it  is, 
that  I  have  often  heard  them  call,  and  this 
call  was  as  regularly  answered  by  another,  aL 
though  none  but  the  males  are  vocaL 

As  the  cricket  lives  chiefly  in  the  dark,  so 
its  eyes  seem  formed  for  the  gloominess  of  its 
abode  ;  and  those  who  would  surprise  it,  have 
only  to  light  a  candle  unexpectedly ;  by 
which  it  is  dazzled,  and  cannot  find  the  way 
back  to  its  retreat  It  is  a  very  voracious 
little  animal,  and  will  eat  bread,  flour,  and 
meat ;  but  it  is  particularly  fond  of  sugar. 
They  never  drink,  but  keep  for  months  toge- 
ther at  the  back  of  the  chimney,  where  they 
c-ould  possibly  have  had  no  moisture.  The 
warmth  of  their  situation  only  serves  to  in- 
crease their  mirth  and  loquacity.  Except  in 
the  very  coldest  weather,  they  never  cease 
their  chirruping,  but  continue  that  little  pier, 
cing  note,  which  is  as  pleasing  to  some  as  it 
is  disagreeable  to  others.  The  great  Scaliger 
was  particularly  delighted  with  the  chirruping 
of  crickets,  and  kept  several  of  them  for  his 
amusement,  enclosed  in  a  box,  which  he  placed 
in  a  warm  situation.  Others,  on  the  contrary, 
think  there  is  something  ominous  and  melan- 
choly  in  the  sound,  and  use  every  endeavour 
to  banish  this  insect  from  their  houses.  Le- 
delius  tells  us  of  a  woman  who  was  very  much 
incommoded  by  crickets,  and  tried, but  m  vain, 
every  method  of  banishing  them  from  her 
house.  She  at  last  accidentally  succeeded ; 
for  having  one  day  invited  several  guests  to 
her  house,  where  there  was  a  wedding,  in  or. 
der  to  increase  the  festivity  of  the  entertain., 
ment,  she  procured  drums  and  trumpets  to 
entertain  them.  The  noise  of  these  was  so 
much  greater  than  what  the  little  animals  were 
used  to,  that  they  instantly  forsook  their  situ- 
ation, and  were  never  beard  in  that  mansion 
more. 

But  of  all  the  cricket  kind,  that  which  is 
called  the  Mole  Cricket  is  the  most  extraordi- 
nary. This  animal  is  the  largest  of  all  the 
insects  with  which  we  are  acquainted  in  this 
country,  being  two  inches  and  a  half  in  length, 
and  three  quarters  of  an  inch  in  breadth.  The 
colour  is  of  a  dusky  brown  ;  and  at  the  extre- 
mity of  the  tail  there  are  two  hairy  excreacen- 
ces,  resembling,  in  some  sense,  the  tail  of  a 
mouse.  The  body  consists  of  eight  scaly  joints, 
or  separate  folds ;  is  brown  on  the  upper  part, 
and  more  deeply  tinged  below.  The  wings 
are  long,  narrow,  and  terminate  in  a  sharp 
point,  each  having  a  blackish  line  running 
down  it :  however,  when  they  are  extended, 
they  appear  to  be  much  broader  than  could  at 
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first  sight  be  supposed.  The  shield  of  the 
breast  is  of  a  firm  texture,  of  a  blackish  col- 
our, and  hairy.  The  fore-feet,  which  are  this 
animars  principal  instruments  of  burrowing  in 
the  earthy  are  strong,  webbed,  and  hairy ;  it 
generally,  however,  runs  backward ;  but  it  is 
commonly  under  ground,  where  it  burrows 
even  faster  than  a  mole.  It  is  thought  also  to 
be  amphibious,  and  capable  of  li\dng  under 
water,  as  well  as  under  ff round. 

Of  all  insects  this  is  the  most  detested  by 
gardeners,  as  it  chiefly  resides  in  that  ground 
which  lies  light,  and  where  it  finds  sufficient 
plenty  under  the  surface.  Thus,  in  a  single 
night's  time,  it  will  run  along  a  furrow,  which 
has  been  newly  sown,  and  rob  it  of  all  its  cor 
tents.  Its  legs  are  formed  in  such  a  mannei 
that  it  caTi  penetrate  the  earth  in  every  direc- 
tion ;  before,  behind,  and  above  it  At  night 
it  ventures  from  its  under-ground  habitation, 
and,  like  the  cricket,  has  its  chirping  call. 
When  the  female  is  fecundated,  she  makes  a 
cell  of  clammy  earth,  the  inside  of  which  is 
large  enough  to  hold  two  ha/^Unuts ;  and  in 
this  she  lays  her  eggs.  The  whole  nest  is 
al)OUt  the  size  of  a  common  hen's  egg,  closed 
up  on  every  side,  and  well  defended  from  the 
smallest  breath  of  air.  The  eggs  generally 
amount  to  the  number  of  a  hundred  and  fifty, 
being  white,  and  about  the  size  of  a  caraway 
comfort  They  are  thus  carefully  covered,  as 
inrell  to  defend  them  from  the  injuries  of  the 
weather,  as  from  the  attacks  of  the  black- 
beetle  ;  that  being  itself  an  under-ground  in- 
habitant,  would,  but  for  this  precaution,  de- 
vour or  destroy  them.  To  prevent  this,  the 
female  mole-cricket  is  often  posted  as  a  senti- 
nel near  the  nest ;  and  when  the  black  inva- 
der plunges  in  to  seize  its  prey,  the  guardian 
insect  seizes  him  behind,  and  instantly  bites 
him  in  two.' 

Nothing  can  exceed  the  care  and  assiduity 
which  these  animals  exhibit  in  the  preserva- 
tion of  their  young.  Wherever  the  nest  is 
placed, there  seems  to  be  a  fortification, avenues, 
and  entrenchments  drawn  round  it:  there  are 
numberless  winding-ways  that  lead  to  it,  and 
a  ditch  drawn  about  it,  which  few  of  its  insect 
enemies  are  able  to  pass.  But  their  care  is 
not  confined  to  this  only  ;  for  at  the  approach 
of  winter  they  carry  their  nest  entirely  away, 
and  sink  it  deeper  m  the  ground,  so  that  the 
frost  can  have  no  influence  in  retarding  the 

*  Among  this  tribe  may  be  numbered  the  great  Lan- 
tern Fiy  0/  Peru,  an  insect  the  meet  splendid  and  lumi- 
nous of  all  that  are  yat  known.  In  the  head  Is  contained 
a  pbesphorescent  light,  soffidently  vitid  to  senre  the 
purposes  of  a  candle  in  a  dark  room;  or,  when  two  or 
three  are  put  together  at  the  end  of  a  stick,  to  light  tra- 
vellers on  the  road  like  a  lantern.  It  is  about  the  size  of 
a  larger  kind  of  locust,  and  the  wings  and  whole  bod/  are 
beautifullf  variegated. 


young  brood  from  coming  to  maturity.  As 
the  weather  grows  milder,  they  raise  their 
magazine  in  proportion ;  till,  at  last,  they 
bring  it  as  near  the  surface  as  they  can,  to 
receive  the  genial  influence  of  the  sun,  with- 
out wholly  exposing  it  to  view  ;  yet  should  the 
frost  unexpectedly  return,  they  sink  it  again 
as  before. 


CHAP.  V. 

OP  THE  EARWIG,  THE  FROTH  INSECT,  AND 

SOBffE  OTHERS  BELONQINO  TO  THE 

SECOND  ORDER  OF  INSECTS. 

Wb  should  still  keep  in  memory,  that  all 
insects,  of  the  second  order,  though  not  pro* 
duced  quite  perfect  from  the  egg,  yet  want 
very  little  of  their  perfection,  and  require  but 
a  very  small  change  to  arrive  at  that  state 
which  fits  them  for  flight  and  generation.  The 
natural  functions  in  these  are  never  suspended: 
from  the  instant  they  leave  the  egg,  they  con« 
tinue  to  eat,  to  move,  to  leap,  and  pursue  their 
prey :  a  slight  change  ensues ;  a  skin,  that  in- 
closed a  part  of  their  body  and  limbs,  bursts 
behind,  like  a  vroman's  stays,  and  gives  free- 
dom to  a  set  of  wings,  with  which  the  animal 
expatiates,  and  flies  in  pursuit  of  its  mate. 

Of  all  this  class  of  insects,  the  earwig'  un- 
dergoes the  smallest  change.  This  animal  is 
so  common,  that  it  scarce  needs  a  description  : 
its  swiftness  in  the  reptile  state  is  not  less  re- 
markable than  its  indefatigable  velocity  when 
upon  the  wing.  That  it  must  be  very  prolific, 
appears  from  its  numbers ;  and  that  it  is  very 
harmless,  every  one's  experience  can  readily 
testify.  It  is  provided  with  six  feet,  and  two 
feelers ;  the  tail  is  forked ;  and  with  this  it 
often  attempts  to  defend  itself  against  every 

«  The  Barwiff.^The  name  of  this  insect,  in  almost 
all  European  languages,  has  given  it  a  character  which 
causes  a  feeling  of  alarm  even  at  the  sight  of  it.  Whe- 
ther or  not  they  ever  did  enter  the  human  ear  Is  doubtful, 
— that  they  might  endeavour  to  do  so,  under  the  influ- 
ence of  fear,  is  more  than  probable ;  and  this,  perhaps, 
has  been  the  origin  of  their  luume,  and  the  universal  pre- 
judice against  them.  As  it  is  said  that  anatomists  deny 
the  possibility  of  their  deep  or  dangerous  entrance  into 
the  ear,  it  is  a  pity  that  this  fs  not  generally  knoim,  as 
it  might  defend  the  constitutionally  timid  from  nnneoes. 
svy  alarm,  and  give  a  more  iavounble  idea  of  a  part  of 
animal  creation,  which  forms  a  most  necessary  link  in  the 
chain  of  being. — Brande'e  JoumaL 

The  great  dread  of  the  Ear-wig  entering  *he  ear  is  a 
popular  error,  whence,  indeed,  the  animal  derives  its 
trivial  naoM.  Like  many  other  Insects,  it  enters  any 
cavity  in  search  of  food  or  shelter ;  and  it  may,  like  them, 
enter  the  human  ear  as  well  as  any  other  hole  or  hollow, 
but  that  It  has  a  special  predilection  for  that  situation  is 
a  misteken  notion  respecting  the  habiU  of  the  Forfintla. 
~"  Mitcellaneatu  Memoranda"  in  Ncitem  Nats,  fy  tht 
Hon.  and  Rev,  C,  BathwtH. 


484 


HISTORY  OF  INSECTS. 


assailant  But  ita  attempts  are  only  the 
threats  of  impotence  ;  they  draw  down  the  re' 
sentment  of  powerful  animals,  but  no  way 
serve  to  defend  it  The  deformity  of  its  figurei 
and  its  slender  roake^  have  also  subjected  it 
to  an  imputation,  which  though  entirely  found- 
ed in  prejudice,  has  more  than  once  procured 
its  destruction.  It  is  supposed,  as  the  name 
imports,  that  it  often  enters  into  the  ears  of 
people  sleeping ;  thus  causing  madness  from 
the  intolerable  pain,  and  soon  after  death  it- 
self.  Indeed,  the  French  name  which  signi. 
ties  the  Ear-piercer,  urges  the  calumny  against 
the  harmless  insect  in  very  plain  terms;  yet 
nothing  can  be  more  unjust :  the  ear  is  already 
filled  with  a  substance  which  prevents  any 
insect  from  entering ;  and  besides,  it  is  well 
lined  and  defended  with  membranes,  which 
would  keep  out  any  little  animal, even  though 
the  ear-wax  were  away.  These  reproaches, 
therefore,  are  entirely  groundless:  but  it  were 
well  if  the  accusations  which  eardeners  bring 
against  the  earwig  were  as  slightly  founded. 
There  is  nothing  more  certain  than  that  it 
lives  among  flowers,  and  destroys  them. 
When  fruit  also  has  been  wounded  by  flies, 
the  earwig  generally  comes  in  for  a  second 
feast,  and  sucks  those  juices  which  they  flrst 
began  to  broach.  Still,  however,  this  insect 
is  not  so  noxious  as  it  would  seem ;  and  sel- 
dom is  found  but  where  the  mischief  has  been 
originally  begun  by  others.  Like  ail  of  this 
rtlass,  the  earwig  is  hatched  from  an  egg.  As 
there  are  various  kinds  of  this  animal,  so  they 
choose  diflfereni  places  to  breed  in :  in  gene- 
ral, however,  they  lay  their  eggs  under  the 
bark  of  plants,  or  in  the  clefts  of  trees,  when 
beginning  to  decay.  They  proceed  from  the 
egg  in  tnat  reptile  state  in  which  they  are 
most  commonly  seen  ;  and  as  they  grow  lar- 
ger,  the  wings  bound  under  the  skin  begin  to 
bourgeon.  It  i»  amazing  how  very  little  room 
four  large  wings  take  up  before  they  are  pro- 
tmded ;  for  no  person  could  ever  conceive  such 
an  expansion  of  natural  drapery  could  be  rolled 
up  in  so  small  a  packet  The  sheath  in 
which  they  are  enveloped,  folds  and  covers 
them  so  neatly,  that  the  animal  seems  quite 
destitute  of  wings  ;  ^  and  even  when  they  are 
burst  from  their  confinement,  the  animal,  by 
the  power  of  the  muscles  and  joints  which  it 
has  in  the  middle  of  its  wing%  can  closely  fold 
them  into  a  very  narrow  compass.  When 
the  earwig  has  become  a  winged  insect,  it  flies 
in  pursuit  of  the  female,  ceasing  to  feed,  and 
is  wholly  employed  in  the  business  of  propa- 
gation.  It  lives  in  its  winged  state  but  a  few 
days ;  and  having  taken  care  for  the  continu- 
ance of  posterity,  dries  up,  and  dies  to  all  ap- 
pearance consumptive.* 

'  Swammerdam,  p.  114w 

'  The  inde&tigable  M.  d«  Geer  has  discovered  that 


To  this  order  of  insects  we  may  also  refer 
the  Cuckoo  Spit,  or  Froth  Worm,  that  is  often 
found  hid  in  tliat  frothy  matter  which  we  find 
on  the  surface  of  plants.  It  has  an  oblong  ob- 
tuse body  ;  and  a  large  head  with  small  eyes. 
The  external  wings,  for  it  has  four,  are  of  a 
dusky  brown,  marked  with  two  white  spots : 
the  head  is  black.  The  spume  in  which  it  is 
found  wallowing  is  all  of  its  own  formation, 
and  very  much  resembles  frothy  spittle.  It 
proceeds  from  the  vent  of  the  animal,  and  other 
parts  of  the  body ;  and  if  it  be  wiped  away, 
a  new  quantity  will  be  quickly  seen  ejected 
from  the  little  animal's  body.  Within  this 
spume  it  is  seen  in  time  to  acquire  four  tuber- 
cles on  its  back,  wherein  the  wings  are  en. 
closed:  these  bursting,  from  a  reptile  it  be- 
comes a  winged  animal;  and  thus  rendered 
perfect,  it  flies  to  meet  its  mate,  and  propagate 
its  kind. 

The  Water  Tipula  also  belongs  to  this  class. 
It  has  an  oblong  slender  body,  with  four  feet 
fixed  upon  the  breast,  and  four  feelers  near  the 
mouth.  It  has  four  weak  wings,  which  do 
not  at  all  seem  proper  for  flying,  but  leaping 
only.  But  what  this  insect  chieflv  demands 
our  attention  for,  is  the  wonderful  lightness 
wherewith  it  runs  on  the  surface  of  the  water, 
so  as  scarce  to  put  it  in  motion.  It  is  some- 
times seen  in  rivers,  and  on  their  banks,  es- 
pecially under  shady  trees ;  and  generally  in 
swarms  of  several  together. 

The  Common  Water-fly  also  breeds  in  the 
same  manner  with  those  above  mentioned. 
This  animal  is  by  some  called  Notonecta,  be- 
cause it  does  not  swim,  in  the  usual  manner, 
upon  its  belly,  but  on  its  back :  nor  can  we 
help  admiring  that  fitness  in  this  insect  for  its 
situation,  as  it  feeds  on  the  under-side  of 
plants  which  grow  on  the  surface  of  the  water ; 
and  therefore  it  is  thus  formed  with  its  mouth 
upwards,  to  take  its  food  with  greater  conve- 
nience and  ease. 

We  may  also  add  the  Water- Scorpion, 
which  is  a  large  insect,  being  near  an  inch  in 
length,  and  about  half  an  inch  in  breadth.  Its 
body  is  nearly  oval,  but  very  flat  and  thin ; 
and  its  tail  long  and  pointed.  The  head  is 
small;  and  the  feelers  appear  like  legs,  re- 
sembling the  claws  of  a  scorpion,  but  without 
sharp  points.  This  insect  is  generally  found 
in  ponds ;  and  is,  of  all  others,  the  most  tyran- 
nical and  rapacious.  It  destroys,  like  a  Tvolf 
among  sheep,  twenty  times  as  many  as  its 
hunger  requires.  One  of  these,  when  put  into 
a  basin  of  water,  in  which  were  thirty  or  forty 
worms  of  the  libellula  kind,  each  as  large  as 
itself,  destroyed  them  all  in  a  few  minutes; 
getting  on  their  backs,  and  piercing  with  its 
trunk  through  their  body.     These  animals, 

the  female  earwig  sits  over  her  eggs,  and  Ibstera  baa 
young,  In  the  same  manner  as  a  hen  does  her  chidwaa^ 


THE  EPHEMERA. 
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lioweycr^  though  so  formidable  to  others,  are 
nevertheless  themselves  greatly  overrun  with 
a  little  kind  of  louse,  about  the  size  of  a  nit, 
which  very  probably  repays  the  injury  which 
the  water^scorpion  inflicts  upon  others. 

The  water-scorpions  live  in  the  water  by 
day  :  out  of  which  they  rise,  in  the  dusk  of 
the  evening,  into  the  air,  and  so  flying  from 
place  to  place  often  betake  themselves,  in  quest 
of  food,  to  other  waters.  The  insect,  before 
its  wings  are  grown,  remains  in  the  place 
where  it  was  produced ;  but  when  come  to  its 
state  of  perfection,  sallies  forth  in  search  of  a 
companion  of  the  other  sex,  in  order  to  conti- 
nue its  noxious  posterity. 


CHAP.  VI. 


OF  THE  EPHEMERA 


1 


Thb  last  insect  we  shall  add  to  the  second 
order  is  the  Ephemera;  which,  though  not 

>  Ephemera. — Thore  are  many  species  of  these  in- 
secU,  some  larger  and  some  smaller,  some  lotigvr^lired 
and  some  shorter,  but  as  few  of  them  live  to  behold  the 
rising  and  the  setting  smi,  they  are  all  called  ^kemera, 
or  "  things  of  a  day/'  their  name  Is  used  to  express  all 
things  that  are  very  fleeting. 

In  autumn  any  one  who  walks  by  the  water-side  when 
the  air  is  still,  especially  towards  morning  or  evening, 
may  catch  them  by  thousands.  They  have  four-wings,  of 
a  beautiful  transparent  membrane  or  film,  spread  out 
upon  a  fine  net-wwkt  of  a  substance  very  similar  to  horn. 
These  fibres  In  the  wings  are  called  nervee,  and  the  in- 
sects which  have  such  wings  are  by  naturalists  called 
neuroptera^  which  is  the  Greek  for  '*  nerve- winged  ;"  but 
these  are  not  nerves.  Nerves  are  understood  to  be  or- 
gans of  feeling  or  sensation ;  whereas,  the  fibres  in  the 
wings  of  those  lusects,  merely  support  tlie  membrane,  just 
as  the  arm-frames  of  a  %rindmill,  or  the  masts  and  yards 
of  a  ship,  support  the  canvas. 

The  eggs  oif  the  day-flies  are  all  laid  in  the  water,  and 
hatched  there  ;  so  that  they  so  far  partake  of  the  nature 
of  the  eggs,  or  race  of  fishes,  that  they  **  come  Into  ac* 
live  life,"  in  leas  heat  than  land  eggs,  and  do  not  need 
any  incubation,  or  sitting,  of  the  mother.  Each  female 
lays  from  700  to  800,  and  she  does  it  in  less  time  than  it 
takes  to  speak  the  words.  The  eggs  are  expelled  in  two 
portions,  one  of  each  at  a  time ;  but  so  fast,  that  the  eggs 
seem  two  little  knotted  rods ;  but  they  separate  and  sink 
to  the  bottom  undiscovered  by  the  keen  eyes  of  the  fish. 
The  female  Instantly  dies,  exhausted  by  the  effort,  which 
appears  to  be  the  only  labour  of  her  winged  state  of  exis- 
tence ;  If,  indeed,  she  Is  not  captured  In  the  midst  of  her 
maternal  duty  by  some  darting  Hah,  or  skimming  swal- 
low; both  of  which  prev  upon  countless  tliousands  of  the 
day^lles.  When  the  £y  lights  to  deposit  her  eggs,  she 
raises  her  wings  over  her  back,  till  they  are  nearly  touch- 
ing; and,  at  the  same  time,  she  elevates  the  hinder  part 
of  her  body,  and  erects  the  three  eeUe,  or  bristles,  in 
which  it  terminates.  The  wings  and  these  bristles  sup- 
port her  so  that  she  baraly  touches  the  water,  and  so  rises 
and  falls  with  the  ripple. 

The  moment  that  the  females  are  In  a  condition  to  lay 
their  eggs,  they  hasten  to  the  waters,  so  that  they  are  not 


strictly  belonging  to  it,  yet  seems  more  pru- 
perlv  referred  to  this  rank  than  any  other.  In. 
deed,  we  must  not  attend  to  the  rigour  of  me* 
thod  in  a  history  where  Nature  seems  to  take 
delight  to  sport  in  variety. 

That  there  should  be  a  tribe  of  flies  whose 
duration  extends  but  to  a  day,  seems,  at  first, 
surprising  ;  but  the  wonder  will  increase,  when 
we  are  told,  that  some  of  this  kind  seem  to  be 
born  and  to  die  in  a  space  of  a  single  hour. 
The  reptile,  howeyer,  from  which  they  are 
bred,  is  by  no  means  so  short-lived;  but  is 
sometimes  seen  to  live  two  years^  and  many 
times  three  years  together. 

All  ephemeras,  of  which  there  are  various 

80  often  seen  as  the  males,  whoee  only  occupation  is  to 
sport  in  the  air,  in  the  neighbourhood  of  the  cradle  of 
their  future  offipring.  Of  these  the  little  day-fly,  which 
is  bom  after  dawn,  produces  her  eight  hundred,  and  is 
dead  and  gone,  before  the  first  gleam  of  the  sun  breaks 
over  the  eastern  hill  I 

How  long  the  eggs  remain  in  the  water  before  they 
are  hatched,  is  not  known ;  but  possibly  it  varies  with  the 
season  and  the  weather.  Tlie  uitvm  or  young,  in  their 
first  state,  not  only  burrow,  or  make  holes  In  the  mud, 
but  live  on  It;  they  are  consequently  not  so  numerous  in 
sand  and  gravel  as  In  places  that  are  fat  and  oosy. 

In  summer  the  ppnds,  brooks,  and  ditches,  are  full  of 
these  larvae,  and  so  are  water  tanks,  cisterns,  and  butts. 
If  they  are  not  kept  clean.  The^  (with  the  larvae  of 
other  species)  are  among  the  chief'^summer  Impurities  in 
the  water  at  London  and  other  places.  If  the  water  Is 
not  settled,  they  me^  come  from  the  river;  but  the  mud 
and  sediment  will  enable  them  to  breed  in  vessels,  and 
the  parent  flies  are  every  where.  In  themselves  they  aie 
not  unwholesome,  -»and,  as  they  are  alive,  they  cannot 
render  the  water  putrid.  The  mod  that  breeds  them,  ie 
putrid,  however,  as  It  contains  dead  animal  and  Tegetable 
matter;  and  thus,  though  the  young  flies  are  not  In  them- 
selves unwholesome,  they  are  accompanied  by  substances 
that  are  so. 

The  larva  remain  In  the  mud  two  or  three  years ;  hut 
in  that  they  probably  vaiy.  The  banks  of  rivers,  in  some 
parts  of  the  continent,  are  so  full  of  them,  that  to  the 
depth  of  some  inches,  they  actually  contain  more  living 
matter  than  dead.  They  are  all,  however,  lower  than 
the  surface  of  the  water,  and  they  breathe  water,  like 
fishes,  by  means  of  little  gills  on  their  sides.  At  length 
they  attain  their  full  sixe,  and  change  Into  nymphs f 
which  are  not  unlike  the  larva,  only  they  have  wings 
folded  up  under  their  coats,  of  which  they  stiU  have 
t«To,  and  must  get  out  of  boih  before  they  appear  as  flies. 

The  time  that  they  remain  nymphs  Is  uncertain,  and 
must  vary,  as  the  weather  Is  one  element  in  bringing 
about  their  last  change.  When  that  Is  to  take  place, 
they  come  out  of  the  water.  In  vast  numbers,  and  leave 
their  old  coats  so  abundant  as  to  cover  the  water  like  a 
scum.  After  a  little  while  they  cast  their  inner  coat ; 
their  wings  stretch  and  become  firm,  and  they  mount  into 
the  air,  to  spend  the  hour,  or  the  day,  which  is  to  them 
the  whole  period  of  air-breathing  life. 

That  period  is  short ;  but  that  Is  necessary :  for.  In 
some  places.  If  they  were  to  live  long,  there  would  abso- 
lutely not  be  room  for  them.  They  eal  nothing,  and  so 
destroy  nothing;  but  there  are  places  In  France  and 
Oermany  where,  if  they  lived  but  for  a  month  on  the 
wing,  they  would  build  up  the  air  solid  to  the  tops  of  the 
trees.  As  it  is,  they  sometimes  fall  on  the  ground  near 
the  rivers  In  showers  like  snow,  and  the  people  coUeot 
them  in  heaps  as  manure  to  the  fields. 
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kinds  are  produced  from  the  egg  in  the  form 
of  worms  ;  from  whence  thoj  change  into  a 
more  perfect  form ;  namely,  that  of  aarelias, 
which  is  a  kind  of  middle  state  between  a 
worm  and  a  fly ;  and  from  thence  they  take 
their  last  mutation,  which  is  into  a  beautiful 
fly,  of  longer  or  shorter  duration,  according  to 
its  kind. 

The  ephemera,  in  its  flv  state,  is  a  very 
beaatifol- winged  insect,  and  has  a  strong  si- 
militude to  the  butterfly,  both  from  its  shape 
and  its  wings.  It  is  about  the  size  of  a  mid- 
dling  butterfly;  but  its  wings  difler  in  not 
being  covered  with  the  painted  dust  with  which 
those  of  butterflies  are  adorned,  and  rendered 
opaque,  for  they  are  very  transparent,  and  very 
thin.  These  insects  have  four  wings,  the  up- 
permost  of  which  are  much  the  largest ;  when 
the  insect  is  at  rest,  it  generally  lays  its  win^s 
one  over  the  other,  on  the  back.  The  body 
is  long,  being  formed  of  six  rings,  that  are 
larger  at  the  origin  than  near  the  extremity  ; 
and  from  this  a  tail  proceeds,  that  is  longer 
tiian  all  the  rest  of  the  fly,  and  consists  some- 
times of  three  threads  of  an  equal  length,  or 
sometimes  of  two  long  and  one  short  To  ac- 
quire this  beautiful  form,  the  insect  has  been 
obliged  to  undergo  several  transmutations:  but 
its  glory  is  very  short-lived,  for  the  hour  of  its 
perfection  is  the  hour  of  its  death ;  and  it  seems 
scarcely  introduced  to  pleasure,  when  it  is 
obliged  to  part  with  life. 

The  reptile  that  is  to  become  a  fly,  and  that 
is  granted  so  long  a  term,  when  compared  to 
its  latter  duration,  is  an  inhabitant  of  the  wa- 
ter, and  bears  a  very  strong  resemblance  to 
fishes,  in  many  particulars ;  having  gills  by 
which  it  breathes  at  the  bottom,  and  also  tlie 
tapering  form  of  aquatic  animals.  These  in- 
sects have  six  scaly  legs,  fixed  on  their  corse, 
let  Their  head  is  triangular:  the  eyes  are 
placed  forward,  and  may  be  distinguished  by 
their  largeness  and  colour.  The  mouth  is  fur- 
nished  with  teeth;  and  the  body  consists  of 
six  rings ;  that  next  the  corselet  being  largest, 
but  growing  less  and  less  to  the  end  :  the  last 
ring  is  the  shortest,  from  which  the  three 
threads  proceed,  which  are  as  long  as  the 
whole  body.  Thus  we  see  that  the  reptile 
bears  a  very  strong  resemblance  to  the  fly ; 
and  only  requires  wings  to  be  very  near  its 
perfection. 

As  there  are  several  kinds  of  this  animal, 
their  aurelias  are  consequenlly  of  different  col- 
ours ;  some  yellow,  some  brown,  and  some 
cream-coloured.  Some  of  these  also  bore 
themselves  cells  at  the  bottom  of  the  water, 
from  which  they  never  stir  out,  but  feed  upon 
the  mud  composing  the  walls  of  their  habita- 
tion,  in  contented  captivitv  ;  others,  on  the 
contrary,  range  about,  go  from  the  bottom  to 
the  surface,  swim  between  two  waters,  quit 


that  element  entirely  to  feed  upon  plants  by 
the  river  side,  and  then  return  to  their  favour. 
ite  element  for  safety  and  protection. 

The  reptile,  however,  though  it  lives  two  or 
three  years,  offers  but  little,  in  its  long  dura> 
tion,  to  excite  curiosity  :  it  is  hid  at  the  hot- 
torn  of  the  water,  and  feeds  almost  wholly 
within  its  narrow  habitation.     The  most  strik. 
ing  facts  command  our  attention  during  the 
short  interval  of  its  fly  state  ;  into  which  it 
crowds  the  most  various  transactions  of  itj 
little  life.     It  then  may  be  said  to  be  in  a 
hurry  to  live,  as  it  has  but  so  small  a  time  to 
exist     The  peculiar  sign  whereby  to  know 
that  these  reptiles  will  change  into  flies  in  a 
short  time,  consists  in  a  protuberance  of  the 
wings  on   the   back.       About   that  time  the 
smooth  and  depressed  form  of  the  upper  part 
of  the  body  is  changed  into  a  more  swollen 
and  rounder  shape  ;  so  that  the  wings  are,  in 
some    degree,   visible   through   the  external 
sheath  that  covers  them.     As  they  are  not  na* 
tives  of  England,  he  who  would  see  them  in 
their  greatest  abundance  must  walk,  about 
sun-set,  along  the  banks  of  the  Rhine,  or  the 
Seine  near  Paris ;  where,  for  about  three  days, 
in  the  midst  of  summer,  he  will  be  astonished 
at  their  numbers  and  assiduity.     The  thick« 
est  descent  of  the  flakes  of  snow  in  winter 
seems  not  to  equal  their  number :  the  whole 
aif  seems  alive  with  the  new-born  race ;  and 
the  earth  itself  is  alL  over  covered  with  their 
remains.     The  aurelias,  or  reptile  insects,  that 
are,  as  yet,  beneath  the  surface  of  the  water, 
wait  only  for  the  approach  of  evening  to  be- 
gin their  transformation.     The  most  industri- 
ous shake  off  their  old  garments  about  eight 
o'clock ;  and  those  who  are  the  most  tardy,  tre 
transformed  before  nine. 

We  have  already  seen  that  the  operation  of 
change  in  other  insects  is  laborious  and  pain- 
ful ;  but  with  these  nothing  seems  shorter,  or 
performed  with  greater  ease.  The  aurelias 
are  scarcely  lifted  above  the  surface  of  the 
water,  than  their  old  shea  thing-skin  bursts; 
and  through  the  cavity  which  is  thus  formed, 
a  fly  issues,  whose  wings,  at  the  same  instant, 
are  unfolded,  and,  at  the  same  time,  lift  it  into 
the  air.  Millions  and  millions  of  aurelias  rise 
in  this  manner  to  the  surface  ;  and  at  once  be. 
come  flies,  and  fill  every  quarter  with  their 
flutterings.  But  all  tbeae  sports  are  shortly  to 
have  an  end  ;  for,  as  the  little  strangers  live 
but  an  hour  or  two,  the  whole  swarm  soon  falls 
to  the  ground,  and  covers  the  earth,  Hke  a 
deep  snow,  for  several  hundred  yards,  on  every 
side  of  the  river.  Their  numbers  are  then  in- 
credible, and  every  object  they  touch  becomes 
fatal  to  them  ;  for  they  instantly  die  if  they 
hit  even  against  each  other. 

At  this  time  the  males  and  females  are  very 
differently  employed.     The  males,  quite  in- 
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notlve,  and  appKrantl^  wilbont  desires,  seem 
only  bom  to  die :  no  way  like  the  males  ol 
other  insects,  they  neither  follow  the  opposite 
sex,  nor  bear  any  enmity  to  each  other :  after 
fluttering  for  an  Lour  or  two,  they  drop  upon 
land,  without  seeming  to  receive  wings  for 
scarce  sny  other  purpose  but  to  satisfy  an  idle 
curiosity.  It  is  otherwise  with  the  females  ; 
tbey  are  scarce  risen  from  the  surface  of  the 
waier,  and  have  dried  their  wings,  but  they 
hasten  to  drop  their  eggs  haek  again.  If  they 
happen  also  to  flutter  upon  land,  they  deposit 


their  burden  i 


wher 


thet 


But  ihen  it  may  be  demanded,  where,  and 
what  manner,  are  these  eggs  fecundated,  as  no 
copulation  whatever  appears  between  the  sexes 
in  their  transitory  visit*  in  air?  Swaramer- 
dam  is  of  opinion,  that  they  are  impregnated 
in  the  manner  of  fish-spawn,  by  the  male,  after 
being  ejected  by  the  female  ;  but  beside  that 
this  doctrine  is  exploded  even  from  the  hislory 
of  fishes,  it  is  certain  that  the  males  have  not 
lime  for  thb  operation,  as  the  eggs  drop  to  the 
bottom  the  instant  they  are  laid  on  the  water. 
Reaumur  is  of  opinion  that  they  copulate  ;  but 
that  the  act  bears  a  proportion  in  shortness  to 
the  smalt  duration  of  their  lives;  and,  conse- 
ijuently,  must  be  so  soon  performed  as  to  be 
scarcely  visible.  This,  however,  is  at  best  for. 
cing  a  theory  ;  and  it  is  probable,  that  as  there 
are  many  insects  Vnown  to  breed  without  any 
impregnation  from  the  male,  as  we  have  al- 
ready seen  in  muscles  and  oysters,  and  shall 
hereafter  see  in  the  gnat,  ana  a  species  of  the 
beetle,  so  the  ephemera  may  be  of  this  num- 
ber. Be  this  as  it  may,  Uie  females  are  in 
such  haste  to  deposit  their  eggs,  that  multi- 
tudes of  them  fall  to  the  ground;  but  the 
greatest  part  are  laid  in  the  water.  As  they 
nutter  upon  the  surface,  two  clusters  are  seen 
issuing  from  the  extremity  of  their  body,  each 
containing  about  three  hundred  and  fifty  eggs, 
which  make  seven  hundred  in  all.  Thus,  of 
all  insects,  this  appears  to  be  the  most  proliiic; 
and  it  would  seem  that  there  was  a  necessity 
for  such  a  aupply,  as,  in  its  reptile  state,  it  is 
the  favourite  food  of  every  kind  of  fresh-water 
fish.  It  is  in  vain  that  these  little  animab 
form  galleries  at  the  bottom  of  the  river,  from 
whence  they  seldom  remove ;  many  kinds  of 
fish  break  in  upon  iheir  retreats,  and  thin  their 
numbers.  For  this  reason  fishermen  are  care- 
ful to  provide  themselves  witli  these  insects,  as 
the  most  grateful  bait;  and  thus  turn  the  fish's 
rapacity  to  its  own  destrnction. 

But  though  the  usaal  date  of  (hose  flies  is 
two  or  three  hours  at  farthest,  there  are  some 
kinds  that  live  several  days;  and  one  kind  in 
particular,  after  quitting  the  water,  baa  ano- 
ther case  or  skin  to  get  rid  of.  These  are  of- 
ten seen  in  the  Gelds  and  woods  distant  from 
the  water;  but  they  are  more  frequently  found 


in  its  vicinity.  They  are  often  found  sticking 
upon  walls  end  trees  ;  and  frequently  with  the 
bead  downwards,  without  changing  place,  or 
having  any  sensible  motion.  They  are  then 
waiting  for  the  moment  when  they  shall  be  di- 
vested of  their  last  incommodious  garment, 
which  sometimes  does  not  happen  for  two  or 
three  days  together,' 


■  Hmai-fig. — Of  all  Iniecta,  parhap*  the  most  iridelr 
dittribiiicd  uid  sbundtnt  in  numtwr  ti  indlTldiiili,  l>  Ihs 
bouM  &y,  Manm  DomoHca,  i  sped*!  ohiub  Irum  tU 
vonltant  occurrsncg  in  cveiy  slUutlen,  irlll  render  uiy 
prtclse  dtKription  of  it  uimerBSisry  ;  and  jet,  miiiy 
of  nir  retden  are,  parhipa,  uniirir*  that,  o[  th«  flies 
wblrh  craol  up  air  iHndoifi,  then  ar*  not  mAj  HTeral 
dirtlnL-t  ipedei,  but  aln  that  the  inwct  at  nboae  lonneuU 
ing  tllacld  upon  our  legs  in  the  ihowsi;  days  of  iiiinmRr, 
wa  are  to  olUn  enragad,  does  nut  (Ten  balong,  notwiih- 
itandiiig  it!  ipparent  identity,  to  Ibg  nirs  genua.  If  one 
of  theas  annortng  toiinentori  (nhlcb  la  llie  Sbmoryi 
eattatrant)  be  c-augbt  and  eiamined,  it  •'ill  b«  found  that 
tbe  mouth  is  fonned  into  a  born}'  abarp-pointed  iTea|ioii, 
opafale  of  piercing  tb«  fleib,  nhilit  tbe  lort  blunt  tp- 
paratui  of  the  mouth  of  tbe  muKa  is  quite  incompelant 
to  such  an  operation,  being  fitted  onlj  for  lbs  lipping  of 
lluldi,  or  the  extractien  of  honied  imeti:  fermlng  in 
fact,  ■  long  tubular  tucker,  jolDted  In  the  niiddie  so  a> 
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n}nm. 


to  fold  bark  dose  to  tbg  haad  (Pig.  i.  and  a.},  and  amifd 
at  the  bate  with  a  pair  of  eiartlrulatg  feelers  and  at  (hx 
eatremltf  with  tiro  fleabf  lobei,  which  irg  employed  as 
inatrmnenti  of  motion.  Thii  organ  poneiMi  Tery  great 
miucular  power,  and  wo  have  Egan  tbg  inaect  by  iu 
asiiBtanes  alone  ctny  offplecsi  of  lugar  much  larger  than 
iti  bead.  Tbe  under  nirnce  of  tbe  Ignnlnal  lobe)  Is  alio 
traimenely  ridged,  wbirh  nucl  neceanrlty  gite  greater 
facility  to  the  action*  of  the  organ,  by  enabling  It  to 
adapt  ItlBlf  more  readily  to  rough  aurhcei  (Fig.  c.).  Et 
la  cnentlai,  boweier,  that  the  neutb  ahould  be  proTided 


apptarma. 
with  soiue  instrument  for  piercing  gTin  the  soft  Bubatancgi 
of  which  Ihg  food  la  composed,  and  wg  accordingly  find 
a  fine  pgini  (ttie  tongue)  ariilDg  near  Che  glbowgd  pari  of 
tho  probcicii,  which  la  for  tahty  lodged  In  a  atronger 
point  (the  labnim),  both  when  at  reit  Btting  Into  the  caiuJ 
of  the  probotcia,  as  represeuted  ia  our  figure  a. 
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tbs  Bnbj  proboMl),  ind  in  figurg  ■  Itw  mouth  of  the 
blue.bMtIa  Uy  li  rapnwnMd,  hiTing  tha  toiigua  d' — 
(tgsd  from  the  •upsrlDr  timigsr  librum. 

AnoUHrintarMlingpKUtUrilf  ubwmhla  111  tbi 
meatlc  iy,iAte*  from  tha  ilnKlura  oflla  Taat,  aiublln|[l 
M  mlk  with  tha  graiteit  TkHHj,  not  only  upon  upright 
(urhrei,  but  ilioupon  tha  calling!  of  rtiomii  back  dowD- 
vi>rdi,Ritliout  itt  pMltloo  belogdlitorbH]  inconuquraica 
of  baiiig  contruy  to  gravitf.  Much  diTcnItf  of  opii ' 
hu   t>ken    plua    iinoogit    natur>l!sM   upoo    thii  c 
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"hereby  IdmcU  miinCiln  thetr  pcaltlon  upoo  •mooth 
•ubiUiHM),  rtatai,  th>t  "  i\,tn  fllu  ind  othsr  iniecti, 
beildai  ihalr  ihiTp-hooksd  ntllg,  htva  ilio  iklnn;  palmi 
lo  their  feat,  la  enibJe  Ih™  lo  (tick  on  glu)  >nd  other 
imoolh  bodln  hjr  meuit  nf  tha  puMura  of  (ha  almoipbere, 
liter  tha  maimer  u  I  hiTe  »en  boya  rarrj.  heavy  Konea 
"iiUioiiljr  •  BBlpieca  of  leather  clipped  or  Ihok^  at  Ibe 


itMie."  Onbert  WUta,  of  Salknie,  ado|«*d  DeAtm'i 
opinion,  addi  d|,  that  dthoogh  Ih*  fliea  are  (nilr  maUed, 
from  tbair  li^toan  and  alaftnas,  to  orareaaie  the 
walgbtofalrlu  warm  waatber,  yot  that  In  tba  dadinc 
of  the  year  tlili  ladntane*  booomaa  too  mightf  fcr  their 
djmlniihed  rtrangth,  and  we  aee  Siei  lahouring  akng 
and  lugging  tbair  feal  In  windewi  at  if  (hey  itaeh  kit  to 
the  gtaa,  and  It  If  with  tha  utmoil  dlScul^  tlwt  they 
can  draw  one  foot  from  another,  and  dltaogaga  their 
hirilow  opi  from  the  ■IlppiTyiarbca. 

Thii  opinion,  wbidi  baa  boon  antartaiiiad  by  the 
m^iorlty  of  Ent«nok«ltU  dT  the  praaent  d^,  faaa  ac^nlrcd 
addUicntl  weight  by  the  elabonta  innMigattana  sf  Sir 
EierardKome,  andertikonatlbaN^gMtioaafSir  Joaeph 
Banki,  with  the  aiiletance  of  that  unriTillad  inienaco|rie 
artW,  M.  Bauer,  and  pDbllifaed  In  tha  Phihiaophieal 
Traneaclloni  for  18lS.  The  uekan,  of  whidi  acTanl 
kindi  of  fllot  poMBM  Ihrea  to  ewh  foot,  ara  aUacbad,  ea 
wlU  be  nen  fmn  our  figuree,  beneath  the  laaa  d  V*» 
elawi,  and  are  of  an  onl  abapa  and  membranooa  laataia, 
being  conrex  aboro,  haTing  the  tidei  nliiutily  aanatad, 
and  the  under  ooncaTe  lurlaee  coniad  with  down  m 
haira.  la  order  to  caute  the  alleged  TaconiB.  boa 
lucken  are  aitended,  but,  when  tba  fly  wlahea  to  niai 
ita  lagi,  tbey  are  brought  logetbar  and  bided  up  at  M 
ware  between  tba  bodu.  Meiart.  Kirby  and  Spena 
hare  likewjee  adopted  thh  opinion,  eauidaring  it  at 
■•proradmortiallafcclorlly."  Other  autbonof  no  neaa 
repute  baia,  however,  entertained  a  dlBbrent  opinlin, 
and  have  enllraly  rejected  the  idea  of  a  lacunm  being 
produced ;  thui  Di  Hooka  deacrlbea  the  luckara  at  paliat 
or  eolee,  hetet  undemealh  wiib  imall  brltUei  or  tenten 
like  the  cone  teeth  of  a  card  for  wwking  wool,  which  bo 
conoelTOd  glTOt  them  a  itrong  hold  upuD  objecta  hating 
Irregular  w  yiaiding  lur&cea  \  aiid  he  imagtoed  Ibii 
there  li  upon  glas  a  kind  oIuiMk)'  rabilanea,  panetrabli 
by  the  paintt  of  their  britUei.  The  eame  oplnkn  it  el>i> 
giren  by  Shaw  Id  bla  "  Nilure  Oiiplayed,"  and,  more 
recently,  Mr  Blickwall  ba>  oontidered  that  the  mMiwB 
of  the  fly  are  to  be  accounted  for  upon  tneehanlcal  prin- 
ciple! alone ;  thua  upon  InipaetJng  the  ttmctura  of  the 
pvta  of  the  (ucken  {lagarding  which  great  want  of  ae. 
cordance  aiiita  In  the  deecrlptloni  of  autbon),  •■  it  wm 
Immediately  parcelTed  that  the  function  aacrfbed  to  tbea 
by  Dr  Derfaam  and  Sir  B.  Home  li  quite  iocompau'ble 
with  their  orginliatioti.  Minute  halrt  Taiy  cknlj  let 
and  directed  downwardi  to  rompletely  cotct  the  inferior 
turbca  of  the  expended  membranea,  improperly  danon- 
tnitad  tucken,  with  which  the  terminal  joint  of  the  fwl 
of  fllat  It  prorlded,  thit  it  cannot  poealUy  be  bnn^hl 
Into  contact  with  the  object  m  which  thoae  inaecti  moTc, 
by  any  miacular  force  they  are  capable  of  exerting ;  the 
production  of  a  tacuutn  between  each  membnoe  and  the 
gdaiia  of  poaltion  ii  Iherefore  clearly  impiacticthla,  unlen 
the  numeroua  haln  on  tha  undenlde  of  tfaeaa  wbus 
iodiTidually  perlbrni  the  cOce  of  aucken ;  and  there 
deal  not  ai^war  to  be  any  thing  In  thetr  mecbanltD, 
which  in  the  illghtett  degree  rounleninm  lucb  a  bypo- 
theile.  When  highly  magnified,  their  extremitiei,  it  ia 
true,  an  aean  lo  be  amiBwhat  enlarged,  but  when  tbey 
are  viewed  In  action  or  in  repoao,  tbey  neter  aaturm  a 
Hgure  at  all  adapted  to  the  formation  of  a  vacuum." — 
Moreover,  on  encloaing  a  bouse-fly  In  the  receiver  of  en 
alr.pump,  "  It  wat  detnonttratod  to  tha  entire  letiihc- 
tion  of  teveral  intelligent  gentlemen  preeenl,  thU  tba 
houte-fly,  while  il  raulni  It*  vital  powen  unlmp^rtd, 
cannot  only  Iraveno  the  upright  aidea,  bat  even  tba  in- 
terior of  tha  dome  of  an  e^taiuM  receiver,  and  that  tha 
causa  of  itt  relailng  Ita  holi),  and  ultimately  falling  tmm 
the  ttation  it  occupied,  wu  a  dimlnulan  of  ramcular 
force,  atlribut^le  la  impeded  re^ntlon."  Hence  Mr 
BlackwaU  It  induced  to  believe,  in  the  memotr  abova 
referred  lo,  that  intects  are  enabled  to  take  hold  of  any 
roughneit,  or  irregularity  of  aurftce,  by  meani  of  the  fine 
halrg  compoalng  the  hrvtbat,  the  matt  carefully  poll&hed 
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gius  not  being  found  free  from  flawi  and  imperfec- 
tionsy  when  Tie  wed  in  a  farourablf  light  with  a  powerful 
lens. 

A  still  diflerent  opinion  has  been  muntained  by  other 
authors  upon  this  subject;  who,  setting  aside  all  idea  of 
a  vacuum,  have  ooiqectured  that  the  suckers,  as  they 
have  been  termed,  contain  a  glutinous  secretion*  capable 
of  adhering  to  well-cleaned  glass ;  thus  the  Abbi  de  la 
Pluche  states,  that  when  the  fly  marches  over  any  pol- 
ished body,  on  which  neither  her  claws  nor  her  points 
can  fasten,  she  sometimes  compresses  her  sponge  and 
causes  it  to  evacuate  a  fluid,  which  Axes  her  In  such  a 
manner  as  prevents  her  falling,  without  diminishing  the 
facility  of  her  progress  ;  **  but  it  is  much  more  probable," 
he  adds,  *<  that  the  sponges  correspond  with  the  fleshy 
balls  which  accompany  the  claws  of  dogs  and  cats,  and 
that  they  enable  the  fly  to  proceed  with  a  softer  pace, 
and  contribute  to  tlie  preservation  of  its  cUws,  whose 
pointed  extremities  would  soon  be  impaired  without  this 
prevention."  Notwithstanding  the  ridicule  which  has 
been  thrown  upon  this  opinion  in  a  recent  entomological 
work,  it  appears,  from  still  more  recent  investigations,  to 
be  the  best  founded. of  any  hitherto  advanced.  Thus,  an 
anonymous  writer  has  published  an  account  of  various 
experiments  and  examinations  upon  this  subject,  which 
appear  satis&ctorily  to  prove,  that  it  is  not  by  the  ap- 
plication  of  extremely  small  points  to  invisible  irregular- 
ities on  the  surface  of  gh»s,  that  the  pulvilli  or  suckers 
are  attached,  but  by  simple  adhesion  of  the  enlarged  ends 
of  the  hairs  assisted  by  a  fluid  that  is  probably  secreted 
there,  aud  the  author  is  therefore  reduced' to  refer  the 


effect  to  molecular  attraction  only.  It  Is  also  stated, 
that  when  the  foot  of  the  fly  is  detached,  a  distinct  fluid 
trace  will  often  be  left  by  each  individual  hair,  the  spotty 
pattern  thus  left  on  the  glass  appearing  to  be  of  an  oily 
character,  for  if  breathed  on.  It  remains  after  the  moisture 
is  evaporated.  The  contrary  opinion,  although  contained 
in  a  review  of  Mr  Blackwall's  Memoir  above  noticed, 
was  evidently  written  in  ignorance  of  the  subsequent 
observations  of  that  author  contained  in  the  appendix  of 
the  volume  in  which  It  appeared,  and  in  which  several 
facts  are  stated,  which  appear  *'  quite  inexplicable,  ex- 
cept on  the  supposition  that  an  adhesive  secretion  is 
emitted  by  the  instruments  employed  in  climbing ;" 
and  it  is  subsequently  affirmed,  tiiat  careful  and  re- 
peated examinations  made  with  lenses  of  moderately 
high  magnifying  powers,  in  a  strong  light  and  at  a  &vour. 
able  angle,  speedily  convinced  Mr  Blackwall  that  his 
conjecture  was  well  founded,  as  he  never  failed  to  dis- 
cover  *^  unequivocal  evidence  of  its  truth.*' 

We  have  had  a  two-fold  object  in  thus  setting  before 
the  reader,  at  coosideralile  length,  the  various  opinions 
promulgated  upon  the  subject,— the  first  being  occasioned 
by  the  interest  attached  to  so  peculiar  a  phenomenon  ; 
and  the  second  resulting  from  a  desire  to  show  that,  even 
in  the  commonest  insects,  there  are  most  ample  ma- 
terials of  no  ordinary  or  uninteresting  kind  for  the  full 
exercise  of  the  mind  of  the  ingenious  observer  of  nature. 
It  will  seem  extraordinary,  but  it  is  nevertheless  true, 
tliat  there  is  scarcely  any  domestic  insect  of  whose  ecoo» 
omy  we  are  more  ignorant  than  that  of  the  Musca  do- 
mettica, — History  qf  Inseiitt  London  1835. 
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CHAP.   I. 

OP  CATSBPILLAR8  IN  QBNERAL. 

Iv  we  Uke  a  cursory  view  of  insects  in  general, 
caterpillars  alone,  and  the  butterflies  and  moths 
they  give  birth  to,  will  make  a  third  part  of 
the  number.  Wherever  we  move,  wherever 
we  turn,  these  insecta,  in  one  shape  or  another, 
present  themselves  to  our  view.  Some,  in 
every  state,  ofier  the  moat  entertaining  spec- 
tacle ^  others  are  beautiful  only  in  their  wing- 
ed form.  Many  persons,  of  which  number  I 
am  one,  have  an  invincible  aversion  to  cater- 
pillars  and  worms  of  every  species :  there  is 
something  disagreeable  in  their  slow  crawling 
motion,  for  which  the  variety  of  their  oolouring 
can  never  compensate.  But  others  feel  no  re- 
pugnance at  observing,  and  even  handling, 
them  with  the  most  attentive  application. 

There  is-  nothing  in  the  bntterfly- state  so 
beautiful  or  splendid  as  these  insects.  They 
ierve,  not  less  than  the  birds  themselves,  to 
banish  solitude  from  oar  walks,  and  to  fill  up 
our  idle  intervals  with  the  most  pleattng  spe- 
culations. The  butterfly  makes  one  of  the 
principal  ornaments  of  oriental  poetry ;  but  itr 
those  countries,  the  insect  is  larger  and'  more 
beautifdl  than  with  us. 

The  beauties  of  the  fly  may,  therefore,  very 
well  excite  our  curiosity  to  examine  the  reptile. 
But  we  are  still  more  strongly  attached  to  this 
tribe  from  the  usefulness  of  one  of  the  number. 
The  silk-worm  is,  perhaps,  the  most  serviceable 
of  all  other  animals;  since,  from  its  labours,  and 
the  manufacture  attending  it,  near  a  third  part 
of  the  world- are  clothed,  adorned,  and  sup- 
ported. 

Caterpillars  may  be  easily  distinguished 
from  worms  or  maggots,  by  the  number  of  their 
feet ;   and  by  their  producing  butterflies   or 


moths.'  When  the  sun  calls  up  vegetatioo,  and 
vivifies  the  various  eggs  of  insecta,  the  cater. 
pillars  are  the  first  that  are  seen  upon  almost 
every  vegetable  and  tree,  eating  its  leaves,  and 
preparing  for  a  state  of  greater  perfectioo. 
They  have  feet  both  before  and  behind;  which 
not  only  enable  them  to  move  forward  by  i 
sort  of  steps  made  by  their  fore  and  hinder 
parts,  but  also  to  climb  up  vegetables,  and  to 
stretch  themselves  out  from  the  houghs  and 

>  There  Is  one  tribe  <tf  caterpillar  called  Swrveyun,a 
Oeomtur»,  which  walk  by  firat  fixing  the  fore^fwtt,  lod 
tfaeu  doubling  the  body  into  a  TorGcal  arch ;  this  idion 
brings  up  the  hind  part  of  the  caterpillar,  which  ii  fur- 
nished with  prolega,  cloae  to  the  head.  The  hind  a- 
tremity^  being  then  fixed  by  means  of  the  prolegs  nto- 
ated  at  that  part,  the  body  is  again  extended  into  t 
straight  line ;  and  this  process  being  repeated,  the  o- 
terpUlar  advances  by  a  succession  of  paces,  as  if  it  «<n 
measuring  the  distance,  by  converting  its  bodjr  into  t 
pair  of  compasses.  At  the  same  time  thai  they  emp% 
this  process,  they  farther  provide  for  their  security,  (9* 
spimiing  a  thread,  which  they  fasten  to  dtfiereiit  point* 
of  the  ground,  as  they  go  along. 

Many  other  species  of  caterpillar  practise  the  suie 
art  of  spinning  fine  silken  threads,  which  espedalij  in- 
sist them  in  their  progression  over  smooth  surfaces,  vA 
also  In  descending  from  a  height  through  the  air.  Tb« 
caterpiUar  of  the  cabbage-bvtterfly,  is  thus  enalded  \» 
dimb  up  and*  down  a  pane  of  glass,  fwr  which  perpoie  it 
fixes  the  threads  that  it  spins  in  a  signgline«  foniiiR|» 
many  step*  of  a  rope-ladder.  Th«  material  of  wbH 
these  threads  are  made,  is  a  gtutinous  secretion,  whirit, 
on  being  deposited  on  glass,  adheres  firmly  to  it,  ftiid  tery 
soon  acquires  consistence  and  hardness  by  the  action  of 
the  air. 

Other  caterpillarsr  which  feed  on  trees,  and  have  ottrn 
occasion  to  descend  from  one  branch  to  another,  seud  out 
a  rope  made  with  the  same  material,  which  they  can  pro- 
long indefinitely ;  and  thus  either  suspend  themselves  i( 
pleasure  in  the  air,  or  let  themselves  down  to  the  grouoi 
They  continue,  while  walking,  to  spin  a  thread  as  tfae\ 
advance,  so  that  they  can  always  easily  retjmce  tbeir 
steps  by  gathering  up  the  due  they  have  left,  and  re- 
ascend  to  the  height  from  whirii  they  had  allowed  them- 
selves to  drop. — Dr  RogeV$  Bridfewater  Tnatiu. 
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stalks  to  reach  their  food  at  a  distance.  All 
of  this  class  have  from  eight  feet,  at  the  least, 
to  sixteen  ;  and  this  may  serve  to  distinguish 
them  from  the  worm -tribe,  that  never  have  so 
many.  The  animal  into  which  they  are  con. 
verted  is  always  a  butterfly  or  moth ;  and  these 
are  always  distinguished  from  other  flies,  by 
having  their  wings  covered  over  with  a  paint- 
ed dust,  which  fives  them  such  various  beauty. 
The  wings  of  flies  are  transparent,  as  we  see 
in  the  common  flesh-fly ;  while  those  of  beetles 
are  hard,  like  horn :  from  such,  the  wing  of  a 
butterfly  may  be  easily  distinguished;  and 
words  would  obscure  their  difierences. 

From  h^ice  it  appears,  that  caterpillars, 
whether  in  the  reptile  state,  or  advanced  to 
their  last  state  of  perfection  into  butterflies, 
may  easily  be  distinguished  from  all  other  in. 
sects;  being  animals  peculiarly  formed,  and 
also  of  a  peculiar  nature.  The  transmutations 
they  undergo  are  also  more  numerous  than 
those  of  any  insect  hitherto  mentioned ;  and, 
in  consequence,  they  have  been  placed  in  the 
third  order  of  changes  by  Swammerdam,  who 
has  thrown  such  lights  upon  this  part  of  natu- 
ral' history.  In  the  second  order  of  changes, 
mentioned  before,  we  saw  the  grasshopper  and 
the  earwig,  when  excluded  from  the  egg)  assume 
a  form  very  like  that  which  they  were  after 
to  preserve  ;  and  seemed  arrived  at  a  state  of 
perfection,  in  all  respects,  except  in  not  having 
wings ;  which  did  not  bud  forth  until  they 
were  come  to  maturity.  But  the  insects  of  this 
third  order,  that  we  are  now  about  to  describe,  go 
through  a  much  greater  variety  of  transforma- 
tions ;  for  when  they  are  excluded  from  the  egg, 
they  assume  the  form  of  asmall  caterpillar,  which 
feeds  and  grows  larger  every  day,  often  chang. 
ing  its  skin,  but  stiil  preserving  its  form. 
When  the  animal  has  come  to  a  certain  mag- 
nitude in  this  state  it  discontinues  eating, 
makes  itself  a  covering  or  husk,  in  whish  it 
remains  wrapped  up,  seemingly  without  life  or 
•motion ;  and  after  having,  for  some  time,  con- 
tinued in  this  state,  it  once  more  bursts  its 
confinement,  and  comes  forth  a  beautiful  but- 
terfly. Thus  we  see  this  animal  put  on  no 
less  than  three  different  appearances  from  the 
time  it  is  first  excluded  from  the  egg.  It  ap- 
pears  a  crawling  caterpillar;  then  an  insensi- 
ble aurelia,  as  it  is  called,  without  life  or  sta- 
tion ;  and,  lastiy,  a  butterfly,  variously  paints 
ed,  according  to  its  different  kind.  Having 
thus  distinguished  this  class  of  insects  from  all 
others,  we  will  first  survey  their  history  in 
general ;  and  then  enter  particularly  into  the 
manners  and  nature  of  a  few  of  them,  which 
most  deserve  our  curiosity  and  attention. 


CHAP.   XL 

OF  THB   TRANSFORMATION   OF   THE   CATER- 

PII<LAR  INTO  ITS  CORRESPONDIKO 

BT7TTERFLY  OR  MOTH. 

Wmbm  winter  has  disrobed  the  trees  of  their 
leaves,  nature  then  seems  to  have  lost  her  in- 
sects. There  are  thousands  of  different  kinds, 
with  and  without  wings,  which,  though  swarm- 
ing at  other  seasons,  then  entirely  disappear. 
Our  fields  are  re. peopled,  when  the  leaves  be- 
gin to  bud,  by  the  genial  influence  of  spring ; 
and  caterpillars,  of  various  sorts,  are  seen  feed- 
ing  upon  the  promise  of  the  year,  even  before 
the  leaves  are  completely  unfolded.  Those 
caterpillars,  which  we  then  see,  may  serve  to 
give  us  a  view  of  the  general  means,  which 
nature  employs  to  preserve  such  a  number  of 
insects  during  that  season,  when  they  can  no 
longer  find  subsistence.  It  is  known,  by 
united  experience,  that  all  these  animals  are 
hatched  from  the  eggs  of  butterflies ;  and  those 
who  observe  them  more  closely,  will  find  the 
fly  very  careful  in  depositing  its  eggs,  in  those 
places,  where  they  are  likely  to  be  hatched , 
with  the  greatest  safety  and  success.  During 
wintety  therefore,  the  greatest  number  of  cater- 
pillars are  in  an  egg^state ;  and  in  this  lifeless 
situation  brave  all  the  rigours  and  the  humid« 
ity  of  the  climate  ;  and  though  often  exposed 
to  all  its  changes,  still  preserve  the  latent 
principles  of  life,  which  is  more  fully  exerted 
at  the  approach  of  spring.  That  same  power 
that  pushes  forth  the  budding  leaf  and  the 
opening  flower,  impels  the  insect  into  anima- 
tion ;  and  nature  at  once  seems  to  furnish  the 
guest  and  the  banquet  When  the  insect  has 
k)und  force  to  break  its  shell,  it  always  finds 
its  favourite  aliment  provided  in  abundance  be- 
fore it 

But  all  caterpillars  are  not  sent  off  from  the 
egg  in  the  beginning  of  spring ;  for  many  of 
them  have  subsisted  during  the  winter  in 
their  aurelia  state ;  in  which  as,  we  have 
briefly  observed  above,  the  animal  is  seem- 
ingly deprived  of  life  and  motion.  In  this 
state  of  insensibility,  many  of  these  insects 
continue  during  the  rigours  of  winter;  some 
iDclosed  in  a  kind  of  shell,  which  they  have 
spun  for  themselves  at  the  end  of  autumn  ; 
some  concealed  under  the  bark  of  trees ;  others 
in  the  chinks  of  old  walls ;  and  many  buried 
under  ground.  From  all  these,  a  variety  of 
butterflies  are  seen  to  issue  in  the  beginning  of 
spring  ;  and  adorn  the  earliest  part  of  the  year 
with  their  painted  flutterings. 

Some  caterpillars  do  not  make  any  change 
whatsoever  at  th^  approach  of  winter;  but 
continue  to  live  in  their  reptile  state  through 
all  th^  severity  of  the  season.     They  choose 


492 


HISTORY  OF  INSECTS. 


tliemselves  Bome  retreat,  where  they  may  re- 
main undisturbed  for  months  together ;  and 
there  they  continue  motionless,  and  as  insensi- 
ble as  if  they  were  actually  dead.  Their  con* 
stitution  is  such,  that  food  at  that  time  would 
be  useless ;  and  the  cold  prevents  their  mak- 
ing those  dissipations  which  require  restora- 
tion. In  general,  caterpillars  of  this  kind 
are  found  in  great  numbers  together,  inclosed 
in  one  common  web,  that  covers  them  ail, 
and  serves  to  protect  them  from  the  injuries  of 
the  air. 

Lastly,  there  are  some  of  the  caterpillar 
kind, whose  butterflies  live  all  the  winter;  and 
who,  having  fluttered  about  for  some  part  of 
the  latter  end  of  autumn,  seek  for  some  retreat 
during  the  winter, in  order  to  answer  the  ends 
of  propagation  at  the  approach  of  spring. 
These  are  often  found  lifeless  and  motionless 
iu  the  hollows  of  trees  or  the  clefts  of  timber ; 
but  by  being  approached  to  the  Are,  they  re- 
cover life  and  activity,  and  seem  to  anticipate 
the  desires  of  the  spring. 

In  general, however,  whether  the  animal  has 
subsisted  in  an  tgg  state,  during  the  winter ; 
or  whether  as  a  butterfly,  bred  from  an  aurelia, 
in  the  beginning  of  spring  ;  or  a  butterfly  that 
has  subsisted  during  the  winter,  and  lavs  eggn 
as  soon  as  the  leaves  of  plants  are  shot  for- 
ward ;  the  whole  swarm  of  caterpillars  are  in 
motion  to  share  the  banquet  that  nature  has 
provided.  There  is  scarcely  a  plant  that  has 
not  its  own  peculiar  insects;  and  some  are 
known  to  support  several  of  different  kinds. 
Of  these,  many  are  hatched  from  the  eggy  at 
the  foot  of  the  tree,  and  climb  up  to  its  leaves 
for  subsistence ;  the  eggs  of  others  have  been 
glued  by  the  parent  butterfly  to  the  leaves ; 
and  they  are  no  sooner  excluded  from  the  shell, 
but  they  find  themselves  in  the  midst  of  plenty. 

When  the  caterpillar  first  bursts  from  the 
egg,  it  is  small  and  feeble ;  its  appetites  are 
in  proportion  to  its  size,  and  it  seems 'to  make 
no  great  consumption  ;  but  as  it  increases  in 
magnitude,  it  improves  in  its  appetites ;  so 
that,  in  its  adult  caterpillar  state,  it  is  the 
most  ravenous  of  all  animals  whatsoever.  A 
single  caterpillar  will  eat  double  its  own  weight 
of  leaves  in  a  day,  and  yet  seems  no  way  dis- 
ordered by  the  meal.  What  would  mankind  do, 
if  their  oxen  or  their  horses  were  so  voracious  ? 

These  voracious  habits,  with  its  slow  crawl- 
ing motion,  but  still  more  a  stinging  like  that 
of  nettles,  which  follows  upon  handling  the 
greatest  number  of  them,  make  these  insects 
not  the  most  agreeable  objects  of  human  curi- 
osity. However,  there  are  many  philosophers 
who  have  spent  years  in  their  contemplation ; 
and  who  have  not  only  attended  to  their  habits 
and  labours,  but  minutely  examined  their 
structure  and  internal  conformation. 

The  body  of  the  caterpillar,  when  anatomi. 


cally  considered,  is  found  composed  of  rings; 
whose  circumference  is  pretty  near  circular  or 
oval.     They  are  generally  twelve  in  uamber, 
and  are  all  membranaceous ;  by  which  cater- 
pillars may  be  distinguished  from  many  otber 
insects,  that  nearly  resemble  them  in  form. 
The  head  of  the  caterpillar  is  connected  to  the 
^rat  ring  by  the  neck ;  that  is  generally  so 
short  and  contracted,  that  it  is  scarce  visible. 
All  the  covering  of  the  head  in  caterpillars 
seems  to  consist  of  a  shell ;  and  they  have  nei- 
ther upper  nor  under  jaw,  for  they  are  both 
placed  rather  vertically,  and  each  jaw  armed 
with    a   large  thick  tooth,  which  is  tinglj 
equal   to  numbers.      With    these  the  ani- 
mals    devour    their    food   in    such    amazing 
quantities ;    and    with    these,    some   of  the 
kind  defend  themselves    against   their  en^ 
mies.     Though   the    mouw    be    kept  shot, 
the  teeth  are  always  uncovered ;  and  while 
the  insect  is  in  health  they  are  seldom  with- 
out employment      Whatever  the  caterpillar 
devours,  these  teeth  serve  to  chop  it  into  nnall 
pieces,  and  render  the  parts  of  the  leaf  fit  for 
swallowing.     Many  kinds,  while  they  are  jet 
youne,  eat  only  the  succulent  part  of  the  leaf, 
and  leave  all  the  fibres  untouched ;  others, 
however,  attack    the    whole    leaf,    and  eat 
it  clean  away.     One  may  be  amused,  for  a 
little   time,  in  observing    the   avidity  with 
which  they  are  seen  to  feed ;  some  are  sees 
eating  the  whole  day  ;  others  have  their  boon 
of  repast ;  some  choose  the  night,  and  others 
the  day.     When  the  caterpillar  attacks  a  leaf, 
it  places  its  body  in  such  a  manner  that  tlie 
edge  of  the  leaf  shall  fall  between  its  feet, 
which  keeps  it  steady  while  the  teeth  are  em- 
ployed in  cutting  it :  these  fall  upon  the  leaf 
somewhat  in  the  manner  of  a  pair  of  gardener's 
shears  ;  and  every  morsel  is  swallowed  as  soon 
as  cut      Some  caterpillars  feed  upon  leaves 
so  very  narrow,  that  they  are  not  broader  than 
their  mouths ;  in  this  case  the  animal  is  aeen 
to  devour  it  ifrom  the  point,  as  we  would  eat 
a  radish. 

As  there  are  various  kinds  of  caterpillan, 
the  number  of  their  feet  are  various;  some 
having  eight,  and  some  sixteen.  Of  these  feet 
the  six  foremost  are  covered  with  a  sort  of 
shinine  gristle;  and  are  therefore  called  the 
shelly  legs.  The  hindmost  feet,  whatever  be 
their  number,  are  soft  and  flexible,  and  are 
called  membranaceous.  Caterpillars  also, with 
regard  to  their  external  figure,  are  eitber 
smooth  or  hairy.  The  skin  of  the  first  kind 
is  soft  to  the  touch,  or  hard  like  shagreen ;  the 
skin  of  the  latter  is  hairy,  and  as  it  were 
thorny ;  and  generally,  if  handled,  atings  like 
nettlea  Some  of  them  even  cause  this  sting- 
ing pain  if  but  approached  too  nearly. 

Caterpillars,  in  general,  have  six  small 
black  spots  placed  on  the  circumference  of  tbe 
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fore  ring,  and  a  littla  to  the  side  of  the  head. 
Three  of  tbeae  nre  larger  than  the  rest,  and 
are  conTez  and  tran8pH.rent :  these  Reaumui 
takes  to  be  the  eyes  of  the  caterpillar;  how. 
ever  most  of  these  reptilea  have  very  iillie  oo 
casion  for  sight,  and  seem  only  to  be  directed 
by  their  feeling. 

But  the  parts  of  the  caterpillar's  body  which 
most  jaatly  demand  our  attention,  are  the  stig- 
mata, as  tbeyare  called  ;  or  those  holes  on  the 
sides  of  ils  body,  through  which  the  animal  ia 
supposed  to  breathe.  All  along  thia  insect') 
body,  on  each  side,  these  holes  are  easily  dis. 
covenble.  They  are  eighteen  in  number, 
nine  on  a  aide,  rather  nearer  the  belly  than 
ihe  back;  a  hole  for  eveir  ring,  of  which  the 
animal'a  body  is  composed,  except  the  second, 
the  third,  and  the  last  These  oval  openings 
maybe  considered  as  so  many  mouths,  through 
which  the  insect  breathes  ;  but  with  this  dif- 
ference, that  as  we  have  but  one  pair  of  lungs, 
the  caterpillar  has  no  leas  than  eighteen.  It 
requires  no  great  anatomical  dexterity  to  dis- 
cover these  lungs  in  the  larger  kind  of  cater- 
pillars :  they  appear,  at  first  view,  to  be  hollow 
cartilaginous  tubes,  andof  the  colour  of  mother' 
of.pearl.  Theae  tubes  are  often  aeen  to  unite 
with  each  other ;  some  are  perceived  to  open 
the  intestinea ;  and  some  go  to  different  parts  of 
Ihe  inrface  of  the  body.  That  these  vessels 
serve  to  convey  the  air,  appears  evidently,  from 
the  lamona  experiment  of  Malpighi ;  who,  b' 
stopping  up  the  mouths  of  the  stigmata  will 
nil,  (juickl^  snfibcated  the  animal,  which  was 
seen  to  die  convulsed  the  instant  after.  *- 
nrder  to  ascertain  his  theory,  he  robbed 
upon  other  parts  of  the  insect's  body,  leaving 
the  stigmata  free  ;  and  this  seemed  to  have  no 
eSect  upon  the  animal's  health,  but  it  continued 
to  move  and  eat  as  usual :  he  rubbed  oil  on 
the  stigmata  uf  one  aide,  and  the  animal  under, 
went  a  partial  convulsion,  but  recovered  soon 
after.  However,  it  ought  to  be  observed,  Ihat 
air  ii  not  so  necessary  to  these  as  to  the  nobler 
ranks  of  animals,  since  caterpillara  wilt  live 
in  an  exhausted  receiver  for  several  days  to- 
gether; and  though  they  seem  dead  at  the 
bottom,  yet  wben  taken  out,  recover,  and  re- 
tame  their  former  vivacity. 

If  the  caterpillar  be  cut  upon  longitudinally 
along  Ihe  back,  its  intestines  will  be  perceived 
running  directly  in  a  straight  line  from  the 
month  to  the  anus.  They  resemble  a  number 
of  small  bags  opening  into  each  other ;  and 
atrengthqned  on  Iwtfa  sides  bv  a  fleshy  cord  by 
which  they  are  united.  These  insects  are, 
upon  many  occasions,  seen  to  cast  forth  the 
intemal  coat  of  their  intestines  with  their  food, 
inthe  changes  which  they  sofre<)aently  undergo. 
—  But  the  intestines  take  up  but  a  small  part 
of  the  animal's  body,  if  compared  to  the  fatty 
anbstance  ia  which  they  are  involved.     This 


substance  changes  its  colour  when  the  insect's 
metamorphosis  begins  to  approach  ;  and  from 
white  it  is  usually  seen  to  bemme  yellow.  If 
to  these  parts  we  add  the  caterpillar's  imple- 
ments for  spinning,  (for  all  caterpillars  spin  at 
one  lime  or  another,)  we  shall  have  a  rude 
sketch  of  this  animal's  conformation :  how- 
ever, we  shall  reserve  the  description  of  those 
parts  till  we  come  to  the  history  of  the  silk- 
worm, where  the  manner  in  which  these  in- 
sects spin  their  webs,  will  most  properly  Gnd 
a  place. 

The  life  of  a  caterpillar  seems  one  contin- 
ued succes^on  of  changes,  and  it  ia  seen  to 
throw  off  one  skin  only  to  assume  another ; 
which  also  is  dtveated  in  its  turn  :  and  thus 
for  eight  or  ten  times  successively.'  We 
must  not,  however,  confound  this  changing  of 
the  skin  with  the  great  metamorphosis  which 


'  Ona  oT  tha  mot  ilngaJir 


iiw  moult  at  catupillui,  !■  lbs  minoar  in  wnirti  iiw 
bsin  are  dcpsaliad  Id  tha  oaw  skin  before  moutlitig. 
Thus  sre  not.  Ilka  tha  feet  *nd  <iChar  urguB,  ibeithetJ 


•ana  whn  It  hu  Jiut  out  Ha  Ma,  Uw  hdn  iSu  mobi 
•UBS,  nalural  iliei  d  i/f.  lufta  <<  (la  hain  mifiilbili  *, 
loot  ■ibi:ti!S<S;  ■'.  tbe  ratan^Unr  wadfiBt  Ihioufh  Oia  ol 
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it  is  afterwards  to  undergo.  The  throwing 
one  skin,  and  assuming  another,  seems,  in  com- 
parison, but  a  slight  operation  among  these 
animals  :  this  is  but  the  work  of  a  day ;  the 
other  is  the  great  adventure  of  their  lives. 
Indeed,  this  faculty  of  changing  the  skin,  is 
not  peculiar  to  caterpillars  only,  but  is  com- 
mon to  all  the  insect  kind  ;  and  even  to  some 
animals  that  claim  a  higher  rank  in  nature. 
We  have  already  seen  the  lobster  and  the  crab 
outgrowing  their  first  shells,  and  then  bursting 
from  their  con6nement,  in  order  to  assume  a 
covering  more  roomy  and  convenient.  It  is 
probable  that  the  louse,  the  flea,  and  the  spi- 
dery  change  their  covering  from  the  same  ne- 
cessity ;  and  growing  too  large  for  the  crust 
in  which  they  have  been  for  some  time  enclos- 
ed, burst  it  for  another.  This  period  is  pro- 
bably that  of  their  growth;  for  as  soon  as 
their  new  skin  is  hardened  round  them,  the 
animal's  growth  is  necessarily  circumscribed, 
while  it  remains  within  it  With  respect  to 
caterpillars,  many  of  them  change  their  skins 
five  or  six  times  in  a  season ;  and  this  cover- 
ing,  when  cast  off,  often  seems  so  complete, 
that  many  might  mistake  the  empty  skin  for 
the  real  insect  Among  the  hairy  caterpil. 
lars,  for  instance,  the  cast  skin  is  covered  with 
hair ;  the  feet,  as  well  gristly  as  membrane- 
ous, remain  fixed  to  it ;  even  the  parts  which 
nothing  bat  a  microscope  can  discover,  are  vi- 
sible in  it ;  in  short,  all  the  parts  of  the  head; 
not  only  the  skull,  but  the  teeth. 

In  proportion  as  the  time  approaches  in 
which  the  caterpillar  is  to  cast  its  old  skin,  its 
colours  become  more  feeble,  the  skin  seems  to 
wither  and  grow  dry,  and  in  some  measure  re- 
sembles  a  leaf,  when  it  is  no  longer  supplied 
with  moisture  from  the  stock.  At  that  time, 
the  insect  begins  to  find  itself  under  a  neces- 
sity of  changing  ;  and  it  is  not  effected  with- 
out  violent  labour,  and  perhaps  pain.  A  day 
or  two  before  the  critical  hour  approaches,  the 

time  before  it  would  be  natunlly  ctst,  these  tufts  maybe 
seen  in  a  moist  state,  very  similar  to  small  wetted  ca- 
mel's hair  peadls  lying  close  to  the  inner  skin,— those 
on  the  fore  psirt  of  the  body  laid  towards  the  head,  and 
from  the  fourth  ring  backwards  In  a  contrary  direction. 
Swammerdam,  Reaumur,  and  other  naturalists,  repeat- 
edly tried  the  experiment  of  cutting  off  the  hair  from  ca- 
terpillars  about  to  moult,  without  in  the  least  affecting  the 
hairs  on  the  new  skin ;  but  when  a  foot  or  any  other 
member  is  accidently  mutilated,  it  is  also  wanting  in  the 
moulted  caterpillar.  It  is  a  still  more  singular  circum- 
stance, ascertained  by  Swammerdam,  De  Geer,  Lyonnet, 
and  Bonnet,  that  caterpillars  and  grubs  not  only  cast 
their  external  skins,  but  also  that  which  lines  their 
breathing-tubes  and  intestines.  '*Some  days,"  says 
Bonnet,  "before  the  change,  the  caterpillar  roidsj  along 
with  its  excrements,  the  membrane  which  inTests  the  in- 
terior  of  its  stomach  and  intestines.  I  have  also  re- 
marked,  that  during  the  moult,  packets  of  the  tracheal 
▼easels  may  be  seen  attached  to  the  cast  skin,  and  thrown 
ttfi' along  with  it*'-— /fueeT  Tram/Brmatkms. 


insect  ceases  to  eat,  loses  its  usual  activity, 
and  seems  to  rest  immovable.  It  seeks  some 
place  to  remain  in  security ;  and  no  longer  tL 
morous,  seems  regardless  even  of  the  toack 
It  is  now  and  then  seen  to  bend  itself  and  ele. 
vate  its  back  ;  again  it  stretches  to  its  utmost 
extent ;  it  sometimes  lifts  up  the  head,  ud 
then  lets  it  fall  again  ;  it  sometimes  waves  it 
three  or  four  times  from  side  to  side,  and  then 
remains  in  quiet  At  length,  some  of  iLe 
rings  of  its  body,  particularly  the  first  and  se- 
cond, are  seen  to  swell  considerably,  the  old 
skin  distends  and  bursts,  till  by  repeated 
swellings  and  contractions  in  every  ring,  the 
animal  disengages  itself,  and  creeps  from  iu 
inconvenient  covering. 

How  laborious  soever  this  operation  may 
be,  it  is  performed  in  the  space  of  a  minute; 
and  the  animal,  having  thrown  off  its  old  skin. 
seems  to  enjoy  new  vigour,  as  well  as  acquired 
colouring  and  beauty.  Sometimes  it  happeni 
that  it  takes  a  new  appearance,  and  colours 
very  different  from  the  old.  Those  that  are 
hairy  still  preserve  their  covering ;  altboagb 
their  ancient  skin  seems  not  to  have  lost  a 
single  hair :  every  hair  appears  to  have  been 
drawn  like  a  sword  from  the  scabbard.  How- 
ever, the  fact  is,  that  a  new  crop  of  bair^ws 
between  the  old  skin  and  the  new,  and  pro- 
bably helps  to  throw  off  the  external  covering. 

The  caterpillar  having  in  this  manner  con. 
tinned  for  several  days  feeding,  and  at  inter. 
vals  casting  its  skin,  begins  at  last  to  prepare 
for  its  change  into  an  aurelia.  It  is  most  pro- 
bable that,  from  the  beginning,  all  the  parte 
of  the  butterfly  lay  hid  in  this  insect,  in  ita 
reptile  state  ;  but  it  required  time  to  bring 
them  to  perfection  ;  and  a  large  quantity  oi 
food,  to  enable  the  animal  to  undergo  all  the 
changes  requisite  for  throwing  off  these  skins, 
which  seemed  to  clog  the  butterfly  form. 
However,  when  the  caterpillar  has  fed  suffi* 
ciei^tiy,  and  the  parts  of  the  future  butteifl] 
have  formed  themselves  beneath  its  skin,  it  is 
then  time  for  it  to  make  its  first  great  and 
principal  change  into  an  aurelia,  or  a  chrysa- 
lis,  as  some  have  chosen  to  call  it;  daring 
which,  as  was  observed,  it  seems  to  remain  (or 
several  days,  or  even  months,  without  life  or 
motion. 

Preparatory  to  this  important  change,  the 
caterpillar  most  usually  quits  the  plant,  or  the 
tree  on  which  it  fed :  or  at  least  attaches  itself 
to  the  stalk  or  the  stem,  more  gladly  than  the 
leaves.  It  forsakes  its  food,  and  prepares,  by 
fasting,  to  undergo  its  transmutation.  In  this 
period,  all  the  food  it  has  taken  is  thoroughly 
digested ;  and  it  often  voids  even  the  intemal 
membrane  which  lined  its  intestines. 

Some  of  this  tribe,  at  this  period  alao,  are 
seen  entirely  to  change  colour ;  and  the  ri- 
vacity    of    the   tints,  in    all,  seems   hAsi 
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ThoM  or  tbein  which  arc  rapftble  or  spin- 
ning themselves  a  web,  set  about  this  oper- 
ation ;  those  which  have  already  spun,  nwait 
the  change  in  the  beat  manner  thej  are  able. 
The  web  or  cone,  with  which  wime  cover 
themselves,  hides  the  aurelia  contained  within 
from  the  view  ;  but  in  others,  where  it  is  more 
transparent,  the  caterpillar,  when  it  has  done 
spinning,  strikes  into  it  the  claws  o!  the  two 
feet  under  the  tail,  and  afterwards  forces  in 
ihe  tail  itself,  by  contracting  thoae  claws,  and 
violently  striking  the  feci  one  agaiiist  the 
other.  If,  however,  they  be  taken  from  their 
web  at  this  time,  they  appear  in  a  state  of 
great  languor;  and,  incapable  of  walking,  re- 
main on  that  spot  where  they  are  placed.  In 
this  condition  tliey  remain  one  or  two  days, 
preparing  to  change  into  an  aurelia;  some- 
what in  the  manner  they  made  preparations 
for  changing  their  skin.  They  then  appear 
with  their  bodies  bent  into  a  bow,  which  they 
now  and  then  are  seen  to  straighten  :  they 
make  no  use  of  their  legs  ;  but  if  they  altempi 
to  change  place,  do  it  by  the  contortions  of 
their  body.  In  proportion  as  their  cliange 
into  an  aarelia  approaches,  their  body  becomes 
more  and  more  bent;  while  their  extensions 
and  convulsive  contractions  become  more  fre- 
quent. The  hinder  end  of  the  body  is  the 
part  which  the  animal  first  disengages  from 
its  caterpillar  skin;  that  part  of  the  skin  re- 
mains empty,  while  the  body  is  drawn  np 
eonlractedly  towards  the  head.  In  the  same 
manner  they  disengage  themselves  from  the 
two  succeeding  rings;  so  that  Ihe  animal 
is  then  lodged  entirely  in  the  fore  part  of  its 
caterpillar  covering :  that  half  which  is  aban. 
doned,  remains  flaccid  and  empty  ;  while  the 
fore  part  on  the  contrary,  is  swollen  and  dis- 
tended. The  animal,  having  thus  quitted  the 
hinder  part  of  its  skin,  to  drive  itself  up  into 
the  forepart,  still  continues  to  heave  and  work 
as  before  ;  so  that  the  skull  is  soon  seen  to 
burst  into  three  pieces,  and  a  longitudinal 
opening  is  made  in  the  three  first  rings  of  the 
body,  through  which  the  insect  thrusts  forth 
its  naked  body  with  strong  efforts.  Tlius  at 
last  it  entirely  gets  free  from  its  caterpillar 
skin,  and  for  ever  forsakes  its  roost  odious  rep- 
tile form. 

The  caterpilkr,  tbiu  stripped  of  its  skin 
for  the  last  time,  i*  now  become  an  aurelia: 
in  which  the  parts  of  the  future  butterfly  an 
all  visible;  but  in  so  soft  a  state,  that  Ihe 
smallest  touch  can  discompose  them.  The 
animal  is  now  become  helpless  and  motion- 
less ;  but  only  waits  for  the  assistance  of  the 
air  to  dry  up  the  moisture  on  its  surface,  and 
supply  it  with  a  crnsl  capnble  of  resisting  ex- 
ternal injuries.  Immediately  after  being 
stripped  of  its  caterpillar  skin,  it  is  of  a  green 
colour,  especially  in  those  parts  which  are  dis. 


tended  by  an  extraordinary  affiui  of  animal 
moisture ;  but  in  ten  or  twelve  hours  after 
being  thus  exposed,  its  parts  harden,  the  air 
forms  its  external  covering  in  a  firm  crust,  and 
in  about  four  and  twenty  hours  the  aurelia 
may  be  handled,  without  endangering  the  little 
animal  that  is  thus  left  in  so  defenceless  a  si- 
tuation. Such  is  the  history  of  the  little  pod 
or  cone  that  is  found  so  common  by  every  path 
way,  Btickin|[  to  nettles,  and  sometimes  shin- 
ing like  polished  gold.  From  Ihe  beautiful 
and  resplendent  colour  with  which  it  is  thus 
sometimes  adorned,  some  authors  have  called 
it  a  Chrysalis,  implying  u  creature  madu  of 
gold." 


'  JVainf»'inM<fwM  af  lit  BtOlTjIg.  Tin  nuUmiv. 
phDMS  wbirb  t.  buIMrfly  ui.dargow  •rlU  b*  rcnind  dgpieled 
In  tke  rollwrliig  Cuts.  Tha  rggi  of  a  iuUtrJfyamd  amth 
sn  Ant  giiMi,  u  litey  tifffuki  uudcr  nugiiUyiiig  (Isara. 


*Mts  themaslTM  dUAr  fron  eadi  nttisr  In  th«lr  gsneral 
form  mm  than  birds.  In  tfaa  snnaisd  ml,  tin.  I.  ra- 
preniit*  tlig  Uris  jul  [nund  Irom  Uw  nn.      Fi|  S.  lbs 
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Saeh  are  tlie  efforU  by  wliich  these  Utile 
knimals  prepare  for  ■  itat«  of  perfeclion  ;  but 
their  care  U  itill  greater  tu  provide  themmlvea 
m  secure  retreat,  during  this  season  of  their 
imbecility.  It  would  seem  like  erecting  them- 
selves a  monument,  where  they  were  to  real 
secure,  until  Nature  had  called  (hem  into  a 
new  and  more  improved  eiisteDce.  For  this 
purpose,  some  spin  themselves  a  cone  or  web, 
ill  which  they  lie  secure  till  they  have  arrived 
at  maturity  t  others,  that  cannot  spin  so  copi- 
ous a  covering,  suspend  themselvei  by  the  tail, 
in  some  retreat  where  they  are  not  likely  fo 
meet  disturbances.      Some  mix  sand  with  their 


Mina  ia  progrMS  to  miturlly.  3.  Tha  auiu  U.  iti  fu)l 
groirtti.  4.  1(4  Appfl&rvin  when  kbouL  to  chui^  lulo 
tba  pup*  lUU.  S.  In  tlie  vt  ol  ctisnginf  on  tb*  Mlcm-I 
Ing  day.  6.  Tb*  pupt  coma  U-rth,  tba  rhanga  bsiing , 
baan  parfomad  In  al»M  bur  mluitfsa.  Tba  axuvis  af 
Iba  larva  being  ralaad  up  to  tb*  pdnl  of  tuipmiiloii,  "aa  j 
tfarown  tU',  and  ia  re|)re*anlad  aftsmrdiat  Kg.  T.  Allar  ' 
ramiioing  In  tha  pupt  atala  ahoul  Iwelva  dtj'i,  tba  par- 1 
Hict  Inasct  bagtnt  lo  appatr  ta  atng.S.  9  rapraaantitba 
twtlBrfly  111  tha  act  of  aacapa,  and  II  a  tba  pup*  rata. 
rbafollgv<lii|(ll  DiiUieiiiaadtot^Iyaitrlcalwl,  " 


f 


gummy  and  moist  webs,  and  that  make  tben. 
selves  a  secure  incrustation  ;  while  othcn,  bt- 
fore  their  change,  bury  themtetrei  in  liit 
ground,  and  thus  avoid  the  niimeroui  dingEn 
that  might  attend  them.  One  would  imgint 
that  they  Were  conscious  of  the  precitc  tiac 
or  their  continuance  in  their  aurelii  lUU; 
since  their  little  sepulchres,  with  respect  u 
the  solidity  of  the  building,  are  praportioiied 
to  such  duration.  Those  thai  are  to  lie  in 
thai  state  of  existence  but  a  few  dijt,  diiIe 
choice  of  some  tender  leaf,  which  they  ttnir 
still  more  pliant  by  diffusing  a  kind  of  glui 
upon  it;  the  leaf  thus  gradually  curls  up,  ind 
withering  as  it  unfolds,  the  insect  wrap!  iUcif 
within,  as  in  a  mantle,  till  the  genial  wimlli 
of  the  sun  enables  it  to  strugg^  for  neit  lift, 
and    burst    from     its    conSnement'     Otbcn, 

■  Ltaf  /Ueing  CnlerjiiUan —Tlui  catarpillan  "HA 
arc  famlliarlj  leraied  Irsaf-rollara,  an  paibcl  buaiB. 
Each  IIto*  111  a  at),  whicb  ll  begiiu  to  ronHriKt  (Imi 
tm  mud  lata  If  aftar  it  la  hatched ;  and  tba  ItUls  OnicUR 
I)  tl  onoe  t  houas  irhlrh  protacta  tba  caUipUlar  inM  iu 
>iieinie>,  and  t  tlora  of  food  Tor  tU  mbsiaUnn.  ohUf  ii 
ramalni  ihut  up  Id  IU  |H-i»uii.  But  tha  iu.-eql  (ulr  if- 
toura  tba  dinar  Mda.  Tha  art  which  th«a  obipiUui 
eurrlu.  allbough  callad  Into  tction  but  oiue,  p«Ib|b. 
in  their  liraa,  ii  parfnt.     Thiy  acmmplidi  ttiir  r" 


■  Impllcity  tud  unarring   a 


Ih*  wlnga  folded,  colUpiad,  i 
iMid  of  tba  Itrra  inagiiiHed.  Vt 
aaet  gradutll;  aipandlnn  Uia  wl 


I,  duritia  which  at 


niable  la  m 

tat.  Tba  aft  of  nll»4 
DvaM*  cell  mtj  «•  if- 
peu-  reij  dlUlcult ,  nor  would  it  ba  to  If  tha  oUrpi'llin 
had  niigan,  or  tnj  paru  whidi  were  equit^anl  la  Uw" 
dislicata  and  tdminble  natural  Inalnimaiila  "lUi  'bA 
man  acannpllibat  Lla  inait  ilabDrMa  woriH.  An)  nl 
Iha  human  Itngin  could  not  roll  ■  rockat-cue  ol  ^f« 
mora  regultrlj'  lh*n  tha  calarpillar  rdia  hn  hoiK  •! 
latvea.  A  latf  It  not  a  Tery  m.if  auhMtnca  to  rail.  Ti 
wma  traaa  il  Is  Tery  brittle,  ll  bu  alfo  a  natural  tbni- 
dl;,— I  ditpoailiwi  to  apring  back  If  It  b«  bsnt,— iHik^ 
liCBuwd  by  tha  imtlnuity  oflts  Uundt,  or  mmre. 
Thli  elaatlclty  la  ipaMllly  ovarcom  bj  tha  Inpauilr 
with  which  tbe  caterpillar  worki  ;  uid  tba  leal  u  U<i» 
raUlnad  In  Its  trtlficlsl  portion  for  many  weaki,  undo 
araiy  vtrioty  of  lamparilure-  We  will  euDiog,  in  il>- 
taiU  hoc  Ihaae  litUe  letf-rollen  accompllab  their  mk. 

One  oT  the  mart  common  ai  well  aa  tha  noK  '■'■P'* 
fahrict  ronitnicted  by  cWerplUtrs,  majbadiicoTeredJ^ 
ring  tummeroo  alnioal  enry  kind  of  buib and  ine-  "' 
■liall  lake  ai  eiamplaa  than  which  tm  found  »  U"  '>- 
Uc,  and  on  the  oilL 

A  imtll  but  very  prellrcbocolate.coloiir«dBrth,>h>"- 
dtnl  In  etery  guden,  but  not  readily  taen  fma  iufn- 
queiiUy  alighting  ou  tba  gmmd  which  li  to  ngarijr  of  iu 
own  colour,  depotitt  Iti  egp  on  tbe  leartt  of  Uw  lilac, 
and  of  tome  other  tmt,  appropriating  a  leaf  to  atchtK. 
Ai  toon  aa  tba  c&terplUtr  li  halehad.  It  begin*  to  wiui 
Itulf  from  birdt  and  predatory  intectt  by  rclling  op  tbi 
lilac  leaf  Into  the  form  of  a  gallery,  whme  It  may  fwl  i" 
ttfety.  We  h»»e  repatledly  aaen  one  of  them  irbu  'f* 
eictped  from  the  egg,  and  only  a  few  linea  long,  ti  ■•- 
vera!  ailk  threadt  from  on*  edge  of  a  leaf,  lo  tha  ollWi 
or  from  the  edge  to  the  mld.rib.  Than  goini  to  <" 
middle  of  the  tpace,  he  ah«tened  tha  thretdi  by  baidiii( 
them  with  bla  feat,  tiid  cooiaquenUy  pulled  IbaedgeiM 
the  learet  Into  a  circular  fann  i  and  he  ralilned  Ibem  id 
tliat  poeltlon  by  glueing  down  each  thread  tJ  be  (but- 
ened  iu  In  their  younger  atate,  thete  ealeniillin  "i- 
dom  roll  more  Uita  t  tmtll  portion  of  the  Wt  ">' 
wben  farther  tdvtncad,  they  unite  tbe  two  *d(M  bV 
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trboBe  lime  of  transforniRtion  ia  also  near  at 
iiand,  fasten  their  tails  to  a  trw,  or  to  the  first 
worm-hole  they  meet  in  a  beam,  and  wait  in 
that  defenceleas  aituatJorL  Such  caterpillars, 
un  the  other  hand,  aa  are  seen  to  lie  several 
months  in  their  aurelia  state,  act  with  much 
greater  circa  mipection.  Uost  of  tbem  mix 
tbeir  web  with  sand,  end  thus  make  tbem- 
lelves  a  itrotig  covering  1  others  build  in  wood, 
which  serves  them  in  the  nature  of  a  coffin. 
Such  as  have  made  the  leaves  of  willows 
their  favourite  food,  breat  the  tender  twigs 
of  them  first  into  small  pieces,  then  pound 
them  as  it  were  to  powder ;  and,  by  means 
of  tbeir  glutinous  silk,  make  a  kind  of  paste, 
ill  which  they  wrap  themselves  up.  Many 
are  the  forms  which  these  animals  assume  in 
this  helpleM  state  ;  and  it  often  happens,  that 
the  most  deformed  butterflies  issue  from  the 
most  beautiful  aorelias. 

In  general,  however,  the  anrelia  takes  the 
rude  outline  of  the  parts  of  the  animal  which 
is  contained  within  it ;  but  as  to  the  varioits 


I'M  <a  LOteJt^  Bslltr. 

Another  spertsi  at  uMrpillir  clasclf  tltl«l  to  this, 
roll*  tip  thi  liUc.liMtca  lu  K  diHsraDt  lorm,  b^tmlng  it 
the  end  of  k  Jesf,  ud  filing  utd  pullii^  iu  (brcMk  tUI  Ii 
gtila  il  ueirlj'  Into  ths  ih^pa  of  s  KroU  of  |»rchinouI.  Tu 
reUiii  this  form  inons  lecursly,  It  Ii  not  vuDlented,  li^ 
the  former  (itMct,  »ith  thrskdi  flied  on  tha  1i»lrl«  of  tha 
iBsf;  bdt  bu  srsoreroBrai]  toakirnlilegiTliirliltvruTM 
Ml  the  outilda. 

Anothur  ^cin  of  moth  lUicd  to  ths  t>TU  preceding,  li 
of  ■  prBtly  green  roloar,  ktid  Jiys  fU  eggi  upun  tba 
lesvej  of  tba  mk.  Thb  cMerpIllsr  folds  them  up  la  « 
similar  manner,  but  witb  Ihli  difference,  that  It  works 
on  the  under  surface  of  tba  leaf,  pulling  the  edga  dotrn- 
wardt  and  bachnrdi,  Inalaad  of  torwardg  and  upoanli. 
Thii  Epeciei  !■  lory  abundant,  and  may  readily  be  found 
as  soon  as  the  leatea  expand.  In  June,  when  (he  per- 
fect imept  hai  appeared,  by  beating  a  branch  of  an  oak, 
■  wbolo  thower  of  lliaae  pretty  green  molhs  may  be  sheok 

AmoRg  tha  leaf-rolling  calerpiliars,  thorB  ii  a  small 
dark-brown  one,  irith  a  black  bead  and  aii  Teet,  very 
■common  In  gardens  on  the  cnrranl-hmh  or  the  leaves  of 
the  rosa-tree.  (Lotolania  Ratana,  Stephens.)  Il  is 
uxnedingly  deitnictlie  to  the  flower-buds.  Tha  egg! 
•re  deposited  tn  the  sumnier,  uid  probably  also  in  the 


colours  which  it  is  seen  to  assume,  they  are 
isther  the  effect  of  accident ;  for  the  same  spe- 
cies of  insect  does  not  at  all  times  assume  the 
same  hue,  when  it  becomes  an  aurelia.  In 
some  the  beautiful  gold  colour  is  at  one  time 
found ;  in  others,  it  is  wanting.  This  bril- 
liant hue,  which  does  not  fall  short  of  the  best 
gilding,  is  formed  in  the  same  mauiicr  in 
which  we  see  leather  obtain  a  gold  colour, 
though  none  of  that  metal  ever  enters  into  the 
titieture.  It  is  only  formed  by  a  beautiful 
brown  varnish,  laid  upon  a  white  ground; 
and  the  white  thus  gleaming  through  the  trans, 
parency  of  the  biown,  gives  a  charming  golden 
yellow.  These  two  colours  are  found,  one 
over  the  other,  in  the  aurelia  of  Ibe  little  ani* 
mal  we  are  describing  ;  and  the  whole  appears 
gilded  without  any  real  gildin(>. 

The  aurelia  thus  formed,  aud  left  to  time 
to  expand  into  a  butterfly,  in  some  measure 
resembles  an  animal  in  an  egg,  that  is  to  wait 
for  external  warmth  to  hatch  it  into  life  and 
vigour.     As  the  quantity  of  moisture,  that  is 


irlni 


green  a 


ipring.  ill  little  oval  or  eirrular  palrhai  of 
The  grub  maksa  its  appeamiee  with  tba 
nrii  opeiiliig  of  tha  leaves,  of  whose  itrwlure  iu  tlia  balf- 
eipaiided  Male  it  taket  advantage  to  constnicl  iia  sum- 
iner  tent.  Il  ii  not,  like  lome  of  the  other  leaf-rollers. 
ODiileuted  vriU)  a  iliielg  tostf,  biK  weanei  together  as 
many  as  ttwra  are  In  the  bud  where  il  may  chance  la 
have  been  hatched,  binding  their  discs  so  firmly  with 
silk,  that  all  the  force  uf  the  aacending  sap,  and  the  In- 
rraaaing  growth  of  the  leaves,  cannot  break  through;  a 
farther  expansiou  il  of  eouna  prevented  The  little  iii- 
Laltilatit  la  the  tmran  bMIb  buiquets  Hoinly  on  Iba  par. 
tillona  of  its  Isnt,  esiting  door-ways  fruui  uta  apartmeni 
Into  anotlier,  tbruugh  which  il  can  escape  in  case  of  dao- 

Tlia  leaflebi  of  tlia  roie.  It  raay  be  reicarLed,  expand  In 

Ibis  liiganloui  little  insect  reUin  Iham  Id  Uia  foim  of  a 
(an  uMily  abut.  SoniBtiniaa,  however.  It  la  not  con. 
tented  with  one  bundle  of  Itaflats,  but  by  means  of  ita 


nhlch 


ipnng  fr 


a  feast  or 


n  of  which 


III  Lha  Initance  ofth*  currant  leavas,  the  proceedings 
of  Ihe  grub  are  the  same,  but  It  cannot  uniie  the  plaits 
*o  smorthly  as  in  Ihe  case  of  lha  niae  leaflela,  and  it  re- 
quires more  laboor  also,  as  the  nervures  being  iUIT,  de- 
mand a  greater  eflbrt  lo  bwid  tb«n.      When  ail  the  ex- 
eitioiit  of  the  inswl  prove  unBYillliig  in  ilsendeavonrs  to 
iw  tha  edges  of  a  leaf  leather,  it  bends  them  inwards 
far  as  II  can,  and  weaves  a  close  web  of  ailk  over  the 
in  space  between.     This  fs  well  exemplified  In  one  of 
I  commonest  of  Diir  leaf-rolling  caterpillars,  vrhtch  may 
found  ■■  early  as  February  on  the  leaves  of  the  iisltle 
1  Ihe  wliiie  archangel  (i^aaiani  tUmn.)     It  it  of  a 
light  dirty-green  colour,  spotted  with  black,  a    ' 


a  few 


In  Its  yi 


;e  II  confines  Itself  10 


the  bosom  of  a  small  leaf,  near  tha  ln» 

L,  partly  bending  tha  edgel  Innrds,  and  GDieriiig  in 
interval  with  a  silken  curtain.  As  tUa  son  of  co- 
ng  is  notsufiiclenl  for  coucealmant  when  the  animal 
advances  tn  growth,  il  tbandotia  the  base  of  the  leaf  lor 
liddle,  where  it  doublet  up  one  side  in  a  leiy  se- 
md  Ingenious  manner. — Renait'i  lattct  Archiltf 
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inclosed  within  the  covering  of  the  aurelia, 
continues  to  keep  its  body  in  the  most  tender 
state,  so  it  is  requisite  that  this  humidity 
should  be  dried  away,  before  the  little  butter- 
fly can  burst  its  prison.  Many  have  been  the 
experiments  to  prove  that  nature  may  in  this 
respect  be  assisted  by  art ;  and  that  the  life  of 
the  insect  may  be  retarded  or  quickened,  with- 
out doing  it  the  smallest  injury.  For  this 
purpose,  it  is  only  requisite  to  continue  the 
insect  in  its  aurefia  state,  by  preventing  the 
evaporation  of  its  humidity ;  which  will  conse- 
quently add  some  days,  nay  weeks^  to  its  life : 
on  the  other  hand,  by  evaporating  its  moisture 
in  a  warm  situation,  the  animaa  assumes  its 
winged  state  before  its  usual  time,  and  goes 
through  the  offices  assigned  its  existence.  To 
prove  this,  Mr  Reaumur  enclosed  the  anrelia 
in  a  glass  tube ;  and  found  the  evaporated 
water,  which  exhaled  from  the  body  of  the 
insect,  collected  in  drops  at  the  bottom  of  the 
tube :  he  covered  the  aurelia  with  varnish ; 
and  this  making  the  evaporation  more  difficult 
and  slow,  the  butterfly  was  two  months  longer 
than  its  natural  term  in  coming  out  of  its 
case:  he  found,  on  the  other  hand,  that  by 
laying  the  animal  in  a  warm  room,  he  hasten- 
ed the  disclosure  of  the  butterfly ;  and  by 
keeping  it  in  an  ice-house,  in  the  same  manner 
he  aelayed  it  Warmth  acted,  in  this  case, 
in  a  double  capacity:  invigorating  the  animal, 
and  evaporating  the  moisture. 

The  aurelia,  though  it  bears  a  difierent  ex- 
ternal appearance,  nevertheless  contains  with- 
in it  all  the  parts  of  the  butterfly  in  perfect 
formation  ;  and  lying  each  in  a  very  orderly 
manner,  though  in  the  smallest  compass. 
These,  however,  are  so  fast  and  tender,  that 
it  is  impossible  to  visit  without  discomposing 
them.  When  either  by  warmth,  or  increas- 
ing vigour,  the  parts  have  acquired  the  neces- 
sary force  and  solidity,  the  butterfly  then  seeks 
to  disembarrass  itself  of  those  bands  which 
kept  it  so  long  in  confinement  Some  insects 
continue  under  the  form  of  an  aurelia  not 
above  ten  days ;  some  twenty ;  some  several 
months ;  and  even  for  a  year  together. 

The  butterfly,  however,  does  not  continue 
so  long  under  the  form  of  an  aurelia,  as  one 
would  be  apt  to  imagine.  In  general  those 
caterpillars  that  provide  themselves  with  cones, 
continue  within  them  but  a  few  days  after  the 
cone  is  completely  finished.  Some,  however, 
remain  buried  in  this  artificial  covering  for 
eight  or  nine  months,  without  taking  the 
smallest  sustenance  during  the  whole  time : 
and  though  in  the  caterpillar  state  no  animals 
were  so  voracious,  when  thus  transformed  they 
appear  a  miracle  of  abstinence.  In  all,  sooner 
or  later,  the  butterfly  bursts  from  its  prison ; 
not  only  that  natural  prison  which  is  formed 
by  the  skin  of  the  aurelia,  but  also  from  that 


artificial  one  of  silk,  or  any  other  sabstance  in 
which  it  has  enclosed  itself. 

The  efforts  which  the  butterfly  makes  to 
get  free  from  its  aurelia  state,  are  by  no  roetns 
so  violent  as  those  which  the  insect  had  in 
changing  from  the  caterpillar  into  the  aurelia. 
The  quantity  of  moisture  surrounding  the  but- 
terfly is  by  no  means  so  great  as  that  attending 
its  former  change ;  and  the  shell  of  the  aurelia 
is  so  dry,  that  it  may  be  cracked  between  the 
fingers. 

If  the  animal  be  shut  up  within  a  cone,  the 
butterfly  always  gets  rid  of  the  natural  inter- 
nal skin  of  the  aurelia,  before  it  eats  iti  way 
through  the  external  covering  which  its  own 
industry  has  formed  round  it     In  order  to 
observe  the  manner  in  which  it  thus  gets  rid 
of  the  aurelia  covering,  we  must  cut  open  the 
cone,  and  then  we  shall  have  an  opportunity 
of  discovering  the  insect's  efforts  to  emancipate 
itself  from  its  natural  shell     When  this  oper 
ation  begins,  there  seems  f  o  be  a  violent  agi- 
tation in  the  humours   contained  wiihin  the 
little  animal's  body.     Its  fluids  seem  driTen 
by  a  hasty  fermentation,  through  all  the  vei- 
sels  ;  while  it  labours  violently  with  its  legs, 
and  makes  several  other  violent  struggles  to 
get  free.     As  all  these  motions  concur  with 
the  growth  of  the  insect's  wings  and  body,  it 
is  impossible  that  the  brittle  skin  which  co- 
vers it  should  longer  resist :  it  at  length  gi^es 
way  by  bursting  into  four  distinct  and  regular 
pieces.     The  skin  of  the  head  and  legs  first 
separates ;  then  the  skin  at  the  back  flies  open, 
and  dividing  into  two  regular  portions,  disen- 
gages the  back  and  wings :  then  there  lii^e. 
wise  happens  another  rupture,  in  that  portion 
which  covered  the  rings  of  the  back  of  the 
aurelia.     After  this,  the  butterfly,  as  if  fa- 
tigued with  its  struggles,  remains  very  quiet 
for  some  time,  with  its  wings  pointed  down. 
wards,  and  its  legs  fixed  in  the  skin  which  ii 
had  just  thrown  off.     At  first  sight  the  animai, 
just  set  free,  and  permitted  the  future  use  of 
its  wings,  seems  to  want  them  entirely ;  they 
take  up  such  little  room,  that  one  would  won- 
der where  they  were  hidden.     But  soon  after 
they  expand  so  rapidly,  that  the  eye  can  scarce 
attend  their  unfolding.     From  reaching  scarce 
half  the  length  of  the  body,  they  acquire,  in 
a  most  wonderful  manner,  their   full  extent 
and  bigness,  so  as  to  be  each  five  times  larger 
than  they  were  before.     Nor  is  it  the  wings 
alone  that  are  thus  increased  ;  all  their  spots 
and  paintings  before  so  minute  as  to  be  scarce 
discernible,  are  proportionably  extended;  so 
that  what  a  few  minutes  before  seemed  only 
a  number  of  confused  unmeaning  points,  now 
become  distinct  and  most  beautiful  ornaments. 
Nor  are  the  wings,  when  they  are  thusexpanded. 
unfolded  in  the  manner  in  which  earwigs  and 
grasshoppers  display  theirs,  who  unfurl  then 
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like  a  lady's  fan :  on  the  contrary,  those  of 
butterflies  actually  grow  to  their  natural  size 
in  this  yery  short  space.  The  wing,  at  the 
instant  it  is  freed  from  its  late  confinement,  is 
considerably  thicker  than  afterwards ;  so  that 
it  spreads  in  all  its  dimensions,  growing  thin- 
ner  as  it  becomes  broader.  If  one  of  the  wings 
be  plucked  from  the  animal  just  set  free,  it  may 
be  spread  by  the  fingers,  and  it  will  soon  be- 
come as  broad  as  the  other  which  has  been 
left  behind.  As  the  wings  extend  themselves 
so  suddenly,  they  have  not  yet  had  time  to 
dry;  and  accordingly  appear  like  pieces  of 
wet  paper,  soft  and  full  of  wrinkles.  In 
about  half  an  hour  they  are  perfectly  dry, 
their  wrinkles  entirely  disappear,  and  the 
little  animal  assumes  all  its  splendour.  The 
transmutation  being  thus  perfectly  finished, 
the  butterfly  discharges  three  or  four  drops  of 
a  blood-coloured  liquid,  which  are  the  last  re- 
mains  of  its  superfluous  moisture.'  Those 
aurelias  which  are  enclosed  within  a  cone,  find 
that  exit  more  difficult,  as  they  have  still  an- 
other  prison  to  break  through  :  this,  however, 
they  perform  in  a  short  time  ;  for  the  butter- 
fly, freed  from  its  aureiia  skin,  butts  with  its 
head  violently  against  the  walls  of  its  artificial 
prison ;  and  probably  with  its  eyes,  that  are 
rough  and  like  a  file,  it  rubs  the  internal  sur- 
face away ;  till  it  is  at  last  seen  bursting  its 
way  into  open  light ;  and,  in  less  than  a  quar. 
ter  of  an  hour,  the  animal  acquires  its  full  per- 
fection. 

Thus,  to  use  the  words  of  Swammerdam,  we 
see  a  little  insignificant  creature  distinguished, 
in  its  last  birth,  with  qualifications  and  orna- 
ments, which  man,  during  his  stay  upon  earth, 
can  never  even  hope  to  acquire.  The  butter- 
fly,  to  enjoy  life,  needs  no  other  food  but  the  dews 
of  heaven,  and  the  honeyed  juices  which  are 
distilled  from  every  flower.  The  pageantry 
of  princes  cannot  equal  the  ornaments  with 
which  it  is  invested ;  nor  the  rich  colouring 
that  embellishes  its  wings.  The  skies  are 
the  butterfly's  proper  habitation,  and  the  air 
is  its  element :  whilst  man  comes  into  the 
world  naked,  and  often  roves  about  without 
habitation  or  shelter ;  exposed  on  one  hand  to 
the  heat  of  the  sun,  and  on  the  other  to  the 
damps  and  exhalations  of  the  earth  ;  both 
alike  enemies  of  his  happiness  and  existence. 

'  These  red  drop?,  which  sererml  of  the  butterfly  tribe 
discharge  immediately  upon  their  transformatioo,  have 
been  recorded  by  ancient  writers  as  showers  of  blood, 
portending  some  convulsion  of  nature,  or  national  cala- 
mity.  In  the  year  1608,  the  inhabitants  of  the  town  of 
Aiz  were  in  the  utmost  consternation,  in  consequence  of 
a  discharge  of  this  kind,  which  fell  in  the  suburbs,  and 
for  some  miles  round.  But  the  philosopher  Pierese  soon 
quieted  their  alarms  by  showing  them  that  the  whole  of 
tJiis  wonder  originated  in  a  flight  of  harmless  butterflies, 
that  had  just  taken  wing  from  tlieir  chrysalis  state. — 
NoU  6y  Goldsmith, 


A  strong  proof  that,  while  this  little  animal  is 
raised  to  its  greatest  height,  we  are  as  yet  in 
this  world  only  candidates  for  perfection ! 


CHAP.  III. 


OF  BUTTEBFLIBS  AND  MOTHS. 

It  has  been  already  shown,  that  all  butter, 
flies  are  bred  from  caterpillars ;  and  we  have 

^BuUtrJlUt,  Hawk-miothi,  and  Mirths  belong  to  the 
order  Lepidoptera,  so  called  from  the  scales  on  their 
wings.  Their  generic  names  are  Papilio,  S^hiiuf,  and 
Phalctna  :  recent  writers  have  divided  them  according 
to  the  seasons  (tf  their  flight,  into  Diurnal,  Crepuscular, 
and  Nocturnal.  *'The  term  BuUerfiy,'*9ky%  Mr  Duncan, 
in  the  Naturalist's  Library,  "  is  a  literal  translation  of 
the  Saxon  vmrd  JBuUor-Jleoxet  and  is  supposed  to  be  ap- 
plied because  the  insects  flrst  become  prevalent  in  the 
beginning  of  the  season  for  butter.  They  are  distinguished 
from  the  other  scaly-winged  kinds,  by  possessing  aotennsB 
with  a  knob  or  olub  at  the  summit,  *  asid  holding  their 
wings,  when  in  a  state  of  repose,  erect  or  very  slightly 
inclined.  They  are  the  most  generally  and  familiarly 
known  of  our  insect  tribes,  and,  by  their  conspicuous  ap- 
pearance, seldom  fail  to  attract  the  notice  even  of  those 
whose  percepUons  aie  least  alive  to  the  beauty  of  natural 
objects*  The  graceful  curves  of  their  outline — their  gay 
and  fltiul  flight — ^the  splendour  of  their  colouring  and 
decorations,  which  present  every  variety  of  tint  found  in 
tlie  dfflferent  kingdoms  of  nature,  distributed  in  markings 
and  delineations  of  the  most  beautiful  and  diversified 
character,  seem  to  confer  on  them  a  kind  of  superiority 
€fvw  other  insects.  Some  naturalists  have  accordingly 
cxmsidered  them  as  entitled  to  stand  at  the  head  of  the 
insect  class:  and  if,  as  Mr  Kirby  remarks,  beauty,  and 
grace,  and  gaiety,  and  splendour  of  colours  were  tho 
great  requisite,  and  the  law  enjoined  Deiur  pulehriari — 
tliey  are  doubtless  deserving  ot  this  preference.  Their 
wings  are  augmented  to  a  size  that  seems  quite  dispro- 
portioned  to  that  of  the  body,  as  if  nature  had  wished  to 
enlarge  the  surface  on  which  she  was  to  employ  her 
pencil,  that  it  might  admit  of  more  varied  and  profuse 
decoration.  Even  the  under  face  of  the  wings,  contrary 
to  what  is  observed  in  other  flying  animals,  is  usually  as 
much  adorned  as  the  sur&ce,  and  often  in  an  entirely 
diflerent  manner.  Each  wing,  therefore,  presents  what 
may  be  called  two  diflerent  pictures.  No  Jiind  of  orna- 
ment found  among  other  insects  is  omitted  in  this  fa- 
voured tribe :  and  so  many  new  modes  of  embellish- 
ment  are  employed,  that  nature  seems  to  have  made 
them  the  objects  of  her  peculiar  care,  and  designed 
them,  as  has  been  remarked  by  the  learned  and  pious 
Ray,  for  the  adornment  of  the  universe,  and  to  form 
delightful  objects  for  the  contemplation  of  man,  bearing 
conspicuous  marks  of  the  hand  of  a  divine  A  rtist. 

"The  habits  ^  these  insects  are  well  fitted  to  confirm 
the  preference  we  assign  to  their  beauty.  Unlike  many 
others  of  this  class,  which  delight  to  riot  among  substances 
most  oflensive  to  our  senses,  or  which  destroy  the  pro- 
perty and  lives  of  their  less  powerful  companions,  butter- 
flies derive  their  sustenance  from  the  nectareous  juices 
and  secretions  of  fruits  and  flowers*  Instead  of  grovel- 
ling on  the  '  dungy  earth,'  they  are  generally  seen  either 
sporting  In  the  air,  or  resting  on  the  disk  of  some  ex. 

*  Cntain  finrelgn  Renera,  however,  such  as  lforplH>  and 
Umnia,  form  an  exception  to  tbig  rule,  at  they  have  nnteiina 
either  of  equal  thickness  tbrooghoot,  or  tapering  slightly  to  th« 
sosimit. 
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exhibited  the  Tarioas  circamstances  of  that 
surprising  change.  It  has  been  remarked, 
that  batterflies  may  be  easily  distinguished 
from  flies  of  every  other  kind,  by  their  wings : 

putded  flower,  and  all  their  habits  are  such  as  beseem 
'  pure  creatures  of  the  eJement.'  They  are  seldom 
noticed  but  in  fine  weatber»  and  never  in  profusion  but 
vrhen  the  season  is  in  its  highest  bloom,  and  their  ap- 
pearance thus  becomes  associated  in  our  minds  with  the 
charms  of  external  nature,  and  is  connected  with  those 
images  of  life  and  beamy  which  give  rite  to  many  of 
the  ganial  influences  of  summeiw  SoTeral  species  also 
contrive  to  outlive  the  winter,  although  their  frail  forms 
seem  but  ill  adapted  to  resist  the  rigours  of  that  incle- 
ment season,  and  issuing  from  their  retreats  in  tlie  first 
warm  days  of  spring,  are  among  the  earliest  and  not  least 
interesting  heralds  of  the  '  purple  year  *.'  These  cir- 
rumstances,  together  with  the  very  striking  manner  in 
which  they  exhibit  the  phenomena  of  transformation, 
have  long  rendered  them  general  favourites,  and  caused 
tlieir  history  to  be  investigated  with  greater  attention 
than  has  been  bestowed  on  insects  of  a  less  conspicuous 
■nd  attractive  kind. 

"The  diurnal  Lepidoptera  (or  butterflies)  are  very 
numerous  in  species,  although  but  a  limited  number  in- 
habit  this  country.  Between  2000  and  3000  have  been 
described,  and  it  is  probable  that  no  inconsiderable  num- 
ber yet  remain  undiscovered.  About  seventy-five  difle- 
rent  species  are  recorded  aa  indigenous  to  Britain.  A 
great  proportion  of  the  largest  and  most  highly  oma- 
mented  kinds  are  natives  of  the  new  world,  especially  of 
Bi-azii;  but  they  abound  in  all  tropical  countries,  and 
some  of  these  exotics  present  the  roost  sumptuous  ex- 
amples of  insect  beauty.  *  I  should  underteke  an  end- 
less task,'  say  Messrs  Kirby  and  Spence,  or  one  or  other 
of  these  authors,'  did  I  attempt  to  specify  all  the  modes 
of  marking,  clouding,  and  spotting,  that  variegate  a  wing, 
and  all  the  shades  of  colour  that  paint  it,  among  the 
lepidopterous  tribes  ;  I  shall  therefore  confine  myself  to 
a  few  of  the  principal,  especially  tliose  that  distinguish 
particular  tribes  and  families.  Of  whole  coloured  wings, 
1  know  none  that  dazzle  the  eye  of  the  beholder  so  much 
as  the  upper  surface  of  those  of  Morpko  Mentlaus  and 
TeUmachua,  Linn<  justly  observes,  that  there  is  scarcely 
any  thing  in  nature  that,  for  brightness  and  splendoiir, 
can  be  paralleled  with  this  colour:  it  is  a  kind  of  rich 
ultramarine,  that  vies  with  the  deepest  and  purest  azure 
of  the  sky  ;  and,  what  must  cause  a  striking  contrast  in 
flight,  the  prone  surface  of  the  wings  U  as  dull  and  dark 
as  the  supine  is  brilliant,  so  that  one  can  conceive  this 
animal  to  appear  like  a  planet  in  full  radiance,  and  under 
eclipse,  as  its  wings  open  and  shut  in  the  blaze  of  a  tro- 
pical sun.  Another  butterfly  (PapUio  Uiyawt)  by  its 
radiating  cerulean  disk,  surrounded  on  every  side  by  a 
margin  intensely  black,  gives  the  idea  of  light  first  emer- 
ging from  primeval  obscurity :  it  was  probalily  this  idea 
of  light  shining  in  darkness,  that  induced  Liun<  to  give 
it  the  name  of  the  wisest  of  the  Greeks  in  a  dark  and 
barbarous  age.  I  know  no  insect  upon  which  the  sight 
rests  with  such  untlred  pleasure  as  upon  the  lovely  but- 
terfly  that  bears  the  name  of  the  unhappy  Tn^an  king 
(P.  Priamu*) ;  the  contrast  of  the  rich  green  and  black 
of  the  velvet  of  its  wings  with  each  other,  and  with  the 
orange  of  its  abdomen,  is  beyond  expression  regal  and 
magnificent/ 

"  Although  our  British  butterflies  can  in  no  way  com- 
pete  witli  the  magnificent  examples  just  referred  to,  we 

•  In  thi»  tcmny  dime  of  Maty,  whw-e  it  nmy  be  stiitl  that  na- 

ture  never  <Um,  and  probably  also  in  other  Kouthmi  c4>aotrim 

nr  Europe,  most  ot  th«  spedea  which  *vith  iu  retire  <m  the  as- 

proach  of  ^vintpr  Into  the  crevices  of  walls,  and  oUier  shelterMl 

•tuabons  are  seen  upon  the  vc'wg  thmuffhout  even  the  colder 

^nd^  f?5  St*  *^^  **"'  ■**  ''"^*  *'*"••  ^''*"''*'*'  ^*»- 


for,  in  others,  they  are  either  transparent, like 
g^ttze,  as  we  see  in  the  common  flesh-fly ;  or 
they  are  hard  and  crasted,  as  we  see  in  tbe 
wings  of  the  beetle.     But  in  the  hatterfly,  tbe 

yet  possess  many  of  great  beftuty,  whether  as  i«|sndstlM 
brilliancy  of  their  colour,  or  the  hanmmieus  mnMr  in 
which  these  colours  are  distributed.  The  Muish-puiplc 
reflection  that  plays  on  the  wings  of  the  Emperor  of  tbe 
woods,  has  a  richness  and  brilliancy  of  tint,  which  ii  mt 
eftea  surpassed.  The  prevailing  hue  among  the  Z^nm^, 
is  Mgid  copper  colour,  of  a  high  degree  of  reEBplendmr: 
and  the  Polyommati^  which  are  so  abundant  in  ear  pis. 
tures,  are  remarkable  for  exhibiting,  in  great  nriety  if 
shade,  the  most  delicate  and  beautiful  tints  of  hliw.  Wiiit 
can  exceed  the  fine  pencilling  and  harmonious  tinting  on 
the  under  surface  of  the  wings  of  Cynthia  Ckrdm,  Ja- 
ifunHii  Camiila^  and  Faneua  Atalanta  ;  or  tfas  ricfaocii 
of  the  eye-like  spota  tint  decorate  the  wings  ef  U»  pei> 
cock  butterfly,  and  numerous  other  species  ?  Tfaewirn 
and  beautiful  shades  of  yellow  in  Cofias  and  Gonefteryf, 
render  them  objects  on  which  the  eye  rests  with  en- 
timial  pleasure  ;  and  the  silvery  spots  and  streaks  on  the 
under  side  of  the  FHtUiaHe$j  form  a  fine  relief,  hf  their 
brilliant  metallic  luatre,  to  the  uniform  vid  conpin- 
tively  duller  tints  of  black  and  brown  which  predomisite 
among  that  tribe. 

**  The  mode  of  painting  employed  to  prodoee  these  rirk 
Untfl,  may  not  improperly  be  called  a  kind  of  nitsnl 
mosaic,  for  the  colours  invariably  reside  in  tbs  tcak«, 
which  form  a  dense  covering  over  the  whole  suHire. 
These  scales  are  usually  of  an  oval  or  elongated  form, 
and  truncated  at  the  tip,  where  they  are  occssiontllT 
divided  into  teeth ;  but  sometimes  they  are  cooical 
linear,  or  triangular.  They  are  fixed  in  the  inng  br 
means  of  a  narrow  pedicle,  and  are  most  commonly  dis- 
posed in  transverse  rows,  placed  close  together,  andonr- 
lapping  each  other  like  the  tiles  of  a  rooH  In  st-me  in- 
stances, they  arc  placed  without  any  regular  order,  vd 
in  certain  cases  there  appear  to  be  two  layers  of  scales  w 
both  aidca  of  the  wings.  When  they  ars  rubbed  ofl;  the 
wing  is  found  to  consist  ef  an  elastic  membrane,  thiniixl 
transparent,  and  marked  with  slightly  indented  l)ne% 
forming  a  kind  of  groove  for  the  insertion  of  the  snU 
The  latter  are  so  minute  that  they  appear  to  the  Mk«! 
eye  like  powder  or  dust,  and  as  they  are  veiy  ciosrl; 
placed,  their  numbers  on  a  single  Inaeci  are  astontsbin^lr 
great.  Leeuwenhock  counted  upwards  of  4O0,(!00  ca 
the  wings  of  the  silk  moth,  an  insect  not  above  on«-fon^t> 
of  the  size  of  some  of  our  native  butterflies.  But  he" 
much  inferior  mnst  this  number  be  to  that  necessary  to 
form  a  covering  to  some  foreign  butterflies,  the  winfi  d 
which  expand  upwards  of  half  a  foot:  or  certain  spectn 
of  moths,  some  of  which  (■;uch  as  the  atlas  moth  ti  th« 
east,  or  the  great  owl  moth  of  Brazil,)  sometimes  mea- 
sure nearly  a  foot  across  the  wings !  A  modem  nioaie 
picture  may  contain  870  tesserulae,  or  separate  pieces,  in 
one  square  inch  of  surface:  but  tbe  same  extent  of  ■ 
butterfly's  wing  sometimes  consists  of  no  fewer  tiaa 
100,736  I 

**  In  common  with  several  other  extensive  race*  "f 
insects,  butterflies  derive  their  nourishment  entirely  frcia 
liquid  substances,  and  the  structure  of  the  mouth  is  r9w 
sequently  very  difl'erent  from  that  of  the  mastiratinf 
kinds.  They  are  hence  classed  among  the  bausteliated 
or  suctorial  tribes  of  insects.  The  most  conspicuoosand 
elaborately  constructed  organ,  is  the  long  flexible  tube 
projecting  from  the  mouth,  which  forms  a  canal  tbro^pli 
which  the  alimentry  juices  are  absorbed.  This  insav* 
ment,  which  is  sometimes  of  great  length,  is  spirally  in- 
voluted when  unemployed,  but  it  can  be  unrolled  «i'^ 
great  rapidity,  and  Is  admirably  fitted  to  explore  tki 
tubular  corollas  and  deep-seated  nectarias  of  flowers  ^ 
the  purpose  of  extracting  their  sweet  secretions    U  is>^ 
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winga  are  soft,  opaque,  and  painted  over  with 
a  beautifal  dast,  that  cooiea  off  with  handling. 

The  number  of  these  beantifal  animals  is 
very  great ;  and  though  Linxiaeus  has  reckoned 
up  above  seven  hundred  and  sixtj  different 
kuids,  the  catalogue  is  still  very  incomplete. 
Every  collector  of  butterflies  can  show  nn- 
described  species :  and  such  as  are  fond  of 
minute  discovery  can  here  produce  animals 
that  have  been  examined  only  by  himself.  In 
general,  however,  those  of  the  warm  climates 
are  larger  and  more  beautiful  than  such  as  are 
bred  at  home  ;  and  we  can  easily  admit  the 
beauty  of  the  butterfly ,  since  we  are  thus  freed 
from  the  damage  of  the  caterpillar.  It  has 
been  the  amusement  of  some  to  collect  these 
animals  from  different  parts  of  the  world  ;  or 
to  breed  them  from  caterpillars  at  home. 
These  they  arrange  in  systematic  order,  or 
dispose  so  as  to  make  striking  and  agreeable 
pictures  ;  and  all  must  grant,  that  this  specious 
idleness  is  far  preferable  to  that  unhappy  state 
wbich  is  produced  by  a  total  want  of  employ- 
ment. 

The  wings  of  butterflies^  as  was  observed , 
fully  distinguish  them  from  flies  of  every  other 
kind.  They  are  four  in  number  ;  and  though 
two  of  them  be  cut  off,  the  animal  can  fly  with 
the  two  others  remaining.  They  are,  in  their 
own  substance,  transparent;  but  owe  their 
opacity  to  the  beautiful  dust  with  which  they 
are  covered;  and  which  has  been  likened,  by 
some  naturalists,  to  the  feathers  of  birds ;  by 
others,  to  the  scales  of  fishes  :  as  their  imagi- 


ft  cartilaginous  substance,  and  ovres  its  great  flexibility 
to  itd  being  compoeed  of  nume^^ous  rings  or  transverse 
flhres,  bearing  some  resemblance  to  the  annulose  struc- 
ture of  earth-worms  and  some  other  animals.  It  is 
formed  of  two  distinct  pieces,  which  admit  of  being 
separated  throughout  their  ivhole  length.  Each  of  these 
pieces  is  traversed  longitudinally  by  a  cylindrical  tube, 
and  being  grooved  oo  their  inner  side,  Uiey  form  when 
united  another  canal  in  the  centre,  of  a  somewhat  square 
form,  and  wider  than  either  of  the  t%vo  lateral  ones.  The 
junction  of  the  two  parts  is  so  close  that  the  enclosed  tube 
is  perfectly  air-tight :  and  this  union  is  effected  by  means 
of  an  infinite  number  of  filets,  resembling  the  laminsB  of 
a  feather,  wbich  interlace  and  adhere  to  each  other.  Of 
these  three  tubes,  the  central  one  alone  serves  for  the 
influx  of  the  alimentary  fluids,  the  two  lateral  ones  being 
probably  employed  in  transmitting  air  in  aid  of  respira- 
tion, which,  however,  is  mainly  csrried  on  by  means  of 
stigmata  or  literal  pores.  The  outer  extremity  of  the 
proboscis  is  frequently  beset  with  many  membraneous 
papillte,  resembling  leaflets,  which  have  been  regarded 
by  some  authors  as  absori»ents.  From  having  observed 
them  chiefly  in  long  and  slender  trunks,  Reaumur  was  led 
to  conceive,  that  tlieir  only  use  is  to  render  that  organ  more 
steady,  by  affording  numerous  points  of  support,  and  adher- 
ing in  some  degree  to  the  substances  into  which  it  is  in- 
serted. In  the  coloured  Plate  69,  several  of  the  most  beauti- 
ful spedes  of  the  butterfly  genus  are  shown,  with  a  truth  to 
nature  that  must  be  very  satis&ctory  to  the  observers  snd 
admirers  of  these  magnificent  insects.  Indeed,  the  figures 
more  resemble  the  actual  objects  laid  upon  the  paper 
tlun  mere  artistic  represcstations. 


nations  were  disposed  to  catch  the  resemblance. 
In  fact,  if  we  regard  the  wing  of  a  butterfly 
with  a  good  microscope,  we  shall  perceive  it 
studded  over  with  a  variety  of  little  grains  of 
different  dimensions  and  forms,  generally  sup- 
ported upon  a  footstalk,  regularly  laid  upon  the 
whole  surface.  Nothing  can  exceed  the  beauti- 
ful and  regular  arrangement  of  these  little 
substances :  which  thus  serve  to  paint  the  but- 
terfly's  wing  like  the  tiles  of  a  house.  Those 
of  one  rank  are  a  little  covered  by  those  that 
follow :  they  are  of  many  figures  ;  on  the  part 
of  the  wing  may  be  8t;en  a  succession  of  oval 
studs ;  on  another  part,  a  cluster  of  studs,  each 
in  the  form  of  a  heart :  in  one  place  they  re- 
semble a  hand  open ;  and  in  another  they  are 
long  or  triangular ;  while  all  are  interspersed 
with  taller  studs,  that  grow  between  the  rest, 
like  mushrooms  upon  a  stalk.  The  wing  it- 
self is  composed  of  several  thick  nerves,  which 
render  the  construction  very  strong,  though 
light ;  and  though  it  be  covered  over  with 
thousands  of  these  scales  or  studs,  yet  its 
weight  is  very  little  increased  by  the  number. 
The  animal  is  with  ease  enabled  to  support 
itself  a  long  while  in  air,  although  its  night 
be  not  very  graceful.  When  it  designs  to  fly 
to  a  considerable  distance,  it  ascends  and  des- 
cends alternately;  going  sometimes  to  the  right 
and  sometimes  to  the  left,  without  any  appar- 
ent reason.  Upon  closer  examination ,  however, 
it  will  be  found  that  it  flies  thus  irregularly 
in  pursuit  of  its  mate  ;  and  as  dogs  bait  and 
quarter  the  ground  in  pursuit  of  tiieir  game, 
so  these  insects  traverse  the  air  in  quest  of 
their  mates,  whom  they  discover  at  more  than 
a  mile's  distance. 

If  we  prosecute  our  description  of  the 
butterfly,  the  animal  may  be  divided  into 
three  parts;  the  head,  the  corselet,  and  the 
body. 

The  body  is  the  hinder  part  of  the  butterfly, 
and  is  composed  of  rings,  which  are  generally 
concealed  under  long  hair,  with  which  that 
part  of  the  animal  is  clothed.  The  corselet  is 
more  solid  than  the  rest  of  the  body,  because 
the  forewings  and  the  legs  are  fixed  therein. 
The  legs  are  six  in  number,  although  four 
only  are  made  use  of  by  the  animal ;  the  two 
forelegs  being  often  so  much  concealed  in  the 
long  hair  of  the  body,  that  it  is  sometimes 
diflScult  to  discover  them.  If  we  examine 
these  parts  internally,  we  shall  find  the  same 
set  of  vessels  in  the  butterfly  that  we  observed 
in  the  caterpillar ;  but  with  this  great  difference, 
that  as  the  blood  or  humours  in  the  caterpillar 
circulated  from  the  t%il  to  the  head,  they  are 
found  in  the  butterfly  to  take  a  direct  contrary 
course,  and  to  circulate  from  the  head  to  the 
tail ;  so  that  the  caterpillar  may  be  considered 
as  the  embryo  animal,  in  which,  as  we  have 
formerly  seen,  the   circulation  is  carried   on 
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differenlly  from  i;vhat  it  is  in  animals  when  ex- 
cluded. 

But  leaving  the  other  parts  of  the  butterfly, 
let  us  turn  our  attention  particularly  to  the 
head.  The  eyes  of  butterflies  have  not  all 
the  same  form ;  for  in  some  they  are  large,  in 
others  small ;  in  some  they  are  the  larger  por- 
tion of  a  sphere,  in  others  they  are  but  a  small 
part  of  it,  and  just  appearing  from  the  head. 
In  all  of  them,  however,  the  outward  coat  has 
a  lustre,  in  which  may  be  discovered  the  vari- 
ous colours  of  the  rainbow.  When  examined 
a  little  closely,  it  will  be  found  to  have  the 
appearance  of  a  multiplying-glass;  having  a 
great  number  of  sides  or  facets,  in  the  manner 
of  a  brilliant  cut  diamond.  In  this  particular 
the  eye  of  the  butterfly,  and  of  most  other  in- 
sects, entirely  correspond;  and  Leuwenhoek 
pretends  there  are  about  six  thousand  facets 
on  the  cornea  of  the  flea.  These  animals, 
therefore,  see  not  only  with  great  clearness, 
but  view  every  object  multiplied  in  a  surpris- 
ing manner.  Puget  adapted  the  cornea  of  a 
fly  in  such  a  position  as  to  see  objects  through 
it  by  the  means  of  a  microscope ;  and  nothing 
could  exceed  the  strangeness  of  its  representation. 
A  soldier,  who  was  seen  through  it,  appeared 
like  an  army  of  pigmies  ;  for  while  it  multi- 
plied, it  also  diminished  the  object ;  the  arch 
of  a  bridge  exhibited  a  spectacle  more  mag- 
nificent than  human  skill  could  perform  ;  the 
flame  of  a  candle  seemed  a  beautiful  illumin- 
ation.  It  still,  however,  remains  a  doubt, 
whether  the  insect  sees  objects  singly,  as  with 
one  eye ;  or  whether  every  facet  is  itself  a 
complete  eye,  exhibiting  its  own  object  distinct 
from  all  the  rest 

Butterflies,  as  well  as  most  other  flying  in- 
sects, have  two  instruments,  like  horns,  on  their 
heads,  which  are  commonly  called  feelers. 
They  diflier  from  the  horns  of  greater  animals, 
in  being  movable  at  their  base  ;  and  in  hav- 
ing a  great  number  of  joints,  by  which  means 
the  insect  is  enabled  to  turn  them  in  every 
direction.  Those  of  butterflies  are  placed  at 
the  top  of  the  head,  pretty  near  the  external 
edge  of  each  eye.  What  the  use  of  these  in- 
struments may  be,  which  are  thus  formed  with 
so  much  art,  and  by  a  Workman  who  does  no- 
thing without  reason,  is  as  yet  unknown  to 
man.  They  may  serve  to  guard  the  eye ;  they 
may  be  of  use  to  clean  it ;  or  they  may  be  the 
organ  of  some  sense  which  we  are  ignorant  of: 
but  this  is  only  explaining  one  difliculty  by  an- 
other.  We  are  not  so  ignorant  of  the  uses  of  the 
trunk,  which  few  insects  of  the  butterfly  kind 
are  without  This  instrument  is  placed  ex- 
actly between  the  eyes  ;  and  when  the  animal 
is  not  employed  in  seeking  its  nourishment,  it 
is  rolled  up  like  a  curl.  A  butterfly,  when  it 
is  feeding,  flies  round  some  flower  and  settles 
upon  it     The  trunk  is  then   uncurled,  and 


thrust  out  either  wholly  or  in  part;  and  iBem. 
ployed  in  searching  the  flower  to  its  very  bot- 
tom, let  it  be  ever  so  deep.  This  search  being 
repeated  seven  or  eight  times,  the  butterflj 
then  passes  to  another ;  and  continues  to  horer 
over  those  agreeable  to  its  taste,  like  a  bird 
over  its  prey.  This  trunk  consists  of  two  eoml 
hollow  tubes,  nicely  joined  to  each  other,  like 
the  pipes  of  an  organ. 

Such  is  the  figure  and  conformation  of  these 
beautiful  insects,  that  cheer  our  walks,  and 
give  us  the  earliest  intimations  of  summer. 
But  it  is  not  by  day  alone  that  they  are  leen 
fluttering  wantonly  from  flower  to  flower, as  tbe 
greatest  number  of  them  fly  by  night,  and  ex- 
pand the  most  beautiful  colouring  at  thon 
hours  when  there  is  no  spectator.  This  tribe 
of  insects  has,  therefore,  been  divided  into 
Diurnal  and  Nocturnal  Flies  ;  or,  more  pro> 
perly  speaking,  into  Butterflies  and  Motbs: 
the  one  flying  only  by  day,  the  other  most 
usually  on  the  wing  in  the  night  Tbeymsv 
be  easily  distinguished  from  each  other  by 
their  horns  or  feelers  :  those  of  the  butteHij 
being  clubbed  or  knobbed  at  the  end ;  those 
of  the  moth  tapering  finer  and  finer  to  a  poioL 
To  express  it  technically — the  feelers  of  bat- 
terflies  are  elevated  :  those  of  moths  are  fili- 
form.' 

'  Moths  are  disUnguished  from  biitt«rfUet,  uwrf 
other  characters,  by  having  at  the  base  ef  tb«  onitf 
wings,  near  the  anterior  edge,  a  stiff  bristle  or  hut 
which  passes  through  a  hook  on  the  under  side  of  tfc« 
anterior  wings  and  maintains  them  when  at  rot  is  i 
horiaontal  or  somewhat  inclined  positini.  Tlw  wa 
characteristic  and  distinctive  mark  of  the  kmtk-miiit 
is  to  be  found  in  the  form  of  the  antennc,  whicii  a*- 
crease  in  diameter  from  a  slender  base  nearly  to  tlw  apei, 
forming  a  prismatic,  fusiform  club,  and  usuallf  tenniD- 
ating  in  a  subulated  point  which  is  occasionallj  miw* 
what  curved.  This  thickening  of  the  antenna  upwaHi 
indicates  affinity  to  the  diurnal  lepidopters,  bat  in  wA 
of  their  other  properties  they  are  mors  dosely  ftlli«i  to 
the  moths  or  nocturnal  kinds.  The  wings  srs  nun* 
and  elongated,  of  a  firm  consistence,  aiid  never  b«M 
perpendicularly  fn  repose,  but  either  parallel  to  tbt 
plain  of  position  or  slightly  deflexed.  The  suctorial  tnnk 
(masi/Ut)  is  usually  of  great  length,  often  equsl  to  tkt 
of  the  whole  body  ;  and  appears,  at  least  in  some  instamtf, 
to  be  of  a  more  simple  structure  than  among  buttcfiSc^ 
consisting  only  of  a  simple  semi-cylindric  canal  Whmi 
for  example,  that  of  the  death  *s-head- moth,  whidi  is 
short  and  rigid,  and  so  sharply  pointed  as  to  be  aUo  to 
pierce  the  skin  of  the  hand,  is  cut  across,  only  a  nsx^ 
perforation  of  an  oval  sliape  is  visible.  The  palpi  en- 
brace  the  liase  of  the  trunk,  consist  of  three  srticulaticns  ' 
and  are  so  densely  invested  with  hairs  and  sales,  thtf 
their  jointed  structure  is  not  discernible  till  then  vt  \ 
rubbed  off.  The  eyes  are  large,  globose,  and  pnanioentt 
composed  of  a  great  number  of  iacets.  The  taisi  ire 
all  divided  into  five  JoInU  ;  the  intermediate  Ubic  vt  ' 
furnished  with  two  spines,  and  the  hinder  ones  »!'•' 
four  ;  and  in  the  anterior  pair,  which  are  desUtnte «'  i 
spines,  there  is  a  slender  lobe  lying  along  a  part  of  ^ 
under  side  of  the  tibia,  and  attached  to  it  by  the  npfi' 
extremity. 

These  insects  constituted  the  genus  S^ims  of  Lin«4    . 
and  they  compose  Uie  iamily  named  CrspsKolv^  ^    I 
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The  batterflies,  as  well  as  the  mothsy  em- 
ploy the  short  life  assigned  them  in  a  variety 
of  enjoyments.  Their  whole  time  is  spent 
either  in  quest  of  food,  which  every  flower 

LatreiUe.  The  latter  tann  has  been  applied  to  tbero, 
because  many  of  the  moat  oonapicuous  species  are  obsenrixi 
on  the  wing  chiefly  during  the  morning  and  evening 
twilight  ;  others,  howoTer,  do  not  shun  the  "  garish  eye 
of  day,"  but  may  be  seen  darting  about  in  the  sunshine 
in  company  with  butterffiea  and  other  exdusiToIy  diurnal 
kinds.  Their  iligfat  is  exceedingly  rapid,  and  oontiniMd 
nearly  in  a  direct  line,  somewhat  like  that  of  a  bird, 
diflering  greatly  in  this  respect  from  the  devious  sig-ng 
motion  of  most  other  lepidopterap  many  of  which  seem  to 
floai  rather  than  to  be  impelled  by  muscular  exertion. 
The  wings,  notwithstanding,  are  rather  of  small  Bi» 
compared  with  the  body ;  but  the  thickness  and  maasive- 
ness  of  the  latter  admits  of  great  development  in  the 
muscles  by  which  these  organs  are  moved,  and  a  moroen. 
turn  is  thus  communicated  to  them  more  than  sufficient 
to  compensate  for  their  somewhat  limited  extent  of  sur- 
face. By  their  rapid  vibration,  the  taper  body  of  the 
insect  is  poised  in  the  air  like  that  of  a  hawk,  while  it 
hovers  over  the  petals  of  a  flower,  and  extracts  the  melli. 
fluous  juices  by  means  of  its  long  tubular  proboscis.  The 
resemblance  Just  alluded  to  has  caused  them  to  be  named 
hawk-moths  :  and  as  many  of  them,  when  thua  hover- 
ing in  the  air,  produce  a  humming  sound,  and  in  this 
respect,  as  well  as  in  feeding  on  the  wing  and  in  the 
darting  rapidity  of  their  movements,  bear  some  likeness 
to  humming-bird%  a  few  are  named  after  these  '^  winged 
gems,"  and  are  well  known  under  the  somewhat  com- 
posite title  of  humming-  bird  hawL>motlis. 

The  number  of  these  Insects  found  in  Britain  is  not 
inconsidersble,  and  includes  all  the  kinds  Indigenous  to 
Europe,  except  a  few  speclea.  Several  conspicuous  kinds 
have  been  admitted  into  our  native  lists,  in  consequence 
of  the  occurrence  of  one  or  two  examples ;  but  from  what 
we  know  of  their  histoiy  and  geographical  distribution, 
it  seems  more  proper  to  ascribe  their  appearance  iu  this 
country  to  fortuitous  causes, — such  as  accidental  importa- 
tion along  with  foreign  productions,  than  to  their  being 
aboriginal  natives  of  the  soil. 

Although  matk»  (proper)  may  be  characteristically  said 
to  be  noctvnial  insects.  It  must  not  be  understood  that 
their  appearaoce  Is  exclusively  confined  to  the  night,  or 
even  the  twilight.  The  gamma-moth,  the  majority  vi 
the  male  bombycidc,  and  others  too  numerous  to  men- 
tion, mayoflen  be  seen  "floating  amid  the  liquid  noon," 
associated  with  the  multitude  of  other  tribes  which  the 
sunshine  awakes  to  active  life  and  ei\joyment.  But  with 
far  the  laiger  proportion,  night  is  the  choeen  and  appro- 
priate season  of  activity.  During  the  day  they  conceal 
themselves  in  clefts  of  trees,  among  tangled  vegetation 
and  under  leaves,  and  seldom  issue  from  their  retreats 
till  the  light  is  beginning  to  iaiL  Some  are  on  the  wing 
only  in  the  earlier  part  ^  the  night,  othera  are  later  in 
appearing,  and  continue  their  flight  till  the  morning  Is 
far  advanced.  During  these  excunions  many  fall  a  prey 
to  bats  and  night-birds  of  various  kinds,  which  delight 
to  capture  their  insect  food  when  on  the  wing,  seldom 
nearching  for  it  when  at  rest,  according  to  the  general 
practice  of  their  day-iiseding  companions. 

The  great  beauty  of  many  of  these  Insects,  the  almost 
infinite  variety  of  their  colours  and  markings,  as  well  as 
their  curious  habits  and  economy,  have  long  rendered 
this  a  favourite  branch  of  study  with  the  generality  of 
entomologists.  A  large  proportion  of  the  works  relating 
to  insects,  especially  works  of  the  illustrated  class,  are 
devoted  to  the  elucidation  of  this  tribe ;  and  in  almost 
every  collection  of  indigenous  specimens,  they  occupy  a 
prominent  place.  The  seal  with  which  the  x%xvt  and 
buira   beautiful  kinds  have  been  sought  after,  and  the 


offors ;  or  in  pursuit  of  the  female,  whose  ap- 
proach they  can  often  perceive  at  two  miles' 
distance.  Their  sagacity  in  this  particular  is 
not  less  astonishing  than  true ;  but  by  what 


estimatioii  in  which  they  have  been  held  when  obtained, 
is  sufildently  evinced  by  the  high-sounding  names,  by 
means  of  which  collectors  have  attempted  to  express 
their  admiration.  Bach  designations  as  the  Emperor, 
Nonparid,  Kentish  Glory,  Richmond  Beanty,  &c,  have 
been  applied  to  them  almoat  as  hberslly  as  similar  names 
are  used  by  the  ftnciers  of  gigantic  gooseberries  and 
peeiiess  tulips^  in  reference  to  the  objects  of  their  pre^ 
dilection.  In  proportion  to  the  eagerness  shown  in  thei 
pursuit,  has  been  the  variety  of  plans  adopted  to  obtain 
specimens  with  the  greatest  ease*  and  in  the  best  possible 
condition.  One  of  the  most  satisfactory  methods  is  to 
rear  the  larvae  when  these  can  be  obtained,  till  they 
change  to  pupss,  and  the  moths  are  thus  secured  as  soon 
as  they  emerge,  with  the  beauty  of  their  plumage  unim- 
paired. Mr  Kirby  mentions,  that  the  seasons  in  which 
the  London  amateurs  repair  to  the  woods  in  search  of 
larve,  are  the  beginning  of  April,  June,  the  beginning 
of  July,  and  September;  and  they  dig  for  the  pupie  late  in 
July,  and  in  January  and  February.  The  perfect  insects 
are  to  be  found  all  the  summer  and  autumn,  and  certain 
kinds  even  In  winter.  The  attractions  of  a  youthful 
female  of  their  own  species  afibrds  a  means  of  procuring 
several  of  the  laiger  Bombycidc,  even  In  pieces  where  they 
might  not  previously  be  supposed  to  exist.  Advantage 
is  often  taken  of  the  propensity  which  these  insects  show, 
in  common  with  many  other  nocturnal  animals,  to  repair 
to  a  light,  when  they  may  be  readily  seised  as  they  con- 
tinue  to  flutter  around  it  In  a  kind  of  bewildered  state. 
As  the  most  effectual  means  of  employing  a  light.  It  is 
recommended  that  it  should  be  placed  in  a  lanthom,  and 
the  latter  fixed  on  the  breast  by  means  of  a  belt  around 
the  waist,  both  hands  being  thus  left  at  liberty.  If  in- 
disposed,  however,  to  make  much  peraonal  exertion,  the 
Aurelian  may  ofien  reap  a  rich  harvest  merely  by  open, 
ing  the  windows  of  a  lighted  apartment,  especially  If  his 
dwelling  be  in  the  vicinity  of  woods,  and  securing  such 
visitors  as  make  their  appearance  within.  The  following 
extract  shows  with  what  success  this  plan  has  been 
attended.  **My  success  in  obtaining  lepldoptere,  to 
which  I  am  particularly  attached,"  says  the  Rev.  C.  S. 
Bird,  '*  I  owe  to  the  use  of  a  lamp  to  attract  moths. 
During  the  moonless  nights  of  summer,  I  sit  with  a 
Sinumbra-lamp,  and  perhaps  one  or  two  smaller  lamps, 
placed  on  a  table  dose  to  the  window.  The  moths 
speedily  enter  the  room,  if  the  weather  be  warm.  I  have 
hiul  a  levee  of  more  than  a  hundred  between  the  hours  of 
ten  and  twelve.  In  the  spring,  too,  and  autumn,  I  have 
been  frequently  fortunate,  though  generally  having  my 
patience  sufficiently  tried.  In  March,  for  instance,  I 
have  taken  many  specimens  of  BitUm  prodromariuM  in 
one  evening;  GUia  mhricosa  and  Lytaa  leueograpka 
have  accompanied  them.  In  April  and  May,  CucuUia 
JUsina  and  Peridao  terraia  have  visited  me.  When 
November  has  arrived,  Pttatia  ausinea  and  PtecUocampa 
populi  have  crowded  Into  my  room.  Of  course,  at  such 
cool  times  of  the  year  .the  window  must  be  kept  shut  till 
the  moths  knock  for  admittance.  If  at  any  time  of  the 
year  a  warm  mist  pervade  the  air,  there  Is  almost  a  cer- 
tainty of  success.  But  should  any  one  be  Induced  by 
this  account  to  try  the  lamp,  he  must  make  up  his  mind 
to  experience  more  of  unfavourable  evenings  than  favour- 
able. I'hera  is,  however,  this  advantage  In  my  seden- 
tary plan  of  mothing,  that  it  can  be  combined  with  reed- 
ing or  writing ;  and  the  Intervals  between  the  arrivals 
need  not  be  lost  Moths  are  extremely  sensible  of  any 
keenness  In  the  air ;  a  north  or  east  wind  is  very  likely 
to  keep  them  from  venturing  abroad.  Different  species 
have  diilerent  hours  of  flight.    Thus,  on  a  mUd  and  dark 
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8en:ie  they  are  tbus  capable  of  distini^alflhing  each 
other  at  such  distances  is  not  easy  lO  conceive. 
It  cannot  be  by  the  sight,  since  such  amail 
objects  as  they  are,  must  be  utterly  imper- 
ceptible  at  half  the  distance  at  which  they 
perceive  each  other  :  it  can  scarcely  be  by  the 
sense  of  smelling,  since  the  animal  has  no 
organs  for  that  purpose.  Whatever  be  their 
powers  of  perception,  certain  it  is  that  the 
male,  after  having  fluttered,  as  if  carelessly 
about  for  some  time,  is  seen  to  take  wing,  and 
go  forward,  sometimes  for  two  miles  together, 

November  evening,  PoBcUocampa  popuU  will  occupy 
from  seven  to  ten  oVloclc,  after  which  it  will  malce  way 
for  Petutia  caarinea,  which  will  fly  till  one  or  two  in  the 
morning.  I  have  for  experiment's  sake,  sat  up  in  the 
summer  till  three  o'ciodi,  when  the  whole  heaven  was 
bright  with  the  rising  sun,  and  moths  of  varioofl  Itinds 
iiave  never  ceased  arriving  in  succession  till  that  time. 
Some  of  them  must  come  from  a  considerable  distance. 
Scotophila  porphjifrea^  being  a  heath  moth,  most  come 
nearly  a  mile.  Moths  lil(e  butterflies,  liave  their  pecu- 
liar modes  of  flight,  by  which  I  can  generally  distiuguish 
them  oil  their  entrance,  before  I  can  see  their  colours. 
Some  announce  themselves  by  a  loud  knock  on  the  floor : 
litis  is  the  case  with  Leiocampa  dlctta.  Some  ascend 
iiistantly  to  the  ceiling,  as  Agroiu  oortioea.  Many,  I 
might  say  the  minority,  pass  the  lamp  rapidly  :  and  this 
sfiows  the  compaimtive  inutility  of  using  the  lamp  out  of 
doors,  where  only  those  tliat  loiter  about  it  can  be  taken. 
S(»me  have  a  soft  and  gentle  flight ;  as,  for  Instance, 
Cotmia  pyrcUiha^  one  of  my  most  welcome  Tisitors, 
whose  entrance  I  am  usually  made  aware  of  by  seeing 
something  drop  down  on  the  table,  as  quick  as  bail,  but 
as  light  as  a  fleece  of  snow  ;  whilst,  on  the  contrary,  the 
conceited  vagaries  and  absurd  violence  of  Clinocampa 
fteuitria  are  absolutely  amusing  :  and  cratagi  tndpopuli 
are  nearly  as  bad.  It  is  not  tlie  Nociuma  alone  tliat 
come  to  me  in  the  night — many  of  what  Mr  Stephens 
calls  the  Semidiuma^  the  Geom^ritUe^  accompany  them 
at  all  hours.  It  may  likewise  be  worth  while  to  say  a 
word  on  my  method  of  securing  my  prey.  Suppose  that, 
either  with  or  without  a  bag-net,  I  have  imprisoned  a 
moth  under  au  inverted  wine-glass,  I  then  light  a  small 
piece  of  German  tinder,  half  the  size  of  a  sixpence,  or 
less,  and  introduce  it  under  the  edge,  and  by  means  of 
the  smoke  the  insect  is  stupified  almost  immediately. 
It  is  then  wholly  in  my  power,  though  it  would  quickly 
revive  : — I  pierce  it ;  and,  by  means  of  a  pin  dipped  in 
oxalic  acid,  and  thurst  into  the  body  beneath  the  thorax, 
I  prevent  its  revival,  and  fix  it  on  the  settling  board. 
The  German  tinder  does  not  injure  the  colour,  as  brim- 
stone would,  whilst  it  puts  the  moth  so  completely  in  my 
power  for  a  few  moments,  that  the  specimens  I  thus  take 
and  kill  are  often  as  perfect  and  beautiful  as  if  I  had  bred 
them.  Of  course,  1  use  it  for  insects  taken  in  tlie  day, 
or  bred,  as  well  as  for  those  captured  by  the  lamp.'*  Tlte 
locality  to  which  the  above  account  refers  is  the  vicinity 
of  Reading  in  Berkshire.  The  list  given  by  Mr  Bird 
of  the  roecies  taken  in  the  manner  describid,  includes 
many  of  tlie  rarer  and  most  beautiful  kinds  found  hi  this 
country. 

Another  method  of  capturing  moths  has  recently  been 
practised  in  the  north  of  England  by  P.  J.  Selby,  Esq.  of 
Twizel,  and  has  been  attended  with  so  much  success, 
that  we  have  much  pleasure  in  being  enabled  to  subjoin 
the  following  account  of  it  as  communicated  by  that  dis. 
tingnished  naturalist  *'  In  the  course  of  my  entomol- 
ogical pursuits — fur  that  fascinating  department  of  Zoo- 
logy has  for  the  last  year  engrossed  a  great  part  of  my 
leisure, — my  attention  was  first  directed  to  the  mode  I 
a  since  adopted  fur  the  capture  of  nocturnal  lepidrptera. 


in  a  direct  line,  to  where  the  female  is  perchec 
on  a  flower. 

The  general  rale  among  insects  is,  that  the 
female  is  larger  than  the  male ;  and  this  ob- 
tains particaiarly  in  the  tribe  I  am  descrihbg. 
The  body  of  the  male  is  smaller  and  slendeier; 
that  of  the  female  more  thick  and  oval.  Pre. 
yious  to  the  junction  of  these  animals,  tbej 
are  seen  sporting  in  the  air,  pursaing  an4 
%i*ig  ^rom  each  other,  and  preparing,  bj  a 
mock  combat,  for  the  more  important  businesi 
of  their  lives.     If  they  be  disturbed  ivbiie 

by  the  extraordinary  success  that  I  understood  had  lU 
tended  tlie  exposure  of  a  sugar-cask,  recently  emptied, 
in  a  favourable  situation  ;  and  by  means  of  which  ttUv. 
tion  a  great  variety  of  moths,  some  of  tbem  of  veiy  nre 
occurrence,  had  been  secured.     As  sugar  casb  are  vA 
easily  procured  (n  this  country,  I  bethought  myself  ol 
some  succedaneum,  and  it  presently  stmck  me  that  t 
beehive,  or  as  it  is  generally  called  here,  a  tkep,  mtntlj 
emptied  of  its  hooey,  or  well  anointed  with  the  aice, 
might  answer  the  purpose,  as  it  was  evident  th«  loserti 
were  attracted  by  the  saccharine  matter  and  stnelL  I 
accordingly  had  one  prepared,  and  the  very  first  erening 
was  convinced  that  it  would  prove  a  rery  efficient  tnp, 
as  several  moths  of  different  species  were  seen  snd  Uka 
upon  it.     Unfortunately,  the  best  part  of  the  senon  vk 
nearly  over  before  I  commenced  operations,  as  it  wis  net 
exposed  till  after  the  middle  of  August ;  but  fn«  tk 
success  I  have  had  up  to  the  present  time,  I  sm  coi- 
vinced  it  is  one  of  the  most  effectual  modes  of  obtuoh(« 
the   noctuidse,  and   that  many  which  would  otherwise 
escape  observation  are  thus  to  be  obtained.     Inde«t 
some  of  those  I  have  already  procured,  I  bad  never  be- 
fore met  with  in  this  district ;  and  I  dare  ssy,  hiS  k 
this  attractive  trap,  tliey  would  have  remained  long  on. 
discovered,  as  some  of  tliem  are  in  their  force  or  fitii 
flight  at  a  much  later  period  than  we  are  generally  ic- 
customed  to  look  after  moths.    I  anticipate  a  richhsrr<« 
during  the  ensuing  spring  and  summer,  not  only  d  tb 
noctuidse,  but  also  of  the  other  large  moths  ;  the  Gcootf 
tridflB  and  smaller  species  I  know  come  to  it,  ts  eone  d 
them  have  already  been  taken  upon  it.     By  this  irwde 
also,  many  interesting  particulars  relating  to  tbeirnUvti 
history  are  likely  to  become  known  to  us,  sock  is  the 
period  of  duration  of  diflerent  species,  the  propoitioii  ^ 
males  and  females.  &c.     I  find  that  in  the  early  pvt  ee 
the  season  their  duration  is  much  shorter  than  ataUtcr; 
in  many  of  those  occurring  in  August  and  September,  & 
seldom  exceeded  two  or  three  weeks ;  whereas  such  u 
did  not  appear  till  towards  the  end  of  October  hive  cdb- 
tinucd   till  the  present  period,   that  Is,   nearly  thne 
months  :  as  I  have  taken  every  mild  evening  sperisicia 
of  Claa  SateUitia  up  to  the  26th  of  January,  snd  Gsi*- 
campa  esoieta  as  late  as  the  7th  of  the  same  montu 
The  skep  should  be  well  anointed  on  tiie  exterior  witk 
honey  (the  refuse  will  answer  perfectly  well),  and  ^^ 
be  supported  on  a  forked  stake  about  four  feet  Erun  the 
ground,  or  so  that  the  insect  can  be  easily  got  at  u^i 
enclosed  in  the  flappers  as  they  alight  and  settle  upee  it- 
In  this  way  they  may  be  taken  in  as  fine  and  pcr^ 
condition  as  if  they  had  been  bred  from  the  larvKwithifi 
doors.     I  generally  select  a  sheltered  situation  and  onr 
to  wood  ;  of  late  I  have  had  It  near  a  service  tree,  who^ 
berries  T  had  previously  observed  attracted  tlie  nxAh 
The  following  are  a  few  of  the  species  taken  :— ,\$reiis 
suffusa,  Pyrophila  Tragopogonis,  Pyrophila  telra,Gl» 
Vaccinii,  GIsa  spadicea,  Apamea  nictitans.  Polls  occoiu 
Polia  Chi,  Xanthia fulvago,  Xanthiagilvago.Phlogopk'J 
meliculosa,  several  species  of  Hadena,  Caradrina  glartort^ 
&c.  hc.—  Nutufolist'a  Library.      BritUi  bfoHa.    & 
James  Duncan^  Edin.  I8S6. 
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united,  the  female  flies  off  with  the  male  on 
her  back,  who  seems  entirely  passive  upon 
the  occasion. 

But  the  females  of  many  moths  and  butter, 
flies  seem  to  have  assumed  their  airy  form  for 
no  other  reason  but  to  fecundate  their  eggs, 
and  lay  them.  They  are  not  seen  fluttering 
about  in  quest  of  food  or  a  mate :  ail  that 
passes  during  their  short  lives,  is  a  junction 
with  the  male  of  about  half  -an  hour  ;  after 
which  they  deposit  their  eggs  and  die,  with- 
out taking  any  nourishment,  or  seeking  any. 
It  may  be  observed,  however,  that  in  all  the 
females  of  this  tribe,  they  are  impregnated  by 
the  male  by  one  aperture,  and  lay  their  eggs 
by  another. 

The  eggs  of  female  butterflies  are  disposed 
in  the  body  like  a  bed  of  chaplets  ;  which, 
when  excluded,  are  usually  oval,  and  of  a 
whitish  colour:  some,  however,  are  quite  round; 
and  others  flatted  like  a  turnip.  The  cover- 
ing, or  shell  of  the  egg,  though  solid,  is  thin 
and  transparent :  and  in  proportion  as  the 
caterpillar  grows  within  the  egg,  the  colours 
change,  and  are  distributed  differently.  The 
butterfly  seems  very  well  instnicted  by  nature 
in  its  choice  of  the  plant,  or  the  leaf,  where  it 
shall  deposit  its  burthen.  Each  egg  contains 
but  one  caterpillar :  and  it  is  requisite  that 
this  little  animal,  when  excluded,  should  be 
near  its  peculiar  provision.  The  butterfly, 
therefore,  is  careful  to  place  her  brood  only 
upon  those  plants  that  afford  good  nourish- 
ment to  its  posterity.  Though  tbe  little  winged 
animal  has  been  fed  itself  upon  dew,  or  the 
honey  of  flowers,  yet  it  makes  choice  for  its 
young  of  a  very  different  provision,  and  lays 
its  eggs  on  the  most  unsavoury  plants ;  the 
rag. weed,  the  cabbage,  or  the  nettle.  Thus 
every  butterfly  chooses  not  the  plant  most 
grateful  to  it  in  its  winged  state  ;  but  such  as 
it  has  fed  upon  in  its  reptile  form. 

All  tho  eggs  of  butterflies  are  attached  to 
the  leaves  of  the  favourite  plant,  by  a  sort  of 
size  or  glue ;  where  they  continue  unobserved, 
unless  carefully  sought  after.  The  eggs  are 
sometimes  placed  round  the  tender  shoots  of 
plants,  in  the  form  of  bracelets,  consisting  of 
above  two  hundred  in  each,  and  generally 
surrounding  the  shoot  like  a  ring  upon  a  finger. 
Some  butterflies  secure  their  eggs  from  the 
injuries  of  air,  by  covering  them  with  hair 
plucked  from  their  own  bodies,  as  birds  some- 
times are  seen  to  make  their  nests  :  so  that 
their  eggs  are  thus  kept  warm,  and  also  en- 
tirely concealed. 

All  the  tribe  of  female  moths  lay  their  eggs 
a  short  time  after  they  leave  the  aurelia  ;  but 
there  are  many  butterflies  that  flutter  about 
fbe  whole  summer,  and  do  not  think  of  laying 
till  the  winter  begins  to  warn  them  of  their 
approaching  end :   some   even   continue   *he 
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whole  winter  in  the  hollows  of  trees,  and  do 
not  provide  for  posterity  until  the  beginning 
of  April,  when  they  leave  their  retreats, 
deposit  their  eggs,  and  die.  Their  eggs  soon 
begin  to  feel  the  genial  influence  of  the  season  : 
the  little  animals  burst  from  them  in  their 
caterpillar  state,  to  become  aurelias  and  but- 
terflies  in  their  turn,  and  thus  to  C4)ntinue  the 
round  of  nature. 


CHAP.  IV. 

OF  THE  ENEMIES  OF  THE  CATERPILLAR. 

Naturb,  though  it  has  rendered  some  ani- 
mals surprisingly  fruitful,  yet  ever  takes  care 
to  prevent  their  too  great  increase.  One  set 
of  creatures  is  generally  opposed  to  another  : 
and  those  are  chiefly  the  most  prolific  that  are, 
from  their  imbecility,  incapable  of  making  any 
effectual  defence.  The  caterpillar  has,  per- 
haps,of  all  other  animals,  the  greatest  number 
of  enemies ;  and  seems  only  to  exist  by  its 
surprising  fecundity.  Some  animals  devour 
them  by  hundreds ;  others  more  minute,  yet 
more  dangerous,  mangle  them  in  various  ways  : 
so  that,  how  great  soever  their  numbers  may 
be,  their  destroyers  are  in  equal  proportion. 
Indeed,  if  we  consider  the  mischiefs  these 
reptiles  are  capable  of  occasioning,  and  the 
various  damages  we  sustain  from  their  insa- 
tiable rapacity,  it  is  happy  for  the  other  ranks 
of  nature,  that  there  are  thousands  of  fishes, 
birds,  and  even  insects,  that  live  chiefly  upon 
caterpillars,  and  make  them  their  most  fa- 
vourite  repast 

When  we  described  the  little  birds  that  live 
in  our  gardens,  and  near  our  houses,  as  des- 
tructive neighbours,  sufficient  attention  was 
not  paid  to  the  services  which  they  are  fre- 
quently found  to  render  us.  It  has  been 
proved,  that  a  single  sparrow  and  its  mate, 
that  have  young  ones,  destroy  above  three 
thousand  caterpillars  in  a  week  ;  not  to  men- 
tion several  butterflies  in  which  numberless 
caterpillars  are  destroyed  in  embryo.  It  is  in 
pursuit  of  these  reptiles  that  we  are  favoured 
with  the  visits  of  many  of  our  most  beautiful 
songsters,  that  amuse  us  during  their  continu. 
ance,  and  leave  us  when  the  caterpillars  disap- 
pear. 

The  maxim  which  has  often  been  urged 
against  man,  that  he,  of  all  other  animals,  is 
the  only  crenture  that  is  an  enemy  to  his  own 
kind,  and  that  the  human  species  only  are 
found  to  destroy  each  other,  has  been  adopted 
by  persons  who  never  considered  the  history 
of  insects.  Some  of  the  caterpillar  kind,  in 
particular,  that  seem  fitted  only  to  live  upon 
leaves  and  plants,  will,  however,  eat  each  other ; 
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mid  (be  strongest  will  devour  the  weak  in  pre. 
ference  to  their  vegetable  food.  Tbat  which 
lives  upon  the  oak  is  found  to  seize  any  of  its 
companions,  which  it  conveniently  can,  by  the 
first  rings,  and  inflict  a  deadly  wound  :  it  then 
feasts  in  tranquillity  on  its  prey,  and  leaves 
nothing  to  tbe  animal  but  the  husk. 

But  it  is  not  from  each  other  they  have  the 
most  to  fear,  as  in  general  they  are  inoffensive ; 
and  many  of  this  tribe  are  found  to  live  in  a 
kind  of  society.  Many  kinds  of  flies  lay  their 
eggs  either  upon  or  within  their  bodies  ;  and, 
as  these  turn  into  worms,  the  caterpillar  is  seen 
to  nourish  a  set  of  intestine  enemies  within  its 
body,  that  must  shortly  be  its  destruction: 
Nature  having  taught  flies,  as  well  as  all  other 
animals,  the  surest  methods  of  perpetuating 
their  kind. — "  Towards  the  end  of  August, 
says  Reaumur,  "  I  perceived  a  lilUe  fly,  of  a 
beautiful  gold  colour,  busily  employed  in  the 
body  of  a  large  caterpillar,  of  that  kind  which 
feeds  upon  cabbage.  I  gently  separated  that 
part  of  the  leaf  on  which  these  insects  were 
placed,  from  the  rest  of  the  plant,  and  placed 
it  where  I  might  observe  them  more  at  ease. 
The  fly,  wholly  taken  up  by  the  business  in 
which  it  was  employed,  walked  along  the 
caterpillar's  body,  now  and  then  remaining 
fixed  to  a  particular  spot.  Upon  this  occasion, 
1  perceived  it  every  now  and  then  dart  a  sting, 
which  it  carried  at  the  end  of  its  tail,  into  the 
caterpillar's  body,  and  then  draw  it  out  again, 
to  repeat  the  same  operation  in  another  place. 
It  was  not  difficult  for  me  to  conjecture  the 
business  which  engaged  this  animal  so  ear* 
nestly  ;  its  whole  aim  was  to  deposit  its  eggs 
in  the  caterpillar's  body  ;  which  was  to  serve 
as  a  proper  retreat  to  bring  them  to  perfection. 
The  reptile  thus  rudely  treated,  seemed  to 
bear  all  very  patiently,  only  moving  a  little 
when  stung  too  deeply  ;  which,  however,  the 
fly  seemed  entirely  to  disregard.  I  took  par- 
ticular care  to  feed  this  caterpillar;  which 
seemed  to  me  to  continue  as  voracious  and 
vigorous  as  any  of  the  rest  of  its  kind.  In 
about  ten  or  twelve  days,  it  changed  into  an 
aurclia,  which  seemed  gradually  to  decline, 
and  died  :  upon  examining  its  internal  parts, 
the  animal  was  entirely  devoured  by  worms  ; 
wliich,  however,  did  not  come  to  perfection, 
as  it  is  probable  they  had  not  enough  to  sustain 
them  within." 

What  the  French  philosopher  perceived 
upon  this  occasion  is  every  day  to  be  seen  in 
several  df  the  larger  kinds  of  caterpillars, 
whose  bodies  serve  as  a  nest  to  various  flies, 
that  very  carefully  deposit  their  eggs  within 
them.  The  large  cabbage  caterpillar  is  so 
subject  to  its  injuries,  that,  at  certain  seasons, 
it  is  much  easier  to  find  them  with  than  with- 
out them.  The  ichneumon  fly,  as  it  is  called, 
particularly   infests   these    reptiles,  and  pre- 


vents their  fecundity.    This  fly  is  of  all  othen 
the  most  formidable  to  insects  of  various  kinds. 
The  spider,  tbat  destroys  the  ant,  the  moth, 
and  the  butterfly,  yet  often  falls  a  prey  to  tbe 
ichneumon ;   who   pursues  the  robber  to  bis 
retreat,  and   despising  his  net,  tears  bim  io 
pieces,  in  the  very  labyrinth  he  has  made. 
This  insect,  as  redoubtable  as  the  little  quad- 
ruped that  destroys  the  crocodile, has  received 
the  same  name  ;  and  from  its  destraction  of 
the  caterpillar  tribe,  is  probably  more  senice- 
able  to  mankind.     This  insect,  I  say,  makes 
the  body  of  the  caterpillar  the  place  for  depo- 
siting its  eggs,  to  the  number  of  ten,  fifteen  or 
twenty.      As  they  are   laid   in  those  paris 
which  are  not  mortal,  the  reptile  still contiQoei 
to  live  and  to  feed,  showing  no  signs  of  being  , 
incommoded  by  its  new  guests.     The  cater. 
pillar  changes  its  skin,  and  sometimes  under. 
goes  the  gpreat  change  into  an  aurelia :  bat  still 
the  fatal  intruders  work  within,  and  secretlj 
devour  its  internal  substance  :  soon  after  they 
are  seen  bursting  through  its  skin,  and  moviog 
away,  in  order  to  spin  themselves  a  coveriDg, 
previous  to  their  own  little  transformation.  It 
is  indeed  astonishing  sometimes  to  see  the 
number  of  worms,  and  those  pretty  large,  thai 
thus  issue  from  the  body  of  a  single  cater. 
pillar  and  eat  their  way  through  its  skin:  but 
it  is  more  extraordinary  still  that  they  should 
remain  within  the  body,  devouring  its  entrails, 
without  destroying  its  life.     The  truth  is,  the? 
seem  instructed  by  nature  not  to  devour  its 
vital  parts ;  for  they  are  found  to  feed  onij 
upon  that  fatty  substance  which  composes  tbe 
largest  partof  the  caterpillar's  body.  Wheuthb 
surprising  appearance  was  first  observed. it ww 
supposed  tbat  the  animal  thus  gave  birth  to  i 
number  of  flies  diflerent  from  itself;  «nd  tbat  the 
same  caterpillar  sometimes  bred  an  ichneumon, 
and  sometimes  a  butterfly  :  but  it  was  not  till 
after    more    careful    inspection   it  was  dis- 
covered, that  the  ichneumon  tribe  were  not  the 
caterpillar's  ofispring,  but  its  murderers. 


CHAP.  V 


OF  THE  SILKWORM. 


Ha  VINO  mentioned,  in  the  last  chapter,  the 
damages  inflicted  by  the  caterpillar  tribe,  we 
now  come  to  an  animal  of  this  kind,  that  alone 
compensates  for  all  the  mischief  occasioned  by 
the  rest  This  little  creature,  which  only 
works  for  itself,  has  been  made  of  the  iitmosi 
service  to  man  ;  and  furnishes  him  with  « 
covering  more  beautiful  than  any  other  an^ 
mal  can  supply.  We  may  declaim  indeed 
against  the  luxuries  of  the  times,  when  silk 
is  so  generally  worn  ;  but  were  such  garmenu 
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to  fail,  what  other  arts  could  supplj  the  de- 
ficiency ? 

Though  silk  was  anciently  brought  in  small 
quantities  to  Rome  '  yet  it  was  so  scarce  as  to 

^ 

1  Silk  was  Terjr  liule  knowD  tt  Rome  tfll  the  reign  of 
Augustus  ftnd  daring  m  long  succeeding  period  It  re- 
mained  extremely  costly,  only  s  small  quantity  reaching 
the  imperial  city  by  a  circuitous  and  expensive  land  and 
water  carriage.  The  Increasing  luxury  of  the  Roman 
people  caused  the  demand  for  silk  manulkcture  to  In- 
erease  much  faster  than  the  supply,  and  the  price  be. 
came  exorbitantly  high. 

Two  monks,  engaged  as  missionaries  In  China,  sue 
ceededin  obuining  a  quantity  of  silkworms'  eggs,  which 
they  concealed  In  a  hollow  eaiie ;  and  at  length  In  the 
year  552,  they  conveyed  them  in  safety  to  Constanti- 
nople.    The  eggs  were  hatched  In  the  proper  season  by 
the  warmth  of  manure ;  and  the  worms  were  fed  with 
the  leaves  of  the  wild  mulberry.tree.     These  worms  in 
due  time  spun  their  silk,  and  propagated  under  the  care- 
ful tendetice  of  the  monk«,  who  also  Instructed  the  Romans 
in  the  whole  process  of  maoufaetaring  their  production. 
The  insects  thus  produced  were  the  progenitors  of  tlw 
generations  of  silkworms  which  have  since  been  reared 
In  Europe  and  the  western  parts  of  Asia.     Thus,  a  cane- 
ful  of  the  eggs  of  an  oriental  Insect  became  the  means  of 
establishing  a  manufacture  which  fashion  and  luxury  have 
rendered  so  important. 

The  mulberry.tree  was  then  eagerly  planted  In  Europe, 
for  the  nourishment  of  these  valuable  Insect  labourers  : 
and  on  this,  their  natural  food,  they  were  successfully 
reared  in  dif^rent  parts  of  Greece. 

The  Venetians  soon  after  this  time  opened  rommereial 
relations  with  the  Greek  empire,  and  continued  for  many 
centuries  the  channel  for  supplying  the  western  parts  of 
If  nrope  with  silks.  The  estimation  In  which  this  menu- 
iaitlure  wu  held,  continued  sufficiently  high  for  It  to  be 
considered  worthy  of  being  made  a  regal  gift :  It  appeare 
tliat  in  the  year  790,  the  Emperor  Charlemagne  gave 
two  silken  vesu  to  Ofia,  king  of  Merria. 

Although  at  this^ period  the  Roman  empire  was  fast 
declining,  they  alone  possessed  the  valuable  breed  of 
silkworms,  which  600  years  before  had  been  transferred 
from  the  remotest  extremity  of  the  East;  and  none 
others  had  manufactured  its  costly  spoils.  Roger  !., 
king  of  Sicily,  led  into  captivity  a  considerable  number 
of  sllk-weavers,  whom  be  compulsoriiy  settled  in  Palermo, 
obliging  them  to  Impart  to  his  subjects  the  knowledge  of 
tlieir  art.  In  twenty  yean  from  this  forcible  establish- 
ment of  the  manufacture,  the  silks  of  Italy  are  described 
as  having  obtained  a  decided  excellence,  being  of  diver- 
si  fled  patterns  and  colours  :  some  fancifully  inter^voven 
with  gold.  By  degrees  the  manufacture  spread  over  the 
greater  part  of  Italy,  and  was  carried  Into  Spain  ;  and  in 
the  reign  of  Fi-ancis  1.,  took  root  in  France. 

A  still  longer  Interval  occurred  before  its  adoption  into 
England,  and  Its  Introduction  was  very  slow,  till  the 
beginning  of  the  sixteenth  century.  Bologna  was  the 
only  city  of  Italy  which  possessed  proper  throwing  mills, 
or  the  machinery  necessary  for  twisting  and  preparing 
silken  fibres  for  weaving. 

The  business  of  a  silk-factory  was  considered  a  noble 
employment  in  Venii'o,  and  might  be  followed  without 
degradation  by  the  higher  classes. 

The  silk  trade  made  very  little  progress  In  France  till 
the  reign  of  Francis  I.,  who  procured  artisans  from  Milan, 
and  introduced  them  Into  Lyons.  The  French  then 
made  rapid  progress  in  this  pursuit ;  and,  In  addition  to 
those  of  Lyons,  many  manufactories  were  speedily 
started  in  the  southern  provinces ;  supplying  sufficient 
for  their  own  consumption,  and  soon  aiterwai^s  a  snper- 
ahtnidance  for  competition  In  foreign  markets  ;  furnish- 
big  many  parts  of  Europe  with  the  fruits  of  their  n3wly- 


be  sold  for  its  weight  in  gold  ;  and  was  con- 
sidered as  such  a  luxurious  refinement  in  dress, 
that  it  was  infamous  for  a  man  to  appear  in 
habits  of  which  silk  formed  but  half  the  com. 


cultivated  art ;  deriving  great  wealth  from  prosecuting 
this  branch  of  trade  with  England.  Queen  Elisalieth, 
in  the  third  year  of  her  reign,  1560,  was  gratified  by 
being  presented  with  a  pair  of  knitted  bhtck  silk  stockings 
by  Mrs  Montague,  her  silk  woman  ;  at  which  she  was  ^o 
delighted  that  she  neve^  afterwards  condescended  to  wear 
those  of  cloth.  Sir  Thomas  Gresham  presented  Edward 
VI.  with  a  pair  of  long  Spanish  silk  stockings,  and,  from 
their  rarity,  this  oBering  was  deemed  worthy  of  murh 
notice. 

When  Antwerp  was  captured  by  the  Duke  of  Parma, 
in  1685,  it  was  consigned  during  three  days  to  indis- 
criminate plunder  and  destruction  ;  and  about  a  third 
part  of  their  artisans  and  merohants  who  wrought  and 
dealt  In  silk,  took  refuge  in  England,  where  they  finally 
settled,  and  taught  those  arts  by  which  they  had  long 
prospered  in  their  native  land,  by  which  means  the 
manufacture  was  materially  improved  In  this  country. 

Every  attempt  at  rearing  silk-worms  and  producing 
silk  having,  aiter  endless  trials,  failed,  attention  was  dir. 
ected  to  the  establishments  for  producing  both  raw  and 
wrought  silks  In  the  settlements  at  British  India  ;  wht^re 
proximity  to  the  country  of  its  original  production,  the 
fitness  of  the  climate,  and,  above  all,  tlie  cheapness  of 
labour,  have  contributed  to  Insure  complete  success.  The 
island  of  Cossimbusar  and  its  neighbourhood,  in  the  pro- 
vince of  Bengal,  are  particularly  &vourable  to  the  labours 
of  the  silkworm,     lliere  are  at  tliis  time  eight  principal 
silk-fUatures,  Uie  produce  of  eight  factories,  belonging  to 
the  East  India  Company,  In  Bengal.     In  every  filature 
there  are  employed,  accoiding  to  its  size,  from  3000  to 
10,000  people  ;  and  if  to  these  were  added  the  mulberry- 
planters,  worm  feeders,  Sec.,  the  number  dependent  on 
each  establishment,  would  be  from  i0,000  to  40,000 
men,  women,  and  children.     Silk  requires  so  much  care 
and  attention  for  its  production,  and  so  great  a  number 
of  persons  must  be  employed  In  an  establishment  for 
rearing  silkworms,  that  It  is  only  In  countries  where  tlie 
number  of  the  poorer  classes  Is  In  great  proportion  to 
capital,  and  therefore  labour  very  cheap,  that  silk  can 
be  reared  at  an  expense  which  offen  successfully  to  com- 
pete with  other  countries.     The  silk,  consumed  In  Eng- 
land alone,  exceeds  four  millions  of  pounds  in  a  year. 
Fourteen  thousand  millions  of  animated  creatures  an. 
nually  live  and  die  to  supply  this  little  comer  of  the 
world  with  an  article  of  luxury.      The  Importation  of 
raw  silk  from  China  in  1829  amounted  to  600,000  lbs. 

A  Lyons  newspaper  in  1812  states  tiiat  there  wire 
10,720  looms,  employing  15^506  workmen.  In  18l'4 
there  were  24,000  kwms  employing  36,000  hands. 

In  the  year  1685,  the  revocation  of  the  edicts  of 
Nantes  eompelled  many  merchants,  manufacturers,  and 
artificers,  to  fly  from  France.  About  70,000  made  their 
way  to  Elnglaiid  and  Ireland  ;  many  of  them  resorted  to 
Spitalfields,  contributing  much  by  their  knowledge  and 
skill  to  the  Improvement  of  thesllk  manufaitture.  To  them 
we  are  indebted  for  the  art  of  manufacturing  brocades, 
satins,  black  and  coloured  mantuas,  black  paduasoyM, 
ducates,  watered  satins,  and  velvets,  all  of  which  fsbrics 
had  been  Imported  up  to  the  year  1718.  Our  machinery 
being  very  defective,  we  were  in  a  great  degree  depen- 
dent on  the  throwsten  of  Italy  for  a  supply  of  orgaosine ; 
but  at  that  time,  Mr  Lomb«,  of  Derby,  having,  In  tlie 
dl^^ise  of  a  common  workman,  succeeded  In  taking 
accurate  dnwings  of  the  throwing  machinery  in  Pied- 
moot,  erected  a  stupendous  mill  for  that  purpose  on  the 
river  Derwent,  at  Derby,  and  obtained  a  patent  for  tliw 
sole  and  exclusive  property  in  the  same  for  fourtei  n 
years.  This  grand  machine  was  cuustruotej  with  2(j,586 
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position.  It  was  most  probably  brought  among 
them  from  the  remotest  parts  ot  the  East ; 
since  it  was,  at  the  time  of  which  1  am  speak, 
ing,  scarcely  known  even  in  Persia. 

Nothing  can  be  more  remote  from  the  truth, 
than  the  manner  in  which  their  historians 
describe  the  animal  by  which  silk  is  produced. 
Pausanias  informs  us,  that  silk  came  from  the 
country  of  the  Seres,  a  people  of  Asiatic 
Scythia  ;  in  which  place  an  insect  as  large  as 
the  beetle,  but  in  every  other  respect  resembl- 
ing a  spider,  was  bred  up  for  that  purpose. 
They  take  great  care,  as  he  assures  us,  to  feed 
and  defend  it  from  the  weather  ;  as  well  dur- 
ing  the  summer's  heat  as  the  rigours  of  winter. 
This  insect,  he  observes,  makes  its  web  with 
its  feet,  of  which  it  has  eight  in  number.  It 
is  fed  for  the  space  of  four  years  upon  a  kind 
of  paste,  prepared  for  it;  and  at  the  beginning 
of  the  fifth,  it  is  supplied  with  the  leaves  of 
the  green  willow,  of  which  it  is  particularly 
fond.  It  then  feeds  till  it  bursts  with  fat ; 
after  which  they  take  out  its  bowels,  which 
are  spun  into  the  beautiful  manufacture  so 
scarce  and  costly. 

The  real  history  of  this  animal  was  unknown 
among  the  Romans  till  the  time  of  Justinian  ; 
and  it  is  supposed,  that  silk-worms  were  not 
brought  into  Europe  till  the  beginning  of  the 
twelfth  century ;  when  Roger,  of  Sicily, 
brought  workmen  in  this  manufacture  from 
Asia  Minor,  after  his  return  from  his  expedi- 
tion  to  the  Holy  Land,  and  settled  them  in 
Sicily  and  Calabria.  From  these  the  other 
kingdoms  of  Europe  learned  this  manufacture ; 
and  it  is  now  one  of  the  most  lucrative  carried 
on  among  the  southern  provinces  of  Europe. 

The  silkworm  is  now  very  well  known  to  be 
a  large  caterpillar,  of  a  whitish  colour,  with 
twelve  feet,  and  producing  a  butterfly  of  the 
moth  kind. '     The  cone  on  which  it  spins,  is 

wheels,  and  97,746  movements,  which  worked  78.726 
ymtls  of  organsiue  thread  with  e?ery  revolution  of  the 
water-wheel,  whereby  the  machineiy  was  actuated.  So 
rapid  was  the  growth  of  the  silk  trade  from  this  time, 
that  in  1783  the  estimated  valueof  silk  goods  manufactured 
ill  England  was  £3,350,000. 

A  great  improvement  had  been  efTected  (ten  years 
before,  vix.  ]  772)  in  Bengal  raw  silk.  Better  machinery 
being  brought  into  iiae  on  the  Italian  system,  and  com- 
petent persons  employed  as  heads  of  each  factory.  The 
shipments  about  this  period,  being  from  515,(100  to 
660,000  lbs.,  have  steadily  incnsased  to  1,500,000  lbs 
aiuiually.  In  Italy  there  is  but  one  regular  crop  in  tlie 
year ;  while  in  Bengal  there  are  three  at  intervals  of  four 
nioiitlis,  March,  July,  and  November. 

'  The  sUkworm,  like  all  other  insects  of  the  same  class, 
undergoes  a  variety  of  changes  during  the  short  period  of 
\t!t  life  ;  assuming,  in  each  of  its  three  successive  trans- 
furmations,  a  form  wholly  dissimilar  to  that  with  which 
il  was  previously  invested. 

We  will  proceed  to  trace  the  changes  which  It  under- 
goes, commencing  with  the  egg,  which  is  about  the  sixe 
of  a  grain,  and  of  a  yellow  colour,  when  fresh  ;  but  after  a 
few  days,  become  rather  daik,  of  a  bluish  cast.     The 


formed  for  covering  it  while  it  continues  in  the 
aurelia  state  ;  and  several  of  these,  properly 
wound  off,  and  united  together,  form  those 
strong  and  beautiful  threads  which  are  woven 

period  which  the  egg  requires  is  dependent  on  the  ten. 
perature  of  the  climate;  so  much  so,  that  some  eggs  mty 
be  preserved  during  the  winter  and  spring  ;  or  they  mij 
be  quickened  by  artificial  means,  when  the  uatiuil  fuud 
appears  in  sufficient  quantity  for  their  support. 

When  hatched,  it  i^pears  as  a  black  womi,  ibout  a 
quarter  of  an  inch  in  length,  gradually  becomes  Iar|er 
and  whiter,  and  in  about  eight  days  its  head  eiilu|8$ 
and  it  is  attacked  by  illness,  which  lasts  for  three  days; 
refusing  food,  and  remaining  in  a  state  of  lethar|(y.  Tb<i 
illness  is  supposed  to  be  on  account  of  the  smalinesi  o( 
the  skin.  The  worm  appears  at  the  end  of  the  third  day 
much  wasted,  and  throwing  ofl'  a  kind  of  humour,  vhirii 
has  exuded  between  its  body  and  the  skin  about  to  be  cast 
off,  at  the  same  time  emits  from  its  body  silken  cords,  n 
as  to  fasten  the  abandoned  skin  to  a  spot  whilst  the  insert 
forsakes  it,  which  it  performs  in  the  following  manoer. 
It  first  rubs  its  head  among  the  leafy  fibres,  so  u  to  dis- 
encumber itself  of  the  wady  covering,  and  then  breaks 
through  that  pait  of  the  skin  nearest  the  bead.  Tliii 
action  causes  the  larva  very  great  exertion.  Soon  aftei' 
wards,  it  disengages  its  fore  feet,  and  then  tlie  body  is 
quickly  drawn  from  the  skin,  which  remains  ^tationa^. 
This  operation  occupies  two  or  three  minutes.  The  in.«eri 
then  begins  to  feed  with  renewed  vigour  and  health.  The 
skin  sometimes  refuses  to  separate  from  the  body:  m 
which  case,  the  pressure  occasions  swelling  and  uifiam. 
matioii,  and  generally  termioatas  in  deatli. 

I'hose  worms  which  have  recently  shed  their  skin,  ve 
easily  known  from  the  others,  by  the  pah)  colour  aiid 
wrinkled  appearance  of  their  new  akin.  The  lani 
changes  its  skin  five  separate  times ;  and,  on  eacli  «> 
casion,  increases  in  siae  and  weight,  as  may  be  seen  iu 
fblluwiug  table. 
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Thus,  in  the  space  ot  a  few  short  weeks,  the  worm  i'l- 
creases  in  weight  more  than  nine  thousand  times. 

The  annexed  figures  represent  the  worm  io  its  Ittt 
stage,  the  chrysalis,  and  ihe  cocuon. 


The  caterpillar,  having  arrived  at  its  last  moult.  d»- 
vours  its  food  most  voraciously,  and  for  ten  days  rontinuw 
increasing  in  size ;  so  that  its  structure  can  be  better ei- 
plained  than  in  iU  former  sUges.  It  is  now  aboitt  ihnt 
inches  in  length,  and  is  composed  of  twelve  membraiMM» 
rings ;  tlie  head  Is  scaly,  hard,  and  tapering ;  the  ma^ 
is  horizontal  :  it  has  sixteen  feet,  six  of  which  ire  pl»<^ 
in  front,  armed  with  claws,  on  the  three  rings  nearest  to 
the  head  ;  the  otht- r  ten  feet  are  placed  behind,  eif l<|  ^ 
which  an  on  the  sixth  to  Uie  ninth  and  two  on  tl>e  i'«^ 
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boy 


into  iilk.  The  feeding  tbesa  worms,  the  | 
leathering,  the  winding,  ihe  twisting,  and  ibe 
weaving  ibeir  iilk,  is  ono  of  the  principal 
manufacturea  of  Europe  ;  and,  as  our  luxuries 
increase,  seems  every  day  to  become  more  and 
more  necessary  to  liuman  happiness. 
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budr  Iwcomu  firmer,  nor*  gimy,  snd  wmeirbit  t 
parent  towards  its  hasd  ;  it  skao  lessens  In  tUe. 

It  Diiy  not  be  oul  of  plu-e  to  maiition  here 
nhenca  tha  silk  procaadi : — Tha  iflk  !■  Hcrated  In  Ills 
form  of  >  fine  yellow  gum,  In  two  long  ilender  vaassia, 
one  on  aich  lida  of  the  bodj.  Thli  sllliy  mttariil,  wlwn 
drawn  fruin  the  oriHcea  beneath  the  moulh.  af>pev)  to  be 
one  thread,  but  li,  In  Art,  compoud  of  too  fibres,  whirb 
sre  citnutcd  from  the  orifices,  and  bruiglit  togetlusr  hy 
■nrani  i>f  txo  hoolu  placed  in  the  mouth. 

The  worm,  haTln;  fixed  upon  ume  comer  that  will 
Snit  Iti  purpose,  commencei  tbe  lalnfir  by  spinning  this 
end  irregular  threads,  so  as  to  support  its  futiire  dwel. 
ling;  It  Iben  forms  upon  Iheu  a  loose  struclnrs  of  si 
oval  ahape,  wliich  is  called  floM  silk ;  Id  the  three  foL 
lowing  days  it  forms  a  firm  snd  coosiNent  yellow  ball 
the  anterior  of  which  Is  smesred  with  s  peculiar  gum. 
su  as  to  shield  it  against  Iba  rain  and  Tarioua  cbangei 
oF  temperatures.  The  Rlameot  Is  not  spun  In  regulai 
riHioentric  circles,  but  En  stops,  going  backwards  anr 
forwards  with  a  aorl  of  waving  motion,  which  Ihe 
worm  eflects  by  means  of  lu  fore  feet  while  It  remtlng  lu 
the  Interior. 

Isiiard,  an  old  latbor,  affirms,  Ibat  the  length  of  the 
tllk  of  one  cocoon,  when  drawn  out,  will  measure  sis 
miles,  that  Is,  10,006  yards  ;  but  Count  Dsndolo  says, 
the  probahle  length  li  6SS  yards  ;  other  authors  sUte  II  to 
be  about  400  yards,  while  Pulleio  says  the  aTanfie  length 
ts  SCO  yarda.  The  latter  author  (has  write*  :— '■  There 
ii  scarcely  anything  among  tlie  various  wonden  which 
(ho  animal  crvallon  aRurdi,  more  admirable  than  (ha 
variety  of  changes  which  the  silkworm  undirgoes;  but 
(he  curious  texture  oF  that  lilken  coierlng  with  which  It 
rurroundi  ilielF,  when  It  arrites  at  the  prfecllon  oF  Ite 
animal  life,  vssUy  aurpssscs  what  ts  msde  bjr  other  aol- 


liere  are  two  methods  of  breeding  silk- 
ns  ;  for  they  may  be  left  to  grow,  and  to 
remain  at  liberty  upon  the  trees  where  ihey 
are  hatched ;  or  they  may  be  kept  in  a  place 
built  for  that  purpose,  and  fed  every  day  wilb 
fresh    leaves.        The    first  method  is  used  in 


mals  of  (hii  class.  All  tha  caterpillar  kind  do,  Indeed, 
go  changes  like  those  of  the  silkworm,  snd  (he 
boauly  of  (hsm  iu  (heir  bulteifly  sti(e  greedy  exceeds  i( ; 
'  -  -'la  rotering  which  Ibey  put  on  beFoJn  (his  change 
1  Hy  is  poor  and  mean,  whan  compared  to  that 
golden  tissue  In  which  the  silkworm  wraps  ittelf.  They, 
'  d,  come  Forth  in  a  nriety  of  cdours,  Iheir  wings 
bedroppfd  with  gdd  and  scarlet,  yet  are  they  but  the 
beings  of  a  (ummsr's  dsy ;  both  (heir  life  and  beauty 
quickly  vanish,  snd  (hey  leaie  no  reraembrstico  after 
-'      I,  but  tbe  tilkoDrm  leaves  behind  It  such  besutifui, 

Dm  of  their  Creator  sod  h la  bounty  to  man." 

Iia  worm,  having  finished  ita  cocorai,  reeta  awhile 

lis  labour,  and  at  the  ame  lime  defreaies  In  siia 

liiilk  ;  it  thsn  throws  oil'  lu  last  skli^,  and  underKOCS 

Its  metsmoqihosis  Into  a  chrysalis,  which  is  of  a  cliesl' 

ulour,  and  smooth.      The  time  during  which  the 

Insect  remains  Id  this  state  of  lethargy  Is  geueraJly  from 

fifteen  to  thirty  diyi,  as  It  Is  liillueDced  by  the  Icropen- 

lure  oF  Ihe  climate  In  which  this  metamorphoaia  le  about 

to  take  place,  via.  In  England  it  requires  (hlr(y  days,  lu 

France  twenty-one,  In  Spain  sndltaly  eighlieu  to  twenly, 

and  in  Indls  only  eleven  days. 

AFisr  (beabovattaled  period* the  Insect  hreaka through 
the  upper  end  of  tha  cocoon,  by  emiUIng  a  liquid  from  111 
h,  which  moliteiis  the  gum  with  which  il  has  lined 
iterior  of  its  chamber.  Afiar  this  opentiou,  it  ali- 
as tha  perfect  Insect,  with  four  wing)  oF  a  grayish 
I  coluur,  with  (wo  lisBSYBiss  luidutstMl  bands  oa 


tlie  Fore  and  winga.  Tils  atadaiary  and  sluggish  habits 
of  tbaee  mothi  are  Dot  eiillrely  owing,  aa  i*  generally 
mpposed,  lo  (ha  insect  being  cenflnad  within  certain 
limits  during  the  period  of  several  gsneraiions ;  as  (beta 
habit*  are  also  common  to  olbori  oF  tha  aamo  family, 
which  are  only  found  In  certain  loi-sl  dlslricta  i  and  thus 
proves  thsl  (his  vaiusble  insect  pirtskes  of  the  ssma 
mode  of  life  in  tha  domestic  at  In  Ihe  wild  or  natural 
ilaU.  Their  life  continues  for  the  short  period  oF  two  or 
three  day*,  in  which  time  Ihey  arv  wholly  occupied  in 


r  kliK 


Variou 


counU  are  given  as  to  (he  number  of  egp  » 
Female  lays,  some  lUlIng  S60,  while  o(hera  meniion  4 
to  BOO  ss  (he  usual  nvmhvt.— KalunU  Hillary  a/  Inirt 
LeKden,  1035.  fuf.  //. 
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China,Tonquin,  and  other  hot  rountries ;  tho 
other  is  used  in  those  places  where  the  ani- 
mal has  been  artificially  propagated,  and  still 
continues  a  stranger.  In  the  warm  climates, 
the  silkworm  proceeds  from  an  eggf  which  has 
been  glued  by  the  parent  moth  upon  proper 
parts  of  the  mulberry. tree,  and  which  remains 
in  that  situation  daring  the  winter.  The 
manner  in  which  they  are  situated  and  lixed 
to  the  tree,  keeps  them  unaffected  by  the 
influence  of  the  weather  ;  so  that  those  frosts 
which  are  severe  enough  to  kill  the  tree,  have 
no  power  to  injure  the  silkworm. 

The  insect  never  proceeds  from  the  egg  till 
Nature  has  provided  it  a  sufScient  supply; 
and  till  the  budding  leaves  are  furnished,  in 
sufficient  abundance,  for  its  support.  When 
the  leaves  are  put  forth,  the  worms  seem  to 
feel  the  genial  summons,  and  bursting  from 
their  little  eggs,  crawl  upon  the  leaves,  where 
they  feed  with  a  roost  voracious  appetite. 
Thus  they  become  larger  by  degrees ;  and 
after  some  months'  feeding,  they  lay,  upon 
every  leaf,  small  bundles  or  cones  of  silk, 
which  appear  like  so  many  golden  apples, 
painted  on  a  fine  green  ground.  Such  is  the 
method  of  breeding  them  in  the  East ;  and 
without  doubt  it  is  the  best  for  the  worms,  and 
least  troublesome  for  the  feeder  of  them.  But 
it  is  otherwise  in  our  colder  European  cli- 
mates ;  the  frequent  changes  of  the  weather, 
and  the  heavy  dews  of  our  evenings,  render 
the  keeping  them  all  night  exposed,  subject  to 
80  many  inconveniences,  as  to  admit  of  no 
remedy.  It  is  true,  that,  by  the  assistance  of 
nets,  they  may  be  preserved  from  the  insults 
of  birds  ;  but  the  severe  cold  weather,  which 
often  succeeds  the  first  heats  of  summer,  as 
well  as  the  rain  and  high  winds,  will  destroy 
them  all :  and,  therefore,  to  breed  them  in 
Europe,  they  must  be  sheltered  and  protected 
from  every  external  injury. 

For  this  purpose,  a  room  is  chosen,  with  a 
south  aspect ;  and  the  windows  are  so  well 
glazed  as  not  to  admit  the  least  air :  the  walls 
are  well  built,  and  the  planks  of  the  floor  ex. 
ceedingly  close,  so  as  to  admit  neither  birds 
nor  mice,  nor  even  so  much  as  an  insect  In 
the  middle  there  should  be  four  pillars  erected, 
or  four  wooden  posts,  so  placed  as  to  form  a 
pretty  large  square.  Between  these  are  dif- 
ferent stories  made  with  osier  hurdles ;  and 
under  each  hurdle  there  should  be  a  floor  with 
an  upright  border  all  round.  These  hurdles 
and  floors  must  hang  upon  puUies,  so  as  to  be 
placed  or  taken  down  at  pleasure. 

When  the  worms  are  batched,  some  tender 
mulberry  leaves  are  provided,  and  placed  in 
the  cloth  or  paper-box  in  which  the  eggs  were 
laid,  and  which  are  large  enough  to  hold  a 
great  number.  When  they  have  acquired 
sume  strength,   they  must  be  distributed  on 


beds  of  mulberry  leaves,  in  the  difierent  stories 
ol  the  square  in  the  middle  of  the  room,  round 
which  a  person  may  freely  pass  on  every  tide. 
They  will  fix  themselves  to  the  leaves,  and 
afterwards  to  the  sticks  of  the  hurdles,  when 
the  leaves  are  devoured.  They  have  iheo  a 
thread,  by  which  they  can  snspend  tfaemselyes 
on  occasion,  to  prevent  any  shock  by  a  fall; 
but  this  is  by  no  means  to  be  considered  as  the 
silk  which  they  spin  afterwards  in  such  abau- 
dance.  Care  must  be  taken  that  fresh  leaves 
be  brought  every  morning,  which  most  be 
strewed  very  gently  and  equally  over  them ; 
upon  which,  the  silkworms  will  forsake  tbe 
remainder  of  the  old  leaves,  which  most  be 
carefully  taken  away,  and  every  thing  kept 
very  clean  ;  for  nothing  hurts  these  insects  eo 
much  as  moisture  and  uncleanliness.  For  this 
reason  their  leaves  must  be  gathered  when  tbe 
weather  is  dry,  and  kept  in  a  dry  place,  if  it 
be  necessary  to  lay  in  a  store.  As  these  ani- 
mals have  but  a  short  time  to  live,  they  make 
use  of  every  moment,  and  almost  continually 
are  spinning,  except  at  those  intervals  when 
they  change  their  skins.  If  mulberry  leaves 
be  difficult  to  be  obtained,  the  leaves  of  lettuce, 
or  hollyhock,  will  sustain  them  ;  but  they  do 
not  thrive  so  well  upon  their  new  diet ;  and 
their  silk  will  neither  be  so  copious,  nor  of  » 
good  a  quality. 

Though  the  judicious  choice  and  carefal 
management  of  their  diet  is  absolutely 
necessary,  yet  there  is  another  precaution  ci 
equal  importance  ;  which  is,  to  give  tfaem  air, 
and  open  their  chamber  windows,  at  surh 
times  as  the  sun  shines  warmest  The  place 
also  roust  be  kept  as  clean  as  posible ;  not  only 
the  several  floors  tliat  are  laid  to  receive  their 
ordure,  but  the  whole  apartments  in  general. 
These  things  well  observed,  contribute  greatly 
to  their  health  and  increase. 

The  worm,  at  the  time  it  bursts  the  shell. 
is  extremely  small,  and  of  a  black  colour; 
but  the  head  is  of  a  more  shining  black  than 
the  rest  of  the  body  :  some  days  after,  tbev 
begin  to  turn  whitish,  or  of  an  ash-coloured 
gray.  After  the  skin  begins  to  grow  too 
rigid,  or  the  animal  is  stinted  within  it,  tbe 
insect  throws  it  ofl\  and  appears  clothed  aiieff ; 
it  then  becomes  larger,  and  much  whiter, 
though  it  has  a  greenbhcast;  after  some  days, 
which  are  more  or  less,  according  to  the  dif- 
ferent heat  of  the  climate,  or  to  the  quality  of 
the  food,  it  leaves  off"  eating,  and  seems  to 
sleep  for  two  days  together  :  then  it  begins  to 
stir,  and  put  itself  into  violent  motions,  till  the 
skin  falls  off  the  second  tiroe,  and  is  tbrovro 
aside  by  the  animal's  feet  All  these  changei 
are  made  in  three  weeks  or  a  month's  time ; 
after  which  it  begins  to  feed  once  more.stiilin 
its  caterpillar  form,  but  a  good  deal  differing 
from  itself  before  its  change.     In  a  few  dayi 
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time  it  seems  to  sleep  again ;  and,  when  it 
awakes,  it  again  changes  its  clothing,  and 
continues  feeding  as  before.  When  it  has 
thns  taken  a  sufficiencj  of  food,  and  its  parts 
are  disposed  for  assuming  the  aurelia  form, 
the  animal  forsakes,  for  the  last  time,  all  food 
and  society,  and  prepares  itself  a  retreat  to 
defend  it  from  external  injuries,  while  it  is 
seemingly  deprived  of  life  and  motion. 

This  retreat  is  no  other  than  its  cone,  or  ball 
of  silk,  which  Nature  has  taught  it  to  compose 
with  great  art ;  and  within  which  it  buries 
itself,  till  it  assumes  its  winged  form.  This 
cone  or  ball  is  spun  from  little  longish  kinds 
of  bags  that  lie  above  the  intestines,  and  are 
filled  with  a  gummy  fluid,  of  a  marigold  col- 
our. This  is  the  substance  of  which  the 
threads  are  formed  ;  and  the  little  animal  is 
furnished  with  a  surprising  apparatus  for 
spinning  it  to  the  degree  of  fineness  which  its 
occasions  may  require.  This  instrument  in 
some  measure  resembles  a  wire-drawer's 
machine,  in  which  gold  or  silver  threads  are 
drawn  to  any  degree  of  minuteness ;  and 
through  this  the  animal  draws  its  thread  with 
great  assiduity.  As  every  thread  proceeds 
from  two  gum. bags,  it  is  probable  that  each 
supplies  its  own  ;  which  however,  are  united, 
as  they  proceed  Irom  the  animal's  body.  If 
we  examine  the  thread  with  a  microscope,  it 
will  be  found  that  it  is  flatted  on  one  side,  and 
grooved  along  its  length  :  from  hence  we  may 
infer,  that  it  is  doubled  just  upon  leaving  the 
body  :  and  that  the  two  threads  stick  to  each 
other  by  that  gummy  quality  of  which  they 
are  possessed.  Previous  to  spinning  its  web, 
the  silkworm  seeks  out  some  convenient  place 
to  erect  its  cell,  without  any  obstruction. 
When  it  has  found  a  leaf,  or  a  chink  fitted  to 
its  purpose,  it  begins  to  wreathe  its  head  in 
every  direction,  and  fastens  its  thread  on  every 
side  to  the  sides  of  its  retreat  Though  all  its 
first  essays  seem  perfectly  confased,  yet  they 
are  not  altogether  without  design  :  there  ap- 
pears, indeed,  no  order  or  contrivance  in  the 
disposal  of  its  first  threads  ;  they  are  by  no 
means  laid  artfully  over  each  other,  but  are 
thrown  out  at  random,  to  serve  as  an  external 
shelter  against  rain ;  for  nature  having  ap- 
pointed the  animal  to  work  upon  trees  in  the 
open  air,  its  habits  remain,  though  it  is 
brought  up  in  a  warm  apartment 

Maipighi  pretends  to  have  observed  six  dif- 
ferent layers  in  a  single  cone  of  silk  :  but  what 
may  easily  be  observed  is,  that  it  is  composed 
externally  of  a  kind  of  rough  cotton-like  sub- 
stance, which  is  called  floss ;  within,  the 
thread  is  more  distinct  and  even ;  and  next  the 
body  of  the  aurelia,  the  apartment  seems  lined 
with  a  substance  of  the  hardness  of  paper,  but 
of  a  much  stronger  consistence.  It  must  not 
be   supposed,  that  the  thread  which  goes  to 


compose  the  cone,  is  rolled  round,  as  we  roll  a 
bottom  ;  on  the  contrary,  it  lies  upon  it  in  a 
very  irregular  manner,  and  winds  off  now 
from  one  side  of  the  cone,  and  then  from  the 
other.  This  whole  thread,  if  measured,  will 
be  found  about  three  hundred  yards  long  ;  and 
so  very  fine,  that  eight  or  ten  of  them  are 
generally  rolled  off  into  one  by  the  manufac- 
turers. The  cone,  when  completed,  is  in  form 
like  a  pigeon's  egg,  and  more  pointed  at  one 
end  than  the  other:  at  the  smaller  end,  the 
head  of  the  aurelia  is  e^enerally  found  :  and 
this  is  the  place  that  the  insect,  when  con- 
verted into  a  moth,  is  generally  seen  to  burst 
through. 

It  is  generally  a  fortnight  or  three  weeks 
before  the  aurelia  is  changed  into  a  moth; 
but  no  sooner  is  the  winged  insect  completely 
formed,  than  having  divested  itself  of  its  aurelia 
skin,  it  prepares  to  burst  through  its  cone,  or 
outward  prison:  for  this  purpose  it  extends  its 
head  towards  the  point  of  the  cone,  butts  with 
its  eyes,  which  are  rough,  against  the  lining 
of  its  cell,  wears  it  away,  and  at  last  pushes 
forward,  through  a  passage  which  is  small  at 
first,  but  which  enlarges  as  the  animal  in- 
creases its  efforts  for  emancipation ;  while  the 
tattered  remnants  of  its  aurelia  skin  lie  in  con- 
fusion  within  the  cone,  like  a  bundle  of  dirty 
linen. 

The  animal,  when  thus  set  free  from  its 
double  confinement,  appears  exhausted  with 
fatigue,  and  seems  produced  for  no  other  pur- 
pose but  to  transmit  a  future  brood.  It  neither 
flies  nor  eats  ;  the  male  only  seeking  the  fe- 
male, whose  eggs  he  impregnates ;  and  their 
union  continues  for  four  days,  without  inter- 
ruption. The  male  dies  immediately  after 
separation  from  his  mate  ;  and  she  survives 
him  only  till  she  has  laid  her  eggs,  which  are 
not  hatched  into  worms  till  the  ensuing  spring. 

However,  there  are  few  of  these  animals 
suffered  to  come  to  a  state  of  maturity  ;  for  as 
their  bursting  through  the  cone  destroys  the 
silk  the  manufacturers  take  care  to  kill  the 
aurelia,  by  exposing  it  to  the  sun,  before  the 
moth  comes  to  perfection.  This  done,  they 
take  off"  the  floss,  and  throw  the  cones  into 
warm  water,  stirring  them  till  the  first  thread 
offers  them  a  clue  for  winding  all  off.  They 
generally  take  eight  of  the  silken  thread]* 
together  ;  the  cones  being  still  kept  under 
water,  till  a  proper  quantity  of  the  silk  is 
wound  off :  however,  they  do  not  take  all ; 
for  the  latter  parts  grow  weak,  and  are  of  a  bad 
colour.  As  to  the  paperlike  substance  which 
remains,  some  stain  it  with  a  varietv  of  colours, 
to  make  artificial  flowers  ;  others  let  it  lie  in 
the  water,  till  the  elutinous  matter  which 
cements  it  is  all  dissolved  :  it  is  then  carded 
like  wool,  spun  with  a  wheel,  and  converted 
into  silk  stuffs  of  an  inferior  kind. 


HISTORY  OF  INSECTS,  &c. 


BOOK  IV. 


INSECTS  OP  THE  FOURTH  ORDER. 


CHAP.  I. 

OF  THE  FOtJBTH  ORDER  OF  INSECTS  IN 

OENERAl.. 

In  the  roregoing  part  we  treated  of  caterpillars 
changing  into  butterflies;  in  (he  present  will 
be  given  the  history  of  grubs  changing  into 
their  corresponding  winged  animals.  These, 
like  the  former,  undergo  their  transformation ^ 
and  appear  as  grubs  or  maggots,  as  aurelias, 
and  at  last  as  winged  insects.  Like  the  for- 
mer, they  are  bred  from  eggs ;  they  feed  in 
their  reptile  state  ;  they  continue  motionless 
and  lifeless,  as  aurelias ;  and  fly  and  propa- 
gate, when  furnished  with  wings.  But  they 
difler  in  many  respects  :  the  grub  or  maggot 
wants  the  number  of  feet  which  the  caterpillar 
is  seen  to  have  ;  the  aurelia  is  not  so  totally 
wrapped  up,  but  that  its  feet  and  its  wings 
appear.  The  perfect  animal,  when  emanci- 
pated, also  has  its  wings  either  cased,  or  trans- 
parent like  gaiize ;  not  coloured  with  that 
beautifully  painted  dust  which  adorns  the 
wings  of  the  butterfly. 

In  this  class  of  insects,  therefore,  we  may 
place  a  various  tribe,  that  are  first  laid  as 
cggSf  then  are  excluded  as  maggots  or  grubs, 
then  change  into  aurelias,  with  their  legs  and 
wings  not  wrapped  up  but  appearing  ;  and, 
lastly,  assuming  wings,  in  which  state  they 
propagate  their  kind.  Some  of  these  have 
four  transparent  wings,  as  bees ;  some  have 
two  membranous  cases  to  their  wings,  as  bee- 
tles ;  and  some  have  but  two  wings,  which 
are  transparent  as  ants.  Here,  therefore,  we 
will  place  the  bee,  the  wasp,  the  humble-bee, 
the  ichneumon  fly,  the  gnat,  the  tipula  or  long 
legs,  the  beetle,  the  may-bug,  the  glow-worm, 
and  the  ant  The  transformations  which  all 
these  underflfo,  are  pretty  nearly  similar ;  and 


though  very  different  animals  in  form,  yet  an 
produced  nearly  in  the  same  manner. 


CHAP.  II. 


OF  THE  BEE. 


To  give  a  complete  history  of  this  insect  hi 
a  few  pages,  which  some  have  exhausted  >'(«!• 
umes  in  describing,  and  whose  nature  am! 
properties  still  continue  in  dispute,  is  impossi- 
ble.* It  will  be  sufficient  to  give  a  general 
idea  of  the  animal's  operations  ;  which,  though 
they  have  been  studied  for  more  than  t^'« 
thousand  years,  are  still  but  inconipletel} 
known.  The  account  given  us  by  Reaumnf 
is  sufliciently  minute  ;  and,  if  true,  sufiicienN 
ly  wonderful :  but  I  find  many  of  the  facts 
which  he  relates,  doubted  by  those  who  art 
most  conversant  \^ith  bees  :  and  some  of  them 
actually  declared  not  to  have  a  real  existence 
in  nature. 

It  is  unhappy,  therefore,  for  those  wboie 
method  demands  a  history  of  bees,  that  they 
are  unfurnished  with  those  materials  whkb 
have  induced  so  many  observers  to  contradict 
so  great  a  naturalist.     His  life  was  spent  in 

'  The  Yirietiet  of  the  bee  ere  figured  in  the  coluumi  r\»» 
70.  Figs.  1,  2,  and  8  show  the  three  different  kinds  of  tbe 
houey-bee ;  namely,  the  worker,  tbe  nude  or  dronc^  and  t^x 
queen.  Figs.  4  eud  5  are  examples  of  the  common  hambt6 
bee.  Figs.  6  and  7,  the  male  and  female  of  tbe  lapidur- 
bee,  so  n&med  fh>m  its  habit  of  forming  its  nest  amonp! 
loose  heaps  of  stones.  Fig.  8  ia  the  mosa  or  cardcr-l«e, 
so  named  from  the  mosa  which  it  employs  to  cover  its 
dwelling,  and  that  mechanical  process  by  which  it  aeeiD* 
to  card  or  comb  it,  to  render  it  soitable  for  its  purpose*. 
Fig.  9,  Donovan's  humble-bee.  Fig.  10,  Harris'  bumbk- 
bee.  Figa.  1 1  and  12  exhibit  the  Apathu  vttUKt  snd  i^ 
Apaihu  ruputrut  or  fSalse  humble-bees,  whose  eharacteiistie 
is  their  apathy,  by  which  they  are  led  to  appropriate  thi 
nests  and  scores  of  other  bees  to  their  own  uae. 
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the  contemplation  ;  and  it  requires  an  equal 
sbare  or  attention,  to  prove  the  error  of  his  (li»- 
roveries.  Without  entering,  therefore,  into 
the  dispute,  I  will  take  him  for  my  guide; 
and  just  mention,  as  I  go  along,  those  parti- 
culars in  which  succeeding  observers  ha»e  be- 
gun to  ihint  him  erroneous.      Which 


two  are  right,  time  onlv  c 
part,  I  have  only  heard  o 


;  for 


side,  for   as  yet 
:  have  been  so  bold  as  openly  to  oppose 
Reaumur's  delightful  researches. 

There  are  three  diBerent  kinds  of  bees  in 
every  hive.'      First,  the  labouring  bees,  irhich 

>  Fuiutioiu  e/lkt  iHiKiMt  <ifa  hiv.—K  hlia  roniiiU 
or  thii  Qugeii,  or  mother-bei,  ths  Woriutn  Tilling  tn 
iiumben,  fraiti  10,000,  [o  EO.OOO  or  30.000,  uid  llw 
Mkles  or  Drones,  Irom  700  to  double  Ibtt  Dumber. 

F^iutioiu   af  At  Quttn. — Tba  Queen  i>  the  psrent 


of  tbc  htie,  and  her  sole  proilncc  tiw)  occupili 


the  coun*  of  one  lummsr.  In  tba  helglit  of  the  UMon, 
her  triillt]'  ta  truly  utonishlng,  u  ibe  Ityi  not  fener 
Ihaii  !<I0  t%%^  per  dty,  and  even  more  when  Um  seuoii 
Is  partlcularlji  •rorm  and  gmlal,  and  flowen  are  aburt- 
dsnl;  and  (hit  lirlng  contlnuei,  Ihougli  at  a  graduillj 
dim  In  Idling  rate,  till  the  appnscli  of  rold  weather  In 
October.  So  early  a>  February,  ihe  renmea  bar  liboun 
in  the  lame  department,  and  wppllei  the  great  blank 
made  In  the  pojiuUtion  by  tba  numema  rasualtlet  that 

mant  of  tpriag.  Her  gnat  laj/ing  of  the  eggi  of  norkera 
hegini  generally  about  Ibe  fihb  day  of  bar  age ;  and  aha 
rcnilnuet  to  dspoalt  aggi  of  Ibe  nm*  kind  (or  the  nic- 
i-eeding  eleren  monthi ;  after  whleh  she  comnieiicet 
laying  tbcee  of  Diajai.  It  <■  during  the  ikpositlng  of 
these  la-at,  that  the  Beei  are  lad  ky  their  instinrl  to  lay 
Ibe  fonadatlon  of  royal  rell«.  In  which.  If  tlia  population 
be  alundaot.  the  Queen  dcpoailj  eggs  at  inlirTals  cJ  one 
or  tno  dayi  between  earh.  In  the  operatluo  dT  laying, 
which  we  haie  a  thoaiand  times  wltneMcd,  the.  Queen 
pull  her  nead  toto  a  cell,  and  ramalni  In  that  poaltlon 
■bout  a  Hcond  or  two,  as  If  to  ascertain  whether  II  Is 
In  a  fit  atste  to  recelTO  the  deposit.  She  then  withdraws 
her  head,  currei  her  body  downward^  Iniarts  her  ah. 
domen  Into  the  cell,  and  tumi  half  round  on  herself; 
having  kept  this  poaltlon  for  a  few  aecondi,  iba  with- 
drawl  ber  body,  having  In  the  meantime  laid  an  egg. 
The  egg  Itself,  which  ii  attached  to  tin  bottom  of  the 
cell  by  a  glutinous  matter  irilh  wlilrh  It  Is  Imbued,  Is  of 
a  slender  o>at  shape,  slightly  curved,  rather  more  point- 
ed in  the  lower  end  than  In  the  Mlier.  She  passss  o« 
from  cell  to  cell,  furnishing  each  with  the  gerin  of  a 
future  Inhabitant;  at>d  during  these  proceedings,  (he 
receives  the  most  marked  and  alActionale  attenllen  from 
Ihe  workers.  She  Ii  seen  continually  aurminded  by  a 
circle  rf  them,  who  caren  her  fondly  with  their  antenna, 
and  occasionally  supply  her  with  food  from  their  pro- 
bosrss.  This  eppeannce  has  given  riaa  to  the  nollon 
commonly  eiitErlalned,  and  asserted  even  by  some  Na- 


BEE.  fil3 

make  up  the  far  greatest  number,  and  are 
thought  to  be  neiluer  male  nor  female,  but 
merely  bom  for  the  purposes  of  labour,  and 
continuing  the  breed,  by  supplying  the  young 
with  provision,  while  yel  in  their  lielplessstate. 
The  second  sort  are  the  drones  ;  they  arc  of  r 
darker  colour,  longer,  and  more  thick  by  one- 
third  than  the  former  ;  they  are  supposed  tu 
be  the  males ;  and  there  is  not  above  a  hun- 
dred of  them  in  a  hive  of  seven  or  eig-ht  thou-  . 
■and  beea.  Tlie  third  sort  is  much  larger 
than  either  of  the  former,  and  still  fewer  in 
number  ;  some  assert  that  there  is  not  above 

turaliiti,  that  the  Queen  Is  followed  in  her  progreu 
through  the  hive  by  a  number  of  her  subjects  formed  in 
a  cirrle  round  her,  and  these  of  course  have  been  regard- 
ed si  the  Queen's  baify  gMardi.  The  truth  li,  however, 
that  lier  Bee-majesty  has  no  attendants,  strictly  speak- 
ing; none  who  follow  In  ber  tnin;  Lut  wherever  she 
moves,  the  workers  whom  she  encounters  In  herpiogreia 
instantly  and  hurriedly  clear  Ihe  way  before  ber,  sod  all 
turning  their  beads  towards  their  approaching  sovereign, 
lavish  their  caresaea  upon  her  with  much  apparent 
afleclion,  and  luuch  her  eoFtly  with  their  aatenns;  and 
tlieie  circumstances,  which  may  be  observed  every  hour 
iij  the  day.  In  a  prt^rly  constructed  glass  hive,  have 
given  rise  to  Ihe  Idea  of  guards.  The  moment  she 
has  left  the  circle,  the  bees  who  had  surrounded  her 
Instantly  resume  their  labours,  and  she  passes  on,  receiv- 
ing frum  every  group  in  her  way  the  homage  due  to  a 
Mother  and  a  Queen 

FuHctimu  ^  lit  JS'trktrBti — The  workers,  to  the 


number  af  10,000,  SO/MO,  and  even  30,000,  conslltatD 

the  great  mass  of  the  population  of  a  hire,  and  on  them 
devolve  the  whole  labours  of  the  establishment.      Thelm 


that  of  Uielr  young,  and  the  surplus  of  which  Is  laid  op 
ler  winter  stores,  but  also  the  malerWt  from  which  they 
rear  their  beautiful  combs.  In  Ihe  little  baiket-thapcd 
cavity  In  their  hind-legs,  they  bring  home  Ibe  pollen  or 
farlnaceoua  dust  of  flowers,  kneaded  by  the  help  d  Ihe 
morning  dew  into  tiny  belli,  wblch  form  an  Important 
Ingredient  In  Ihe  nourishment  of  the  brood  :  and  also  the 
piupdis  or  adhesive  gum  eitracted  from  willows,  be., 
with  which  they  attach  their  combs  to  ths  iif^r  part 
snd  sides  of  the  hive,  snd  itiip  every  crevice  thst  might 
admit  tl»  winter's  cold.  Eiploring  a  glass  hive  in  a 
soft  spring  morning,  and  following  wlUt  his  eye  a  bee 
baded  with  btina,  the  observer  will  perceive  the  little 
active  forsiger,  on  her  arrival  tn  the  Interior,  hurrying 
over  Ihe  sur^e  of  the  comb  in  search  of  a  prwer  cell  lit 
wblch  to  depoeit  bw  bordenj  snd  hsving  bund  one, 
fastening  herself  by  the  two  fore-fcet  oo  Its  eupertor  bor- 
der, then  bending  her  body  a  little  forward,  tliat  ber  bin- 
der feet  may  catch  hold  of  the  cf  poatte  edge  of  the  cell. 
In  this  position  she  Is  neil  seen  thrusting  back  ber  se- 
cond pair  of  fact,  one  on  each  side,  and  sweeping  with 
them  from  top  to  brtlom  along  the  two  hinder  legs, 
where  the  [srlna  Ulla  are  Ried,  and  by  thia  means  de- 
taching them  from  the  hairy  linings  of  the  cavities,  and 
depodtlug  them  In  Ibe  cell.  To  tba  workers,  siso.  are 
commltlad  the  various  offices  of  guarding  tba  eiitianc* 
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ona  In  every  nrtntb  :  but  thii  later  observers 
klErm  not  to  be  true,  Iherv  being  ■ometimea 
five  or  eis  In  the  nmc  bive.  These  are  called 
queen  bees,  and  are  said  lo  lay  all  the  eggs 
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from  which  the  whole  ewarm  ia  hatched  i 


ef  tha  Um  by  ntght  uid  day,  during  Ui*  Loner  "■»"  i 
oTrapuliing  mirauderi ;  of  keeping  their  iboda  freefrgm 
ill  offciuivE  niktlert ;  of  reneiriiig  th*  tir  within  by  m 
Ingnnioei  mod*  of  Tsatllktlon ;  of  riplultig  a  lest  Queen, 
■ud  of  dtilraj'ing  the  dnitiH  il  the  deelliu  d  tha  iwrey 
•auan.  Riceldng  from  oMure  thaia  weighty  ehkrge?, 
thry  labour  auiduoutly  le  fullll  thtiin  ;  ami,  irhlla  airh 
mimbtr  of  the  community  acta  by  tha  impulia  of  Ita 
iiidltidual  Inatlnct,  it  oorka  loia  far  prlvita  thm  for  (he 
genera)  good.  Theie  laboun  ■{)pcu' unceasing  i  yat  do 
netimei  tiialch  ta  Inte(vtl  of 


pose 


During 


Iredl 


of  Ihe  irorkerj  retiring  into  the  eetl<,  and  eihitiiting 
Ihe  markf  of  profound  deep.  Thii  fait  Is  lery  easily 
otoervible,  cFpectally  In  those  cdli  ithirh  are  conilruct- 
eif,  ai  lemetJiniit  happen.',  agaiost  the  g1*s*,  and  where 
IhBt  iubitance  forms  one  aide  of  (he  cell.  There  Ihry 
are,  (he  ladgued  laboiirert,  i(reti:bed  at  full  Irngtii,  oKh 
tbelr  heads  at  (lis  bottom,  and  efery  litnb  apparendy  in 
a  relaied  itate,  while  the  little  body  la  Men  ht-aiing 
genlly  from  the  proi^eu  of  reapiratloti.  Huber  (lilnki 
he  hu  aieertalned  ihat  (here  are  l*o  kind]  of  worken  in 
ahiic.  one  of  whicli  hecallj  Wo^woi-ifl-e,  and  the  other 
Nana.  The  office  of  the  Rrit  claKs  aecoiding  lo  }Iu. 
ber,  la  not  nnly  to  collect  honey.  Hlilch  both  kitidi  do, 
but  alio  to  elabora(e  the  wai,  aud  construct  the  comba. 
The  particular  function  of  tha  other,  is  to  (rke  care  of 
the  young.  They  may  be  dlitlngulihed  in  entering  the 
hivr,  by  carefully  eiamliiing  their  shape ;  the  wai-ntirk- 
eri  haling  tbclr  belllci  somewliat  cylindrlral,  while 
tboae  of  Ibe  aunes  retain  their  oToidal  Agur^.  The 
anatomical  ttmclure  of  Ihe  two  la  aald  to  be  diflrr- 
ent,  and  thu  capacity  of  slomach  not  (ha  sunt ;  to  (hat 
the  one  ipeL-ira  ia  incapable  of  rulfllling  all  tha  funcdoni 
of  the  other.  Huher  hat  also  diractcd  our  attcndon  le 
B  clau  of  workers,  nhlch  he  calle  Blaii  Bta,  and 
which  he  flrti  obaerved  in  IS09,  and  on  several  other 
orcatloni  from  that  time  to  the  year  1813.  in  eieiy 
thing  they  bear  a  perfect  resemblance  to  (heir  fallow- 
workers,  eiofpt  In  colour,  which  in  them  Is  a  deep 
black.  He  describes  Ihem  as  penecutsd  hy  (he  other 
wortera,  and  finally  aipalltd  tha  hivea,  or  destroyed. 
We  have  noticed  lliam,  though  rarely  ;  perhaps  not  more 
than  one  or  two  In  a  season.  The  otbcrbeesdidnotntoteit 
them,  M  far  u  w<  obserieil,  nor  indeed  seem  In  any  way 
sensible  of  (heir  presence.  I(  is  nut  improbable,  as 
Kirby  and  Spenoe  coiyecturet  that  they  arv  merely  aged 
teti,  and  thai  their  deeper  colour  arises  from  the  hair  or 
duon,  with  which  tha  young  are  so  thickly  clothed,  being 
worn  oir  (heir  bodies. 

In  daaerlUng  the  Functions  of  the  Working  Ber,  II 
would  be  Improper  (o  pass  orar  uimuticod  the  fact,  (hat 
It  •onMlimDt  eierriiat  (he  functions  d'  a  mother.  To 
tccouiit  tor  Ihli  apparent  anomaly,  we  mibt  ramembrr 
that  l(  has  bean  aacertalnad  by  minutely  accural*  diastc 
tlon,  thai  all  the  workers  are  fttmUt.  though  of  Imper- 
fect arginliBlion  \  a  fact  confirmed  by  Um  lery  ein-um- 
Btanca  we  are  now  dlacustlng.  We  mutt  aliu  keep  In 
mind,  (hat  the  lana  of  a  Queen  is  nourished  with  fbod 
of  *  dlierent  kind  from  that  of  common  bees ;  and 
thti  dlUennce,  In  conjtinotli>n  with  a  more  roomy  cell, 
hail.  In  (he  opinion  of  natuniittr,  the  efl'ecl  of  eipandini 
the  ofariiim,  and  qualifying  her  to  become  a  mother. 
It  ia  evident,  therefore,  thai,  if  the  larra  of  a  contmoti 
bee  wen  fed  with  the  royat  Jvily,  theimperferllon  In  her 
bodily  urgtDS  would,  aa  tar  a(  least  as  depended  on  (he 

capable  of  laying  egga.     Now  this  does  oei-aiionatly  tiki 
pliee;  aone  of  U.  -■  '    - 


it  till  royal  food  Is  drnpped.  pmbably  by 


In  eianiiniiig  the  itruclnre  of  (he  commori 
vorlcing  bee,  the  first  reiDarkable   part  tkal 


accident,  into  eoma  of  the  c«lta  adjoiniag  ttet  ef  the 
Queen,  and  the  bees  therein  reired  acquire  tke  power  e( 
laying  Bggs.  This  fact  wai  discaiered  by  the  nilunlitt 
Rl.m,  and  his  been  conlirmed  by  Huber.  Then  h, 
however,  a  very  material  ind  hitbarto  unaccounted  for 
dlffigrenee  between  (beia  fartll*  workers  and  perfert 
QueeiM ;  (be  former  lay  the  eggs  of  malti  oily.     "" 


lalnly  h. 


<ePl»d,  I 
oHld  e: 


,  that  a  diScr- 


b«caute  (ho  wnrkcn 
haxe  fed  on  the  royal  jolly  only  for  a 
cans*  their  hirth-place  Is  so  muci 
cannot  easily  concelTB  how  Iheae  clrrumsuncel 
be  the  eance  of  their  laying  only  wiak  »ss*-  'n 
it  tppeara  lu  be  ens  of  (bene  myttertet  In  bee  aco 
which,  with  all  our  renarchet  on  the  lutject,  we  i 
yet  unniel.  Tbete  fertile  wotken  ire  neier  fin 
any  hlTei  but  auch  as  han  lost  their  naUinl  Quee 
The  natural  term  of  (he  worker's  giisteoc*  does  n 


I,  beyond  six 


It  it 


(he  oplnioD  of  Dr  Btirsn  that  all  tha  bee*  brtngbt  ii 
eiiitence  at  (he  Queen*s  gnat  laying  in  spring  die  belbre 
winter.  Bu[  many  nctcr  reach  that  period.  Sbowen 
d  nin,  Tloleiil  blasts  of  wind,  sudden  changes  of  itnai- 
pherc,  deiti'oy  them  In  hundreds.  In  tha  cku  coU 
momingi  and  ercninge  of  autumn,  their  eagerness  Itr 
briging  entices  them  abraad  early  and  late;  when, 
allghling  on  the  ground,  many  are  chilled,  aad  quicUt 
perish.  And  thouW  lliey  aaeaps  Iha  blighting  •tsBW- 
pher*  at  the  clots  d  autumn,  i  bright  sunshine  to  a 
winter  day,  whtn  Ihe  groand  perhqis  Is  csTsrsd  sriib 
IDOW,  brings  them  abroid  in  moKiCudet,  and  the  hth 
of  tliem  neier  ra(um.  From  tbeae  eaueea,  Indcpeodciu 
of  the  numbera  which  &I1  a  prey  to  ODtmlaa,  a  sirais 
Hhlch  In  July  amounted  lo  Gfteen  or  (wen(y  tbsttsud. 
will,  by  tha  follDwiiig  February  or  March,  iMte  dsrindled 
to  1  mora  handful.  It  Is  otherwise  with  Ibe  Qnern ; 
goiag  seldom  ^raad,  she  It  little  etpeaed  to  accidenu. 
Her  natural  life  ta  prolonged  to  stTaral  yean,  though 
the  pndto  eitctit  hat  not  been  accurately  ascertained. 
In  IHSI  we  h»]«M  in  od- posseetisn,  which  we  hasl 
erery  reason  lo  balieTe  was  not  leiB  than  liwr  jcon 
old. 

FvKtiimt  qfUt  Mmk  tr  J>rour.— The  Kda  sffire   sf 


^ 


Male,  or  at  lesal  Ihe  primary  «nr,  h  (s  pair 
Qnten.  He  ii  the  father  of  (be  hire.  Ind 
luxurious,  hs  lakes  no  pari  In  the  Internal  ofcirmtiens 
he  domicile,  and  never  lc*Tes  ft  with  a  view  of  ahar. 
in  the  labours  of  the  field.  When  ha  dan  reiitwc 
Did,  it  Is  only  in  tha  finest  weathar,  and  during  the 
[meat  part  of  the  day,  at  which  time  the  yonng  Qii**iiS 
InstlncUTely  lod  to  go  out  In  search  of  the  nulr. 
is  easily  diatlngnished  from  the  noi^ers  by  hia  lar^r 
I,  hy  his  heaiy  motion  in  aight,  and  by  Us  loiid  ham- 
ig  sound.  We  hare  said  that  the  primary  function 
be  drones  le  to  perpetuata  Ihe  race  of  beea  by  purbig 
h  the  (Jueen,  but  some  naluralists  ban  ■SBigiHd 
m  a  secondary  lOrr,  namely,  that  of  Rntriboting  by 
Ir  numbers  lo  the  beat  of  tti«  hite.snd  thut  aidisig  in 
nging  the  brood  l«  malurlly.     lu  some  pasta  of   it.a 
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offers  i$  the  trunk,  which  serves  to  extract  the 
honey  from  flowers*  It  is  not  formed,  like 
that  of  other  flies,  in  the  manper  of  a  tube,  by 
which  the  fluid  is  to  be  sucked  up  ;  but  like  a 
besom  to  sweep,  or  a  tongue  to  lick  it  away. 

continent,  acoonlfngly,  Poburier  tellt  us,  they  bare  re- 
feired  the  name  of  Hatchers,  There  ere  occasionally 
found  drones  of  a  small  siie  in  hives  where  the  Impreg. 
nation  of  the  Queen  has  lieen  retarded.  In  such  circum- 
stances, lier  instinct  is  so  impaired,  that  she  lays  her  eggs 
indiscriminately  In  all  kinds  of  cells;  those  of  males 
sometimes  in  the  cells  of  workers.  The  consequence  is, 
that  these  males,  when  hatched,  are  diminutive  in  siaw, 
having  been  cramped  in  their  growth  by  the  smallness  of 
their  birth-place. 

The  life  of  this  crtr  grtgi9  is  extremely  short ;  the 
favoured  lover  perishes  soon  after  his  union  with   the 
female,  and  thus  anticipates,  thooj^  only  by  a  short  pe- 
riod, the  destruction  which  awaits  his  race.     80  early 
as  the  beginning  of  August*  the  bees,  as  if  wishing  to 
^>ply  **  the  preventive  check'*  to  a  superabundant  idle 
popnhtion)  begin  to  manifest  deadly  intentions  towards 
them ;  and  the  unfortunate  victims,  as  if  to  derive  con- 
solation from  one  another's  society,  or  perhaps  driven 
together  by  their  Irascible  superiors,  may  be  seen  about 
that  period  clustering  closely  together  in  some  comer  of 
the  combs,  where  they  remain  without  motion,  and  with- 
out once  venturing  to  approach  the  provision  .ceils.    Thus 
weakened  by  hunger  anj  captivity,  and  disqualified  for 
resistance  by  the  want  of  a  sting,  they  fall  an  easy  prey 
to'  their  merciless  assailants ;    and  a  scene  of  carnage 
takes  place  which  it  Is  diiBcult  to  describe.     The  un- 
happy wretches  are  seen  driven  to  the  bottom  of  the  hive 
pursued  with  such  fury,  that,  in  spite  of  their  strength, 
which  is  greatly  superior  to  that  of  their  persecutor,  and 
which  enables  them  to  drag  two  or  three  of  their  assail- 
ants along  the  board,  and  even  to  fly  ofl*  with  them,  they 
are  unable  to  avoid  the  mortal  thrust  of  their  formidable 
stings,  and  expire  instantaneously  from  the  eflectsofthe 
poison.     But  death  overtakes  them  in  various  forms; 
for  their  enemies  sometimes  seize  them  by  the  wings, 
and  with  their  strong  mandibles  gnaw  them  at  the  roots, 
and  disable  them  from  flying.     They  may  then  be  seen 
in  numbers  crawling  on  the  ground,  where  they  perish 
from  the  cold,  or  are  trampled  under  foot,  and  devoured 
by  birds  or  frogs.     Such  as  escape  for  a  while,  may  be 
seen  flying  from  destruction,  lighting  on  the  shrubs  and 
flowers  to  enjoy  a  moment's  respite  from  their  terrors  ; 
or  bussing  about  our  windows,  or  wandering  about  from 
hive   to  hive,  into  one  of  which  they  no  sooner  enter 
than  certain  death  awaits  them.     Nay,  so  bitter  is  the 
fury  of  their  tormentors,  that,  not   satisfied  with   de- 
stroying these  unhappy  beings   themselves,  they  tear 
from  the  cells  such  of  the  doomed  race  as  are  yet  in  the 
state  of  larvfe,  and  sucking  from  their  bodies,  with  in- 
stinctive economy,  the  fluids  they  contain,  cast  the  life- 
less remains  out  of  the  hive.    There  are  cases,  however, 
ill  which  this  destruction  of  males  does  not  take  place. 
*'  In  hives  that  have  lost  their  Queen,**  says  Huber,  "  the 
males  are  spared ;  and,  while  a  savage  massacre  rages 
in  other  hives,  they  here,  find- an  asylum.      They  are 
tolerated  and  fed,  and  many  are  seen  even  in  the  middle 
of  January."  -  The  cause  of  this  may  perhaps  be  looked 
for  in  the  additional  heat  which  they  would  generate  in 
winter  ;  or  perhaps  they  may  be  preserved  ror  the  pur- 
pose of  pairing  with  a  new  Queen. 

The  impregnation  of  the  Queen-bee  is  a  branch  of 
Natural  History  which  has  given  rise  to  more  discussion 
than  almost  any  other  fact,  connected  with  the  nature  of 
the  insect.  And  indeed  the  difiicully,  we  might  almost 
say  impassibility  of  obtaining  any  thing  like  ocular  evi« 
dence  on  the  subject,  will  readily  account  for  the  diver- 
sity of   opinion  that  has  hitherto  prevailed.     And  we 


The  animal  is  furnished  also  with  teeth,  whiefa 
serve  it  in  making  wax.  This  substance  is 
gathered  from  flowers,  like  honey  ;  it  consists 
of  that  dust  or  farina  which  eontributes  to  the 
fecundation  of  plants,  and  is  moulded  into  wax 

t 

should  hope  that  this  difficulty  alone,  and  not  any  precon- 
ceived theory  or  unreasonable  pr^udice,  is  the  cause  of 
that  determined  pertinacity  with  which  the  discoveries 
and  conclusioos  (h  Huber,  00  this  subject,  are  still  In 
some  instances  rejected.  That  justly  celebrated  natu- 
ralist, instituted  a  set  of  experiments  on  the  subject  of 
the  Queen's  impregnation,  the  restflt  of  which  leads  to  the 
conclusion  that  it  takes  place  in  the  air. 

There  is  a  fact  connected  with  this  part  of  the  natural 
history  of  the  mother-bee  which  involves  great  diflicul- 
ties.     The  fact  itself  was  discovered  by  Huber,  but  iU 
cause  he  was  unable   te  develops,  and  no  succeeding 
naturalist  has  been  able  to  free'  it  from  the  obscurity  in 
which  he  has  left  it,  we  mean  ths  efliscts  of  retarded  inf- 
pregnatlon.    These  eflfects  are  such  as  we  could  hardly 
credit,  were  not  the  fact  confirmed  by  numerous  experi- 
ments.    If  impregnation  be  delayed  longer  than  twenty 
days  from  the  Queen's  birth,  the  consequence  Is,  that 
none  but  male  eggs  are  laid,  even  during  the  whole  qI 
the  Queen'4  life.     This  phenomenon  hi^  baffled  every 
attempt  to  explain  Its  cause.     "  There  are  mysteries," 
observes  Peburier,  '*  in  the  operations  of  nature,  both  In 
reference  to  the  rational  and  irrational  creation,  which 
will,  probably,  for  ever  remain  inscrutable  to  man."    In 
the  natural  state  of  things,  Uiat  Is,  when  fecundation  has 
not  been  postponed,  the  Queen  lays  the  eggs  of  workers 
in  forty -six  hours  alter  her  union  witli  the  male,  and 
continues  for  the  subsequent  eleven  mouths  to  produce 
these  alone,  and  it  is  only  after  this  period  that  a  consi- 
derable laying  of  the  eggs  of  drones  commences.    These 
male  eggs  require  eleven  months  to  attain  to  maturity, 
but,  under  the  efiects  of  retardation,  they  are  matured  in 
forty-six  hours.     The  eggs  of  workers,  which,  in  the 
usual  state  of  things,  wuqld  have  been  laid  first,  never 
come  to  light  -,  their  vitality  has  been  destroyed  by  some 
vitiation  which  has  taken  place,  and  the  cause  of  which 
has  not  yet  been  discovered.     Huber,  in  reasoning  on 
the  sul>ject,  and  contemplating  the  difiiculty  attending 
It,  declares  it  to  be  **  an  abyss  in  which  he  Is  lost." 
There  is  another  circumstance  which  he  has  not  adverted 
to,  and  which  seems  to  increase  these  difflcuHies.    He 
asserts  that  before  a  Queen  commences  her  ^eo/  laying 
of  male-e^gs,  she  must  be  eleven   months  old.     But 
he  acknowledges  that    *'  a  Queen   hatched  in  spring, 
will  perhaps  lay  fiftv  or  slxiy  eggs  of  drones  in  whole, 
during  the  course  01  the  ensuing  summer."    We  know 
this  to  be  true  from  our  own  experience ;  and  also  as 
the  usual  consequence  of  this  appearance  of  male-eggs, 
that  the  bees  commence  building  royal  cells ;  the  Queen 
lays  in  them,  and  swarming  takes  place.     Now  this  par- 
tial laying  of  drone-eggs  takes  place  only  in  the  case  of 
very  early  swarms  ;  and  if  the  weather  lie  unfavourable, 
it  does  not  happen  even  In  them.     But  if  in  the  natural 
state,  the  space  of  eleven  months  be  necessary  for  the 
male-eggs  to  acquire  that  degree  of  increment  they  must 
have  attained  when  laid,  how  are  we  to  explain  the  fact 
of  two  or  three  score  of  these  male-eggs  making  their 
appearance   before  the  mother- bee  is  six  weeks  old  ? 
Leaving  this  matter  in  the  obscurity  which  we  cannot 
dispel,  we  have  only  further  to  observe,  that  in  every 
case  of  retarded  impregnation  the  instinct  of  the  Queen 
appears  to  be  greatly  Impaired.    She  lays  her  eggs  indis- 
criminately in  drone  and  worker  cells;  now  and  then 
even  in  royal  cells ;  and  does  not  evince  that  jealousy 
and  irritable  temperament  towards  her  rivals,  which,  in 
the  natural  state,  characterize  the  Qaevn^^^ Naturalist^ s 
Library,     Entomology,     fol,   vi.  Bees,      Edinburgh, 
1840. 
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by  the  little  animal  at  leisure.  Every  bee, 
when  it  leaves  the  hive  to  collect  this  precious 
store,  enters  into  the  cup  of  the  flower,  parti, 
cularly  such  as  seem  charged  with  the  great- 
est  quantities  of  this  yellow  farina.  As  the 
animal's  body  is  covered  over  with  hair,  it 
rolls  itself  within  the  flower,  and  soon  becomes 
quite  covered  with  the  dust,  which  it  soon  af- 
ter brushes  off  with  its  two  hind-legs,  and 
kneads  into  two  little  balls.  In  the  thighs  of 
the  hind-legs  there  are  two  cavities,  edged 
with  hair,  and  into  these,  as  into  a  basket,  the 
animal  sticks  its  pellets.  Thus  employed,  the 
bee  flies  from  flower  to  flower,  increasing  its 
store,  and  adding  to  its  stock  of  wax  ;  until 
the  ball  upon  each  thigh  becomes  as  big  as  a 
grain  of  pepper  :  by  this  time,  having  got  a 
sufficient  load,  it  returns,  making  the  best  of 
its  way  to  the  hive.' 

1  The  celebrated  John  Hunter  shrewdly  remarked 
that  the  pellets  cf  pollen  seen  oo  the  thighs  of  bees  are 
of  diflerent  cdours  on  different  bees,  while  the  shade  of 
the  new-made  comb  is  always  uniform ;  and  therefore  he 
concluded  that  pollen  was  not  the  origin  of  wax.  Pol- 
len also,  he  obsenred,  Is  collected  with  greater  avidity  ft>r 
old  hi  veil,  where  the  comb  is  complete,  than  for  those 
where  it  is  only  begun,  which  would  hardly  be  the  rase 
were  it  the  materia!  of  wax.  He  found  tliat  when  the 
ireather  wis  cold  and  wet  in  June,  so  that  a  ycNing 
swarm  was  prevented  from  going  abroad,  as  much  comb 
was  constructed  as  had  been  made  in  an  equal  time 
when  the  weather  was  favourable  and  fine*  The  pellets 
c^  pollen  on  the  thighs  being  thence  proved  not  to  be  wax, 
he  came  to  the  conclusion  that  it  was  an  external  secre- 
tion originating  between  the  plates  of  the  belly.  When 
he  first  observed  this,  he  felt  not  a  little  embarrassed  to 
explain  the  phenomenon,  and  doubted  whether  new 
plates  were  forming,  or  whether  bees  cast  the  old  ones 
as  lobsters  do  their  shelb.  By  melting  the  scales,  he 
ascertained  at  least  that  they  wore  wax ;  and  his  opinion 
was  confirmed  by  the  fact,  th&t  the  scales  are  only  to  be 
found  during  the  season  when  the  combs  are  constructed. 
Btit  he  did  not  succeed  in  completing  the  discovery  by 
observing  the  bees  actually  detach  the  scale?,  though  he 
conjectured  •  they  might  be  taken  up  by  others,  if  they 
were  once  shaken  out  from  between  the  rings. 

That  wax  is  secreted,  is  proved  both  by  the  wax 
pouches  within  the  rings  of  the  abdomen,  and  by  actual 
experiment.  Huber  and  others  fed  bees  entirely  upon 
honey  or  sugar,  and,  notwithstanding,  wax  was  produced 
and  combs  formed  as  if  they  had  been  at  liberty  to  select 
their  food.  "  When  bees  were  confined,*'  says  M.  Hu- 
ber, "  for  the  purpose  of  discovering  whether  honey  was 
sufflcient  for  the  production  of  wax,  they  supported  their 
captivity  patiently,  and  showed  uncommon  perseverance 
in  rebuilding  their  combs  as  we  removed  them.  Our 
experiments  required  the  presence  of  grubs;  honey  and 
water  had  to  be  provided;  the  bees  were  to  he  supplied 
with  combs  containing  brood,  and  at  the  same  time  it 
was  necessary  to  confine  them,  that  they  might  not  seek 
pollen  abroad.  Having  a  swarm  by  chance,  which  had 
become  useless  from  the  sterility  of  the  queen,  we  devo- 
ted it  for  our  investigation  in  one  of  my  leaf  hives,  which 
was  glased  on  both  sides.  We  removed  the  queen,  and 
substituted  combs  containing  eggs  and  young  grubs,  but 
no  cell  with  farina ;  even  the  smallest  particle  of  the 
substance  which  John  Hunter  conjectured  to  be  the  ba- 
sis of  the  nutriment  of  the  young  was  taken  away.  No- 
thing remarkable  occurred  during  the  first  and  second 
day:  the  bees  brooded  over  the  young,  and  seemed  to 


The  belly  of  the  bee  is  divided  into  tix 
rings,  which  sometimes  shorten  the  body,  by 
slipping  one  over  the  other.  It  contains  with. 
in  it,  beside  the  intestines,  the  honey-bag,  the 

take  ao  interest  in  them :  but  at  sunset,  on  the  third,  i 
loud  noise  was  heard  In  the  hive.     Impatient  to  disooTer 
the  reason,  we  opened  a  shutter,  and  saw  all  in  c«ifosi«ii 
the  brood  was  abandoned;  the  workers  ran  in  disordtr 
over  the  combs;  thousands  nished  towards  thekwtr  put 
of  the  hive :  and  those  about  the  entrance  gnawed  at  iti 
grating.     Their  design  was  not  equivocal ;  they  nifbed 
to  quit  their  prison.    Some  imperious  necessity  evidtntly 
obliged  them  to  seek  elsewhere  what  they  could  not  fiiMi 
in  the  hive:  and  apprehensive  tl  at  they  might  perish  if 
I  restrained  them  longer  from  yielding  to  their  instiort. 
1  set  them  at  liberty.    The  whole  swarm  escaped;  bet 
the  hoar  being  unfavourable  for  their  collections,  thff 
flew  around  the  hive,  and  did  not  depart  from  it.    le- 
creasing  darkness  and  the  coolness  of  the  air  compelled 
them  veiy  soon  to  return.     Probably  these  drcumstasfti 
calmed  their  agitation ;  for  we  observed  them  pesonUj 
remounting  their  combs;  order  seemed  re-establisb«i, 
and  we  took  advantage  of  this  moment  to  close  the  bin. 
Next  day,  the  10th  of  July,  we  saw  the  rudiments  it 
two  royal  cells,  which  the  bees  had  formed  on  one  of  i^^ 
brood  combs.    This  evening,  at  the  same  hour  as  on  tix 
preceding,  we  again  beard  a  loud  bu2sing  In  the  elosti 
hive ;  agitation  and  disorder  rose  to  the  highest  degn. 
and  we  were  again  obliged  to  let  the  swarm  esopr 
The  bees  did  not  remain  long  absent  from  their  habitt- 
tion ;  they  quieted  and   returned   as  before.    We  n- 
marked  on  the  20th,  that  the  royal  cells  had  not  ^ 
continued,  as  would  have  been  the  case  in  the  onlaan 
state  of  things.     A  great  tumult  took  place  In  the  cne- 
Ing  ;  the  bees  appeared  to  be  in  a  delirium;  wesetttea 
at  liberty,  and  order  was  restored  on  their  return.  Tktit 
captivity  having  endured  five  days,  we  thought  it  ned- 
less  to  protract  it  farther ;  besides,  we  were  desiran  ^ 
knowing,  whether  the  brood  was  In  a  suitable  coiiditb. 
and  if  it  had  made  the  usual  progress ;  and  we  wished 
also  to  try  to  discover  what  might  be  the  cause  of  the  per'^ 
dical  agitation  of  the  bees.     M.  Bumens  (the  asnsUM 
of  Hul^r)  having  eiposed  the  two  bn.od  comb?,  the  roji- 
cells  were  immediately  recognised;  but  it  was.obTW 
that  they  had  not  been  enlarged.     Why  should  the;? 
Neither  eggs,  grubs,  nor  that  kind  of  paste  peculiar  to  tk< 
individuals  of  their  species,  were  there  !     The  o:h<f 
cells  were  vacant  likewise  ;  no  brood,  not  an  atom  d 
paste  was  in  them.     Thus  the  worms  had  died  of  bn- 
ger.     Had  we  precluded  the  bees  from  all  means  of  s» 
tenance  by  removing  the  farina  ?    To  decide  this  point. 
it  was  necessary  to  confide  other  broods  to  the  care  of  tlf 
same  insects,  now  eiving  them  abundance  of  polUrL 
They  had  not  been  enabled  to  make  any  collectioDS  «hil< 
we  examined  their  combs.     On  this  occasion  thef  es- 
caped in  an  apartment  where  the  windows  were  shiA; 
and  after  substituting  young  worms  for  those  tixf  ^ 
allowed  to  perish,  we  returned  them  to  their  prtoo. 
Next  day  we  remarked  that  they  had  resumed  cowif: 
they  had  consolidated  the  combs,  and  remained  on  ik 
brood.     They  were  then  provided  with  fivgments  d 
comb?,  where  other  workers  had  stored  up  farina;  and  u 
be  able  to  observe  what  they  did  with  it,  we  took  this 
substance  from  some  of  their  cells,  and  spread  it  en  tb( 
board  of  the  hive.     The  bees  soon  discovered  both  tfae 
farina  in  the  combs  and  what  we  had  exposed  to  the^ 
They  crowded  to  the  cells,  and  also  descending  to  tbi 
bottom  of  the  hives,  took  the  pollen  grain  by  grain  ^ 
their  teeth,  and  conveyed  it  to  their  mouths.    Those  tiii: 
had  eaten  It  most  greedily,  mounted  the  combs  beibni 
the  rest,  and  stopping  on  the  cells  of  the  young  wers^ 
inserted  their  heads,  and  remained  there  for  a  ea^^ 
timo.     M.  Bumens  opened  oue  of  tbe  divisions  of  it 


tennm-bag,  and  the  sting.  Tlie  honey-bag 
is  aa  transparent  as  crystal,  conlainiiig  the 
hotter  that  the  bes  haa  bruabed  from  the 
flowers;  of  which  (ha  ereater  part  is  carried 
to  the  hive,  and  poured  into  the  cells  of  the 
honey-corob,  while  the  reroainder  servw  for 
'  the  bee's  own  nourishraent ;  for,  during  sum- 
mer, it  never  toucbes  wbat  bas  been  laid  up 
for  winter.  The  sting  which  serves  to  defend 
Ibis  little  animal  from  its  enemies,  is  compos. 
ed  of  three  parts ;  the  sbeath  nnd  two  dartJt, 
which  are  extremely  small  and  penetrating. 
Both  the  darts  have  several  smell  points  or 
barbs,  lik«  those  of  a  iish.hook,  which  render 
the  sting  more  painful,  and  make  tbe  darts 
rankle  in  the  wound.  Still,  however,  this 
instrument  would  be  very  slight,  did  not  the 
bee  poison  the  wound.  The  sheatb,  which 
has  a  sharp  point,  makes  tbe  Brst  impression  ; 
which  is  followed  by  that  of  the  darts,  and 
then  the  venomous  liquor  is  poured  in.  The 
sheath  sometimes  sticks  so  fast  in  the  wound, 
that  the  animal  is  obliged  to  leave  it  behind  ; 
by  which  tbe  bee  soon  after  dies,  and  the 
wound  is  considerably  inSamed.  It  might 
at  first  appear  well  for  mankind,  if  the  bee 
were  without  its  sling  ;  but  upon  recollection, 
it  will  be  found,  that  ihe  little  animal  would 
then  have  too  many  rivals  in  sharing  its  la- 
bours. A  hundred  other  lazy  animals,  fond 
of  boney,  and  haling  labour,  would  intrude 
upon  the  sweets  of  the  hive  ;  and  tbe  treasure 
would  be  carried  off  for  want  of  armed  guard- 
ians to  protect  it. 

From  examining  the  bee  singly,  we  now 
come  to  consider  it  in  society,  as  an  animal 
not  only  subject  to  laws,  but  active,  vigilant, 
laborious,  and  disinterested.    All  its  proviai 
are  laid  up  for  tbe  community  ;   and  all 
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in  building  a  cell,  designed  fur  the  bene- 
fit of  posterity.  Tbe  substance  with  which 
bees  build  their  cells,  is  wax  ;  which  is  fash, 
ioned  into  convenientapartmentsforthemselves 
and  their  young.  When  Ihey  begin  to  work 
'']eir  hives,  they  divide  themselves  into 
companies ',  one  of  which  roves  in  tbe 
Gelds  in  search  of  materials  ;  another  employs 
itself  in  laying  out  Ihe  bottom  and  parlilions 
of  their  cells;  a  third  is  employed  in  making 
the  inside  smooth  from  the  comers  and  angles ; 
id  Ihe  fourth  company  bring  food  for  Ihe  rest, 
relieve  those  who  return  with  their  respec- 
tive burdens.  But  they  are  not  kept  constant 
to  one  employment;  they  often  change  the 
tasks  assigned  them  :  those  thst  have  been  at 
work, being  permitted  to  go  abroad;  and  those 
that  have  been  in  the  fields  already,  take  tbeir 
places.  They  seem  even  to  have  signs,  by 
which  they  understand  each  other;  for  when 
any  of  them  wants  food,  it  bends  down  its 
trunk  to  the  bee  from  whom  it  is  expected, 
which  then  opens  ils  honey-bag,  and  lets  some 
dropi  fall  into  the  other's  moiilh,  which  is  at 
that  lime  open  to  receive  it.  Their  diligence 
and  labour  is  so  great,  that  in  a  day's  time 
they  are  able  to  make  cells,  that  lie  upon  each 
other,  numerous  enough  to  contain  three  thou- 
sand bees. 

If  we  examine  tbeir  cells,  tbey  will  be  found 
■raed  in  ihe  exaclest  proportion.  It  was 
said  by  Pappus,  an  ancient  geometrician,  that 
of  all  other  figures,  hexagons  were  the  mcst 
convenient ;  for  when  placed  touching  each 
r,  the  most  convenient  room  would  be 
given,  and  the  smallest  lost.  The  cells  of  the 
bees  are  perfect  hexagons :  tliese,  in  every 
honey-comb,  are  double,  opening  on  either 
lide,  and  closed  at  Ihe  bottom.     The  bottoms 


hive  (tnllj,  uid  powdarad  llw  norkin,  for  ths  purpntt 
of  ricogniilng  Ihtm  nhen  tfaej'  ibould  ucsnd  (ha  comtM. 
Ha  obMrvtd  Ifaam  during  HTsnl  boun,  and  hj  Ihii 
means  aicartiJnBd  (litt  tbtj  tDok  lo  gn«t  ■  quuititf  of 
polico  vnlf  Lo  Impiit  It  (o  their  foung.  linn  irlth- 
disfrlng  th«  portion!  of  annb  which  hut  hetn  plA«d  by 
us  on  Ihs  board  of  tba  bin,  ws  air  that  tba  pollen  bsd 
been  Hnilfalf  dimlnlihwl  In  quntity.  Tbey  nre  ro- 
ttimed  to  tba  beei,  to  lugment  IbaJr  proijslon  itlll  Ur~ 
Ihtr,  for  the  piirpois  of  axtundjni  tba  aiperlmaiit.  Tha 
roysl,  u  irtll  sa  HTSral  common  call*  w«re  loon  alDHd; 
Slid,  on  opanlnf  the  hire,  sll  tbe  wormi  ware  found  lo 
have  prMpered.  Soma  itlU  had  their  food  before  them  ; 
the  eelti  of  olhen  that  had  >pun  were  ihut  with  s  naien 
coveriDg.  We  wltoaBSed  these  bets  repeatedly,  and  al- 
nayi  with  equal  intereiL  The)'  eo  declijiely  prove  tha 
regard  of  the  beat  Umardi  the  giubi  which  tfaer  are  an- 
tnu  ted  with  rearing,  thai  we  shi  11  not  Hek  lor  any  other 
aspltnatloa  of  their  ronduct.  Another  fact,  no  leas  ai- 
tnordlnary,  end  miwh  mors  difficult  lo  ba  aecoiiatad  for, 
ns  eihibjied  by  beei  conilrtined  to  worli  io  wai,  seve- 
ral time*  EiKcesglrelf,  from  the  ijrrup  of  lugar.  Towardi 
tha  dote  of  the  eipeiiment  Ihey  eekied  lo  feed  Iha  foung, 
thougli  In  tbe  begionlng  these  had  received  ths  unial 
attenlioa.  They  even  fraqurnll)'  dragged  litem  from 
their  celli,  and  csrrkd  them  oat  of  Ihe  hlie." 


are  composed  of  little  triangular  panes,  which , 
when  united  together,  terminate  in  a  point, 
and  lie  exactly  upon  the  extremities  of  other 
panes  of  the  same  shape,  in  opposite  cells. 
These  lodgines  have  spaces,  like  streets,  be- 
tween them,  large  enough  to  give  the  bees  a 
free  passage  in  and  out;  and  yet  narrow  en- 
ough lo  preserve  the  necessary  heat  The 
mouth  of  every  cell  is  defended  by  a  border, 
which  makes  the  door  a  little  tew  than  the  in- 
.  aide  of  a  cell,  which  serves  to  strengthen  the 
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whole.  These  cells  serve  for  dilTerent  purpo- 
ses ;  for  laying  up.thoir  young  ;  for  their  ivax, 
which  in  winter  bocomes  a  part  of  their  food ; 
and  for  their  honey,  which  make*  their  prin* 
cipal  subsistence. 

It  is  well  known  that  the  habitation  of  bees 
ought  to  be  very  close ;  and  what  their  hives 
want,  from  the  negligence  or  unskilfulness  of 
man,  these  animals  supply  by  their  own  in- 
dustry: so  that  it  is  their  prinoipal  care,  when 
first  hived,  to  stop  up  all  the  crannies.  For 
this  purpose  they  malce  use  of  a  resinous  gum, 
which  is  more  tenacious  than  wax,  and  differs 
greatly  from  it.  This  the  ancients  called 
jJTQpolist  it  will  grow  considerably  hard  in 
June  ;  though  it  will  in  some  measure  soften 
by  heat ;  and  is  often  found  different  in  con* 
sistence,  colour,  and  smell.  It  has  generally 
an  agreeable  aromatic  odour  when  it  is 
warmed ;  and  by  some  it  is  considered  as  a 
most  grateful  perfume.  When  the  bees  be- 
gin  to  work  with  it,  it  is  soft,  but  it  acquires  a 
firmer  consistence  every  day ;  till  at  length  it 
assumes  a  brown  colour,  and  becomes  much 
harder  than  wax.  The  bees  carry  it  on  their 
hinder  legs  ;  and  some  think  it  is  met  with  on 
the  birch,  the  willdw,  and  poplar.  However 
it  is  procured,  it  is  certain  that  they  plaster  the 
inside  of  their  hives  with  this  composition. 

If  examined  through  a  glass  hive,  from  the 
hurry  the  whole  swarm  is  in,  the  whole  ap- 
pears at  first  like  anarchy  and  confusion  ;  but 
the  spectator  soon  finds  every  animal  diligent- 
ly employed,  and  following  one  pursuit,  with 
a  settled  purpose.  Their  teeth  are  the  instru- 
ments by  which  they  model  and  fashion  their 
various  buildings,  and  give  them  such  sym- 
metry  and  perfection.  They  begin  at  the  top 
of  the  hive  ;  and  several  of  them  work  at  a 
time  at  the  cells  which  have  two  faces.  If 
they  are  stinted  with  regard  to  time,  they  give 
the  new  cells  but  half  the  depth  which  they 
ought  to  have  ;  leaving  them  imperfect,  till 
they  have  sketched  out  the  number  of  cells  ne. 
cessary  for  the  present  occasion.  The  con- 
struction of  their  combs  costs  them  a  great  deal 
of  labour :  they  are  made  by  insensible  addi- 
tions  ;  and  not  cast  at  once  in  a  mould,  as  some 
are  apt  to  imagine.  There  seems  no  end  of 
their  shaping,  finishing,  and  turning  them 
neatly  up.  The  cells  for  their  young  are  most 
carefnlly  formed ;  those  designed  for  lodging 
the  drones,  are  larger  than  the  rest ;  and  that 
for  the  queen-bee  the  largest  of  all.  The  cells 
in  which  the  young  brood  are  lodged,  serve  at 
different  times  for  containing  honey  ;  and  this 
proceeds  from  an  obvious  cause :  every  worm, 
before  it  is  transformed  into  an  aurelia,  hangs 
its  old  skin  on  the  partitions  of  its  cell ;  and 
thus,  while  it  strengthens  the  wall,  diminishes 
the  capacity  of  its  late  apartment.  The  same 
cell,  in  a  single  summer,  is  often  tenanted  by 


three  or  four  worms  in  succession ;  and  the 
next  season  by  three  or  four  more.  Eacli 
worm  takes  particular  eave  to  fortify  the  pm- 
nels  of  its  cell,  by  hanging  up  its  spoils  there: 
thusy  the  partitions  being  lined  six  or  sight 
deep,  become  at  last  too  narrow  for  %  new 
brood,  and  are  converted  into  store-hooHs  (or 
honey. 

Those  cells  where  nothing  but  honey  is  de- 
posited, are  much  deeper  than  the  rest  When 
the  harvest  of  honey  is  so  plentiful  that  they 
have  not  sufficient  room  for  it,  they  either 
lengthen  their  combs,  or  build  more;  which 
are  much  longer  than  the  former.  Sometimes 
they  work  at  three  combs  at  a  time ;  for  when 
there  are  three  work -houses,  more  bees  maj 
be  thus  employed,  without  embarrassing  each 
other* 

But  honey,  as  was  before  observed,  '\%  not 
the  only  food  upon  which  theae  animals  nib- 
sist.  The  meal  of  flowers,  of  vhich  their  vu 
is  formed « is  one  of  their  roost  favoarite  re- 
pasts. This  is  a  diet  which  they  live  upoo 
during  the  summer ;  and  of  which  they  lay  op 
a  large  winter  provision.  The  wax  of  which 
their  combs  are  made,  is  no  more  than  this 
meal  digested,  and  wrought  into  a  paste. 
When  the  flowers  upon  which  bees  genefail} 
feed,  are  not  fully  blown,  and  this  meal  or  dust 
is  not  offered  in  suflicient  quantities,  the  hees 
pinch  the  tops  of  the  stamiim  in  which  it  u 
contained,  with  their  teeth ;  and  thus  sntid- 
pate  the  prepress  of  vegetation.  In  April  aini 
May,  the  bees  are  busy,  from  morning  to  even- 
ing, in  gathering  this  meal  ;  but  when  the 
weather  becomes  too  hot  in  the  midst  of  sum- 
mer, they  work  only  in  the  morning. 

The  bee  is  furnished  with  a  stomach  for  ifa 
wax,  as  well  as  its  honey.  In  the  former  of 
the  two,  their  powder  is  altered,  digested,  and 
concocted  into  real  wax,  and  is  thus  ejected 
by  the  same  passage  by  which  it  was  swal- 
lowed. Every  comb,  newly  made,  is  white  - 
but  it  becomes  yellow  as  it  grows  old,  snd  al- 
most black  when  kept  too  k>ng  in  the  hive. 
Beside  the  wax  thus  digested,  there  is  a  large 
portion  of  the  powder  kneaded  up  for  food  io 
every  hive,  and  kept  in  separate  cells,  for  win- 
ter provision*  This  is  called  by  the  conntry 
people,  bee-bread;  and  contributes  to  the 
health  and  strength  of  the  animal  during  win* 
ter.  Those  who  rear  bees,  may  rob  them  ol 
their  honey,  and  feed  them,  during  the  win- 
ter, with  treacle;  but  no  proper  substitute  has 
yet  been  found  for  the  bee-bread ;  and,  with- 
out it,  the  animals  become  consumptive,  and 
die. 

As  for  the  honey,  it  is  extracted  from  that 
part  of  the  flower  called  the  nectareum.  Froai 
the  mouth  this  delicious  fluid  passes  into  the 
ffullet ;  and  then  into  the  first  stomach,  ff 
honey-bag,  which,  when  filled,  appears  lihe 
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an  oblong  bladder.  Children  that  live  in 
country  places,  are  well  acquainted  with  thifi 
bladder ;  and  destroy  many  bees,  to  cotne  at 
their  store  of  honey.  When  a  bee  has  suffi- 
ciently  filled  its  first  stomach,  it  returns  back 
to  the  hive,  where  it  disgorges  the  honey  into 
one  of  the  cells.  It  often  happens  that  the  bee 
delivers  its  store  to  some  other,  at  the  mouth 
of  the  hive,  and  flies  off  for  a  fresh  supply. 
Some  honeycombs  are  always  left  open  for 
common  use ;  but  many  others  are  stopped  up, 
till  there  is  a  necessity  of  opening  them.  Bach 
of  these  is  covered  carefully  with  wax;  so 
close,  that  the  covers  seem  to  be  made  at  the 
very  instant  the  fluid  is  deposited  within  them. 
Having  thus  given  a  cursory  description  of 
the  insect,  individually  considered,  and  of  the 
habitation  it  forms,  we  neit  come  to  its  social 
habits  and  institutions:  and,  in  considering 
this  little  animal  attentively,  after  the  necessary 
precautions  for  the  immediate  preservation  of 
the  community,  its  second  care  is  turned  to  the 
continuance  of  posterity.  How  numerous 
soever  the  multitude  of  bees  may  appear  in 
one  sWarm,  yet  they  all  owe  their  original  to 
a  single  parent,  which  is  called  the  Quetn-Bee. 
\iu  indeed  iurprisihg  that  a  single  insect 
shall,  in  one  summer,  give  birth  to  above 
twenty  thousand  young  :  but,  upon  opening 
her  body  the  wonder  will  cease ;  as  the  num. 
ber  of  eggs  appearing  at  one  time,  amounts  to 
five  thousand.*     This  animal,  Whose  etistence 

-  ■ 

'  On  the  Conner sicn  of  the  tarta  i\f  a  IFoHttt  into  a 
Qucen.^B9Wt  '^h»n  deprived  of  their  queen,  ire  en- 
dowed by  nature  with  the  power  of  remedying  this  c4- 
larait/y  by  converting  a  worlier  larva  into  a  royal  one  ; 
and,  by  means  of  a  cell  of  a  larger  size,  and  of  a  peculiar 
kind  of  nourishment,  of  producing  a  fefhale  that  shall  be, 
to  all  intents  and  purposes,  a  queen  or  mother-bee,  cap- 
able of  perpetuating  her  liiiid.  The  discovery  of  this 
singular  fact  Is  generally  attributed  to  Schirach,  and, 
probably,  with  justice ;  for,  although  the  practice  of  mak- 
ing artiAcial  swarm%  which  can  only  be  effected  by 
causing  the  prodactioo  of  artificial  queens,  is  said  to  have 
pervailed  amongst  the  modem  Greeks  aiid  Italians  from 
a  very  early  period,  it  does  not  follow,  nor  does  it  appear 
from  any  authentic  documents,  that  they  were  aware  of 
the  reason  why.  The  manner  in  which  Schirach  made 
the  discovery  ii  interesting:— Having  used  a  great 
quantity  ot  smoke  In  some  of  his  operations,  the  bees 
were  so  annoyed  by  it  that  numbers  of  them  left  the  hive, 
and,  amongst  ttiem,  the  queen.  Knowing  the  conse- 
quenoes  of  her  loss,  he  sought  for  her  diligently,  but  in  vain. 
Next  morning  he  observed  a  cluster  of  bees  about  the 
size  of  an  apple  on  the  prop  of  the  hive  whose  queen  had 
fled  ;  here  he  discovered  a  queen,  and,  having  carried 
her  to  the  entrance  of  the  hive  which  had  lost  its  own,  she 
was  immediately  surrounded  by  the  bees,  and  treated  in 
such  a  manner  as  plainly  announced  that  she  was  their 
queen.  "  What  was  my  astonishment,"  he  proceeds, 
"  when,  wishing  to  introduce  her  among  the  combs,  I 
saw  that  the  bees  remaining  had  already  planned  and 
almost fiidshed  three  royal  cells!  Struck  with  the  ac 
tivity  and  sagacity  of  these  creatures,  to  save  themselvea 
from  impending  deotructlon,  I  was  filled  with  admira- 
tion, and  adored  the  infinite  goodness  of  God  in  the  care 
taken  to  perpetuate  hb  works.    Having  carried  away  two 


is  of  so  much  Importance  to  her  subjects,  may 
easily  be  distinguished  from  the  rest  by  her 
siie,  and  the  shape  of  her  body.  On  her 
safety  depends  the  whole  welfare  of  the  com- 
monwealth ;  and  the  attentions  paid  her  by 
all  the  rest  of  the  swarm,  evidently  show  the 
dependence  her  subjects  have  upon  her 
security.     If  this  insect  be  carefully  observed, 

of  the  cells  to  ascertain  whether  the  bees  would  continue 
their  operations,  I  beheld,  neat  moraing,  with  the  utmost 
surprise,  that  they  had  removed  all  the  food  from  aromid 
the  thind  worm  left  behind,  on  purpose  to  prevent  its 
conversion  to  a  queen."  The  fact  of  this  power  possessed 
by  the  bees  Is  so  extraordinary,  that  its  reality  was  at 
first  called  In  question  by  several  eminent  naturalistic, 
among  others,  by  the  justly  celebrated  Bmrnet.  This 
naturalist  was  at  last,  however,  convinced  of  Its  reality 
by  experiments  instituted  by  himself,  and,  satisfied  that 
all  the  working'bees  are  females  of  imperfect  organisa- 
tion, expressed  his  opinion  that  the  evolution  of  the  germ 
is  effvoted  by  the  action  of  the  prolific  matter  as  a  stim- 
ulant, as  a  substantial  nutriment  suitable  for  that  pur- 
pose ;  and  he  supposes  that  a  certain  quality  of  food  ad. 
ministered  more  copiously  than  in  ordinary  cases,  may 
unfold  those  organs  in  the  larvas  of  bees  that  never  would 
have  appeared  without  it.  He  conceived,  also,  that  a 
habitation,  like  a  queen-cell,  considerably  more  spacious, 
and  diflerently  placed,  Is  absolutely  necessary  to  tlie  com- 
plete  development  of  organs,  which  the  new  nutriment 
may  cause  to  grow  in  all  directions.  It  furnishes  a  sur- 
prising evidence  of  the  slow  degrees  by  which  scientific 
fkcts  make  their  way,  if  not  essential  to  general  utility, 
when  we  consider  that  to  this  day,  the  knowledge  of  this 
singularity  in  the  natural  history  of  this  Insect,  is  confined 
almost  exclusively  to  apiarians,  and  even  rejected  by 
some  of  them.  It  has,  however,  been  confirmed  by  so 
many  experiments  instituted  by  many  diflerent  individ- 
uals, that  no  unprejudiced  mind  can  withhold  its  assent 
from  its  truth. 

The  proceedings  of  the  bees,  in  order  to  supply  the  lose 
of  their  queen,  are  extremely  interesting.  In  about 
twenty 'four  hours  they  are  aware  of  the  misfortune  that 
hu  befallen  them,  and,  without  loss  of  time,  they  set 
about  repairing  the  disaster.  They  fix  upon  a  worm  not 
more  than  three  days  oId»  demolish  the  tJiree  contiguous 
cellf,  and  raise  around  it  a  regular  cylindrical  inelosure. 
At  the  end  of  three  days,  the  workers  change  the  direc- 
tion of  the  cell,  which  has  hitherto  been  horizontal,  into 
a  perpendicular  position,  working  downwards  till  Itassume 
the  appearance  of  a  stalactite.  In  due  time  It  is  sealed, 
and  the  larva  undergoes  its  metamorphosis  into  a  royal 
nymph.  Huber  gives  a  detail  of  some  interesting  ex- 
periments  on  this  head,  the  substance  only  of  which  we 
can  present  to  our  readers.  He  deprived  a  hive  of  its 
queen,  and  put  iftto  it  some  pieces  of  comb  containing 
worker  eggs.  The  same  day  several  cells  were  enlarged 
by  the  bee?,  and  converted  Into  royal  cells,  and  the  larvn 
supplied  with  a  profusion  of  jelly.  He  then  removed 
tliese  worms  from  the  royal  cells,  and  substituted  for 
them  as  many  common  worms  from  workers'  cells.  The 
bees  did  not  seem  aware  of  the  change,  they  watched 
over  the  new  worms  as  intently  as  over  tho^e  chosen  by 
themselves  i  they  continued  enlarging  the  cells,  and 
closed  them  at  the  usual  time.  At  the  proper  time,  two 
queens  were  hatched,  almost  at  the  same  moment,  of 
the  largest  sise,  and  well  formed  in  every  respect.  Noth- 
ing could  be  more  conclusive  than  this  experiment.  It 
demonstrated  that  bees  have  the  power  of  converting  the 
worms  of  workers  Into  queens,  since  they  succeeded  in 
procuring  them  by  operating  on  worms  not  chosen  by. 
themselves,  but  selected  for  them. — Naturaiufe  Library. 
Edin.  184a 


520 


HISTORY  OF  INSECTS. 


the  will  be  seen  at  times  attended  with  a 
numerous  retinue,  marching  from  cell  to  cell, 
plunging  the  extremity  of  her  body  into  many 
of  them,  and  leaving  a  small  egg  in  each* 

The  bees  which  generally  compose  her 
train  are  thought  to  be  males,  which  serve  to 
impregnate  her  by  turns.  These  are  larger 
and  blacker  than  the  common  bees  ;  without 
stings,  and  without  industry.  They  seem 
formed  only  to  transmit  a  posterity  ;  and  to 
attend  the  aueen,  whenever  she  thinks  proper  to 
issue  from  the  secret  retreats  of  the  hive,  where 
she  most  usually  resides.  Upon  the  union  of 
these  two  kinds  depends  all  expectations  of  a 
future  progeny  ;  for  the  working  bees  are  of 
no  sex,  and  only  labour  for  another  offspring  : 
yet  such  is  their  attention  to  the  queen,  that 
if  she  happens  to  die,  they  will  leave  off 
working,  and  take  no  further  care  of  posterity. 
If,  however,  another  queen  is,  in  this  state  of 
universal  despair,  presented  them,  they  im. 
mediately  acknowledge  her  for  their  sovereign, 
and  once  more  diligentlv  apply  to  their  labour. 
It  roust  be  observed,  however,  that  all  this 
fertility  of  the  queen-bee,  and  the  great  at- 
tentions paid  to  her  by  the  rest,  are  contro- 
verted by  more  recent  observers.  They  assert, 
that  the  common  bees  are  parents  themselves ; 
that  they  deposit  their  eggs  in  the  cells  which 
they  have  prepared  ;  that  the  females  are  im- 
pregnated b^  the  males,  and  bring  forth  a 
progeny,  which  is  wholly  their  own.* 

However,  to  go  on  with  their  history,  as 
delivered  us  by  Mr  Reaumur. — When  the 
queen.bee  has  deposited  the  number  of  eggs 
necessary  in  the  cells,  the  working  bees  under- 
take the  care  of  the  rising  posterity.  They 
are  seen  to  leave  off  their  usual  employments ; 
to  construct  proper  receptacles  for  eggs ;  or  to 
complete  those  that  are  already  formed.  They 
purposely  build  little  cells,  extremely  solid, 
for  the  young  ;  in  which  they  employ  a  great 
deal  of  wax  :  those  designed  for  lodging  the 
males,  as  was  already  observed,  are  larger 
than  the  rest ;  and  those  for  the  queen-bees 
the  largest  of  all.  There  is  usually  but  one 
egg  deposited  in  every  cell ;  but  when  the 
fecundity  of  the  queen  is  such,  that  it  exceeds 
the  number  of  cells  already  prepared,  there 
are  sometimes  three  or  four  eggs  crowded 
together  in  the  same  apartment.  But  this  is 
an  inconvenience  that  the  working  bees  will 
by  no  means  suffer.  They  seem  sensible  that 
two  young  ones,  stuffed  up  in  the  same  cell, 
when  they  grow  larger,  will  but  embarrass 
and  at  last  destroy  each  other  :  they  therefore 
take  care  to  leave  a.  cell  to  every  egg  ;  and 
remove  or  destroy  the  rest 

The  single  egg  that  is  left  remaining,  is 
fixed  to  the  bottom  of  the  cell,  and  touches  it 

*  See  Note  %i  the  beginning  of  the  chapter. 


but  in  a  tingle  point  A  day  or  two  after  it 
is  deposited,  the  worm  is  excluded  from  tie 
shell  of  the  egg,  having  the  appearance  of  i 
maggot  rolled  up  in  a  ring,  and  lying  sortlj 
on  a  bed  of  a  whitish-cmoured  jelly ;  upon 
which  also  the  little  animal  begins  to  feed 
In  the  meantime,  the  instant  it  appears,  the 
working  bees  attend  it  with  the  most  anxboi 
and  parental  tenderness  ;  they  furnish  it  every 
hour  with  a  supply  of  this  whitish  substance, 
on  which  it  feeds  and  lies ;  and  watch  ihe 
cell  with  unremitting  care.  They  are  iiarses 
that  have  a  ereater  affection  for  the  offspring 
of  others,  than  many  parents  have  for  tbeir 
own  children.  They  are  constant  in  visiting 
each  cell,  and  seeing  that  nothing  is  wanting; 
preparing  the  white  mixture,  which  isnothii^ 
but  a  composition  of  honey  and  wax»  io  tbdr 
own  bowels,  with  which  they  feed  then. 
Thus  attended,  and  plentifully  fed,  the  worn. 
in  less  than  six  days'  time,  comes  to  its  full 
growth,  and  no  longer  accepts  the  food  offered 
It  When  the  bees  perceive  that  it  has  nr 
further  occasion  for  feeding,  they  perform  lite 
last  offices  of  tenderness,  and  shut  the  M^ 
animal  up  in  its  cell ;  walling  up  the  mootl 
of  its  apartment  with  wax  :  where  they  ieaie 
the  worm  to  itself ;  having  secured  it  fron 
every  external  injury. 

The  worm  is  no  sooner  left  inclosed,  k 
from  a  state  of  inaction,  it  begins  to  labour. 
extending  and  shortening  its  body ;  and  b) 
this  means  lining  the  walla  of  its  apartmeRt 
with  a  silken  tapestry,  which  it  spins  in  tlf 
manner  of  caterpillars,  before  they  nnderge 
their  last  transformation.  When  their  cell  is 
thus  prepared,  the  animal  is  soon  after  tiaiu- 
formed  into  an  aurelia ;  but  differing  fnn 
that  of  the  common  caterpillar,  as  it  exbibiu 
not  only  the  legs,  but  the  wings  of  the  futon 
bee,  in  its  present  state  of  inactivity.  Thus 
in  about  twenty  or  one  and  twenty  days  after 
the  egg  was  laid,  the  bee  is  completely  fonneii, 
and  fitted  to  undergo  the  fatigues  of  its  state. 
When  all  its  parts  have  acquired  their  prope? 
strength  and  consistence,  the  young  animal 
opens  its  prison,  by  piercing  with  its  teedi  tie 
waxen  door  that  confines  it  When  j«t 
freed  fmm  its  cell,  it  is  as  yet  moist,  and  Id- 
commoded  with  the  spoils  of  its  former  situa' 
tion :  but  the  officious  bees  are  soon  seen  to  flock 
round  it,  and  to  lick  it  clean  on  all  sides  wits 
their  trunks  ;  while  another  band,  with  equal 
assiduity,  are  observed  to  feed  it  with  booej: 
others  again  begin  immediately  to  cleanse  ibe 
cell  that  has  been  just  left;  to  carry  theordurr 
out  of  the  hive,  and  to  fit  the  place  for  a  new 
inhabitant.  The  young  bee  soon  repays  tbei* 
care  by  its  industry ;  for  as  soon  as  ever  iu 
external  parts  become  dry,  it  discovers  i^ 
natural  appetites  for  labour,  and  indastriousit 
begins  the  task,  which  it  pursues  unremitting); 
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through  life.  The  toil  of  man  is  irksome  to 
him,  and  he- earns  his  subsistence  with  pain  ; 
but  this  little  animal  seems  happy  in  its 
pursuits,  and  finds  delight  in  all  its  employ- 
ments. 

When  just  freed  from  the  cell,  and  pro- 
perly  equipped  by  its  fellow*bees  for  duty,  it 
at  once  issues  from  the  hive,  and  instructed 
only  by  Nature,  goes  in  quest  of  flowers, 
chooses  only  those  that  3rield  it  a  supply, 
rejects  such  as  are  barren  of  honey,  or  have 
been  already  drained  by  other  adventurers  ; 
and  when  loaded,  is  never  at  a  loss  to  find  its 
way  back  to  the  common  habitation.  After 
this  first  sally,  it  begins  to  gather  the  mealy 
powder  that  lies  on  every  flower,  which  is 
afterwards  converted  into  wax  ;  and  with  this, 
the  very  first  day,  it  returns  with  two  large 
balls  stuck  to  its  thighs. 

When  bees  first  begin  to  break  their  prisons, 
there  are  generally  above  a  hundred  excluded 
in  one  day.  Thus,  in  the  space  of  a  few  weeks, 
the  number  of  the  inhabitants  in  one  hive,  of 
moderate  size,  becomes  so  great,  that  there  is 
no  place  to  contain  the  new  comers  ;  and  they 
are  scarcely  excluded  from  the  cell,  when  they 
are  obliged,  by  the  old  bees,  to  sally  forth  in 
quest  of  new  habitations.  In  other  words,  the 
hive  begins  to  swarm,  and  the  new  progeny 
prepares  for  exile.' 

'  ThoM  nofc  experienced  in  the  nature  of  beea»  may  be 
greatly  daceived  in  the  purchasing  of  hives  ibr  stoclc.  It 
ran  only  be  by  a  minute  examioatioo  of  the  interior  of 
the  hire,  that  a  Just  estimate  of  its  value  may  be  gained ; 
this,  however,  is  attended  with  much  difficulty,  and  some 
danger  ;*  but  by  the  ontward  appearance  and  weight  of 
the  hive  he  may  perhaps  arrive  at  nearly  a  correct  con- 
jecture. The  best  season  for  purcliasing  is  either  in 
Pebruaiy  or  at  the  swarming  season  ;  in  Pebruaiy  it  has 
survived  the  rigour  of  winter,  and  the  purciiaser  lias 
then  only  to  attend  to  the  population  of  the  hive,  or  its 
apparent  age.  Let  the  purchaser  observe  with  attention 
the  number  of  bees  which  enter  the  hive  loaded  with  the 
fruits  of  their  industry  ;  and  if  an  apparently  equal  num- 
l>or  departs  in  great  bustle  and  hurry,  he  may  then  con- 
jecture the  hive  to  be  in  good  health  and  well  populated ; 
and  if  a  loud  humming  noise  Is  heard  within  the  hive,  it 
is  a  certain  sign  of  its  strength  and  prosperity.  The 
weight  of  a  hive  in  February  should  never  be  under  fifteen 
pounds,  nor  in  autumn  under  thirty  ;  and  care  should  be 
taken  that  the  hive  is  new,  for  in  old  hives  a  quantity  of 
farina  or  bee-head  accumulates,  which  adds  considerably 
to  its  weight ;  the  purchaser  should  also  reject  a  hive 
when  be  observes  its  straw  decayed  and  rotten*  the 
ligaments  loose,  and  frequent  blotches  over  it,  for  it  will 
cost  him  incessant  trouble  and  vexation  to  keep  it  in  a 
sufficient  state  of  praservationy  so  as  to  maintain  the 
health  of  his  bees- 

The  apiary,  or  place  where  the  bee*hives  are  placed, 
•bould  in  very  warm  situations  be  made  to  fsce  the  east, 
and  in  colder  districts  the  south  east  It  should  be  well  pro- 
tected from  high  winds,  which  not  only  prevent  the  bees 
,   from  leaving  the  hive  in  quest  of  honey,  but  they  also 
surprise  them  in  the  fields,  and  ofien  kill  them  by  dashing 
them  against  the  trees  and  rocks  or  into  rivers.      The 
I  hives  in  an  apiary  should  alwajrs  be  placed  in  a  right 
I  line  ;  but  should  the  number  of  the  hives  be  great,  and 
,  the  situation  not  capacious  enough  to  admit  of  their  being 
VOL.  fi. 


While  there  is  room  enough  in  the  hire, 
the  bees  remain  quietly  together  ;  it  is  neces- 
sity alone  that  compels  the  separation.  Some- 
times, indeed,  the  young  brood ,  with  grace- 
placed  longitudinally  It  is  more  advisable  to  place  them 
over  one  another  on  shelTes  than  fn  double  rows  on  the 
ground.  A  bee,  on  leaving  the  Mve,  generally  forms  an 
angle  of  about  ferty-five  with  the  horizon ;  the  elevation 
of  the  hive  should  therefore  be  about  two  feet  from  the 
ground,  in  order  to  protect  it  from  humidity.  The  greater 
the  elevation  of  the  hive,  the  longer  is  tlie  flight  of  the 
swarm  ;  and  when  they  are  at  a  certain  point  of  eleva- 
tion, the  swarms  are  lost  for  ever  to  the  proprietor.  If 
the  hives  are  to  be  plsced  in  a  double  row,  the  hinder 
ones  should  alternate  with,  and  be  placed  at  siieh  a  dis- 
tance from,  the  front  ones,  that  when  the  bees  take  their 
flight  no  obstruction  is  oflered  to  their  ascent.  Huiih 
recommends  placing  every  hive  upon  a  single  pedestal, 
and  at  two  or  three  feet  distance  from  each  ciher.  By  this 
means,  when  any  thing  happens  to  one  hive,  the  others 
are  less  likely  to  he  disturbed  than  when  placed  on  a 
shelf  in  a  bee-house  ;  and  the  hive  may  be  chained  down 
and  locked.  It  is  usual  to  have  three  or  four  legs  or 
supports  to  the  bee-boards  ;  but  those  who  have  tried  one 
will  never  resort  to  more,  as  one  is  a  much  better  pro- 
tection from  vermin  and  insects*  The  space  in  front  of 
the  apiary  should  be  kept  clear  of  high  plants  for  two  or 
three  yanis. 

The  variety  of  bees  employed  is  a  matter  of  some  con- 
sequence. To  the  common  observer  all  working  bees, 
as  to  external  appearance,  are  nearly  the  same  ;  but  to 
those  who  examine  them  with  attention,  the  difference 
in  sias  is  wery  distinguishable ;  and  they  are,  in  their 
vicious  and  gentle,  indolent  and  active  natures,  essen- 
tially diflerent.  Of  the  stock  which  Howison  had  in 
1810,  it  required  250, to  weigh  an  ounce;  but  they  were 
so  vicious  and  lasy  that  he  changed  it  for  a  smaller 
variety,  which  possessed  much  better  dispositions,  and  of 
which  it  required  206,  on  an  average,  to  weigh  an  ounce. 
Whether  sl»  and  disposition  are  invariably  connected, 
is  not  determined. 

The  best  material  and  form  for  hives  is  a  straw  thimble 
or  flower-pot  placed  hi  an  inverted  positkm.  Hives 
made  of  straw,  as  now  in  use,  have  a  great  advantage 
over  those  made  of  wood  and  other  materials,  from  the 
effectual  defeoce  they  afford  against  the  extremes  of  heat 
in  summer  and  cold  in  winter. 

The  sias  of  hives  should  correspond  as  nearly  as  pos> 
sible  with  that  of  the  swarms.  This  has  not  had  that 
attention  paid  to  it  which  the  subject  demands,  as  much 
of  the  success  in  the  management  of  the  bees  depends  on 
that  circumstance.  From  blind  instinct  bees  endeavour 
to  fill  with  combs  whatever  hive  they  are  put  into,  before 
they  begin  to  gsther  honey.  Owing  to  this,  when  the 
hive  is  too  large  for  its  inhabitants,  the  time  for  collect- 
Ing  their  winter  store  is  spent  in  unprofitable  labour ;  and 
starvation  is  the  consequence.  This  evil  also  extends  to 
occasioning  late  swarming  the  next  summer;  it  being 
long  before  the  hive  becomes  so  filled  with  young  bees  as 
to  produce  a  necessity  for  emigration,  from  which  cause 
the  season  is  too  &r  advanoed  Ibr  the  young  colonies  to 
procure  a  winter  stock.  A  full-siaed  straw  hive  will 
bold  three  pecks  ;  a  smalUsiaed  from  one  and  a  half  to 
two  pecks. 

TIm  Polish  hive  appears  to  be  the  second  in  merit  to 
that  deseri1>ed.  and  perhaps  it  may  deserve  the  prefer- 
ence, if  the  mode  of  using  It  were  generally  known.  It 
is  simply  the  trunk  of  a  tree,  of  a  foot  or  fourteen  inches 
in  diameter,  and  about  nine  feet  long.  It  is  sreoped  out 
(boring  in  this  country  weald  be  better)  for  about  six  fset 
from  one  end,  so  as  to  form  a  hollow  cylinder  of  that 
length,  and  of  six  or  eight  inches  in  diameter  within. 
Part  of  the  circumference  of  this  cylinder  is  cut  ool  dur- 
ing the  greater  part  of  its  length,  aheol  four  inchss  wMs^ 
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less  obstinacy,  refuse  to  depart,  and  even 
venture  to  resist  their  progenitors.  The  young 
ones  are  known  by  being  browner  than  the 
old,  with  whiter  hair ;  the  old  ones  are  of  a 
lighter  colour,  with  red  hair.  The  two  armies 
are  therefore  easily  distinguishable,  and  dread- 
ful battles  are  ofiten  seen  to  ensue.  But  the 
victory  almost  ever  terminates  with  strict 
political  justice  in  favour  of  the  veterans,  and 
the  rebellious  offspring  are  driven  off,  not 
without  loss  and  mutilation. 

In  different  countries,  the  swarms  make 
their  appearance  at  different  times  of  the  year, 
and  there  are  several  signs  previous  to  this 
intended  migration.  The  night  before,  an 
unusual  buzzing  is  heard  in  the  hive ;  in  the 
morning,  though  the  weather  be  soft  and  in- 
viting, they  seem  not  to  obey  the  call,  be- 
ing intent  on  more  important  meditations  with- 
in.  AH  labour  is  discontinued  in  the  hive ; 
every  bee  is  either  employed  in  forcing,  or  re- 

and  a  slip  of  wood  is  made  to  fit  the  opening.  On  the 
sides  of  this  slip,  or  segment,  notches  are  made  every  two 
or  three  inches,  of  sufficient  site  to  allow  a  single  bee  to 
pass.  This  slip  may  be  furnished  with  hinges,  and  with 
a  lock  and  key ;  but  in  Poland  it  is  merely  fastened  in 
by  a  wedge.  AH  that  is  wanting  to  complete  the  hive 
is  a  cover  at  top  to  throw  off  the  rain  ;  and  then  it  re- 
quires  only  to  be  placed  upright  like  a  strong  post  in  the 
garden,  so  as  the  bottom  of  the  hollow  cylinder  may  be 
not  nearer  the  ground  than  two  feet,  and  the  opening  slip 
look  to  the  south.  When. a  swarm  is  to  be  put  in,  the 
tree,  with  the  door  or  slip  opened,  is  placed  obliquely 
over  it ;  when  the  bees  enter,  the  door  is  closed,  and  the 
holes  stopped  with  clay  till  the  hive  is  planted  or  placed 
upright.  When  honey  is  wanted,  the  door  Is  opened 
during  the  fiuest  part  of  a  warm  day,  when  most  of  the 
bees  are  out ;  its  entire  state  is  seen  from  top  to  bottom, 
and  the  operator,  with  a  segar  in  his  mouth,  or  with  a 
lighted  rag,  to  keep  off  the  bees  from  his  hands,  cuts  out 
with  a  crooked  knife  as  much  comb  as  he  thinks  fit.  In 
this  way  fresh  honey  is  obtained  during  the  summer,  the 
bees  are  never  cramped  for  room,  nor  does  it  become 
necessary  to  kill  them.  The  old  comb,  however,  is 
annually  cut  out,  to  prevent  or  lessen  the  tendency  to 
swarming,  which,  notwithstanding  this  and  the  si»  of 
their  dwelling,  they  generally  do  once  a  year ;  for  the 
laws  of  nature  are  not  to  be  changed.  Though  it  be  a 
fact  that  a  small  swarm  of  bees  will  not  do  well  in  a  large 
hive  ;  yet,  if  the  hive  extend  in  length  and  not  in 
breadth,  it  is  admitted  both  by  Huber  and  Huish  that 
they  will  thrive  in  it.  "  If  too  great  a  diameter/'  says 
Huber,  "  be  not  given  to  the  a£xle  of  the  bee,  it  may 
without  danger  be  increased  in  the  elevation  ;  their 
success  in  the  hollow  trees,  their  natural  domicile,  incon- 
testably  proves  the  truth  of  this  assertion." 

The  feeding  of  bees  is  generally  deferred  till  winter 
or  spring ;  but  this  is  a  most  erroneous  practice.  Hives 
should  be  examined  in  the  course  of  the  month  of  Sep. 
tember,  or  about  the  time  of  killing  the  drones ;  and  if 
a  large  hive  does  not  weigh  thirty  pounds,  it  will  be 
necessary  to  allow  it  half  a  pound  of  honey,  or  the  same 
quantity  of  soft  sugar  made  into  synip,  for  every  pound 
that  it  is  deficient  of  that  weight ;  and  in  like  proportion 
to  smaller  hives.  This  work  must  not  be  delayed,  that 
time  may  be  given  for  the  bees  to  make  the  deposit  in 
their  empty  cella  before  they  are  rendered  torpid  by  the 
cold.  Sugar  simply  dissolved  in  water  (which  is  a 
common  practice),  and  sugar  boiled  with  water  into  a 


luctantly  yielding,  a  submission  ;  at  length, 
after  some  noise  and  tumult,  a  queen-bee  is 
chosen  to  guard,  rather  than  conduct  the  young 
colony  to  other  habitations,  and  then  they  are 
marshalled  without  any  apparent  conductor. 
In  less  than  a  minute  they  leave  their  native 
abode,  and  forming  a  cloud  round  their  pro- 
tectress, they  set  off  without  seeming  to  know 
the  place  of  their  destination;  the  uxn-ld  be- 
fore them,  where  to  choose  their  place  of  rest. 
The  usual  time  of  swarming  is  from  ten  in  the 
morning  to  three  in  the  afternoon,  when  the 
sun  shines  bright,  and  invites  them  to  seek 
their  fortunes.  They  flutter  for  a  while  in  the 
air,  like  flakes  of  snow,  and  sometimes  an. 
dertake  a  distant  journey,  but  more  frequentljr 
are  contented  with  some  neighbouring  asylum : 
the  branch  of  a  tree,  a  chimney-top»  or  some 
other  exposed  situation.  It  is,  indeed,  re- 
mark  able,  that  all  those  animals,  of  whatever 
kind,  that  have  long  been  under  the  protectioo 

syrup,  form   compounds  very  diflerently  suited  for  tat 
winter  store  of  bees.     When  the  former  is  wanted  far 
their  immediate  nourishment,  as  in  spring,  it  will  amwer 
equally  as  a  syrup ;  but  if  to  be  laid  up  as  store,  the  best 
of  the  liive  quickly  evaporating  the  water,  leaves  tk» 
sugar  in  dry  crystals,  not  to  be  acted  upon  by  the  tnnks 
of  the  bees.      Hives  may  be  killed  with  hunger  wh^e 
some  pounds'  weight  of  sugar  remain  in  thta  atAte  ia 
their  cells.     The  boiling  of  sugar  into  syrup  fimns  i 
closer  combination  with  the  water,  by  which  it  ia  pre- 
vented from  flying  off,  and  a  consistence  reeembling  thit 
of  honey  retained.     Howisoa  had  frequent  experience  vi 
hives,  not  containing  a  pound  of  hooey,  preserved  m 
perfect  health  through  the  winter  with  sugar  sopreperH 
when  given  in  proper  time  tnd  in  suficient  <|iiai^ty. 
The  quantity  of  food  which  ought  to  be  given  to  a  hire 
may  be  calculated  in  the  proportion  of  two  pounds  a 
month  ;  but  if  the  weather  be  very  cold,  a  lees  qventitj 
will  suffice.     When  a  hive  is  fed  in  the  spring,  it  sheei^ 
always  be  alter  sunset,  when  the  bees  have  returned  from 
the  fields ;  otherwise  the  moat  disastrous  cooseqweores 
may  ensue  from  the  robberies  committed  by  the  bees  « 
other  hives.     If  they  are  fed  in  tlie  momiug,  it  most  be 
before  sunrise,  and  the  entrance  instantly  stopped  to  keep 
out  depredaton ;  for  as  the  bees  leave  the  hivo  on  cbi 
very  first  appearance  of  day-light,  a  later  period  wc«M 
prevent  the  return  of  all  those  who  had   left   the  hive 
previous  to  the  entrance  being  secured.     The  foillowiiif 
receipt  for  liees  is  recommended  as  beneficial  and  en- 
nomical.    To  two  quarts  of  good  ale  put  one  poucMl  tf 
moist  sugar  ;  boil  them  until  the  sugar  is  wholly  dU- 
solved,  carefully  skimming  it ;  when  it  is  cvld,  U  will  be 
found  of  the  consistency  of  honey»  and  it  may  be  giv««> 
to  the  bees  In  the  following  manner  :  If  the  be^  ere  m 
the  plain  cottage  hive,  an  eek  of  the  same  diameter  ts 
the  hive  must  be  provided,  and  from  three  to  foor  haaidt 
in  height.     When  the  sun  is  set,  and  the  beoe  have 
retired,  let  the  hive  be  gently  raised,  and  the  eek  placed 
on  the  stool  :  then,  having  filled  a  soup-plate  ^rith  tb< 
food,  place  it  on  the  eek,  and  put  down  the  hive.      Tc 
prevent  the   bees   being  drowned   in  the  liquid,  it  vi 
necessary  to  place  some  straws  over  the  plate,  and  Qvtf 
the  straws  a  piece  of  paper,  either  thickly  perforetcd  v 
cut  into  nicks ;    these  nicks,  however,  must   not   rar 
parallel  with  the  straws,  but  either  across  or  dlegooel^' 
the  entrance  must  then  be  closed,  and  the  plate  renoic^ 
on  the  following  morning,  and  the  whole  of  the  liqiaJ 
will  be  transferred  into  the  combs. 
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of  man,  seem  to  lose  a  part  of  their  natural  sa- 
fracity  in  providing  for  themselves.  The  rab- 
bit, when  domesticated,  forgets  to  dig  holes, 
the  hen  to  build  a  nest,  and  the  bee  to  seek  a 
shelter  that  shall  protect  it  from  the  inclemen- 
cies  of  winter.  In  those  countries  where  the 
bees  are  wild,  and  unprotected  by  man,  they 
are  always  sure  to  build  their  waxen  cells  in 
the  hollow  of  a  tree  ;  but  with  us,  they  seem 
improvident  in  their  choice,  and  the  first  green 
branch  that  stops  their  flight,  seems  to  be 
thought  sufficient  for  their  abode  through  win- 
ter. However,  it  does  not  appear  that  the 
queen  chooses  the  place  where  they  are  to 
alight,  for  many  of  the  stragglers,  who  seemed 
to  be  pleased  with  a  particular  branch,  go  and 
settle  upon  it ;  others  are  seen  to  succeed ;  and, 
at  last,  the  queen  herself,  when  she  finds  a 
sufficient  number  there  before  her,  goes  to 
make  it  the  place  of  her  head-quarters.  When 
the  queen  is  settled,  the  rest  of  the  swarm  soon 
follow  ;  and,  in  about  a  quarter  of  an  hour,  the 
whole  body  seem  to  be  at  ease.  It  sometimes 
is  found,  that  there  are  two  or  three  queens  to 
a  swarm,  and  the  colony  is  divided  into  par- 
ties ;  but  it  most  usually  happens,  that  one  of 
these  is  more  considerable  than  the  others,  and 
the  bees,  by  degrees,  desert  the  weakest,  to 
take  shelter  under  the  most  powerful  protec- 
tor. The  deserted  queen  does  not  long  sur. 
vive  this  defeat ;  she  takes  refuge  under  the 
new  monarch,  and  is  soon  destroyed  by  her 
jealous  rival.  Till  this  cruel  execution  is  per- 
formed, the  bees  never  go  out  to  work  ;  and  if 
there  should  be  a  queen-bee  belonging  to  the 
new  colony  left  in  the  old  hive,  she  always 
undergoes  the  fate  of  the  former.  However, 
it  must  be  observed,  that  the  bees  never  sacri- 
fice any  of  their  queens,  when  the  hive  is  full 
of  wax  and  honey ;  for  there  is  at  that  time  no 
danger  in  maintaining  a  plurality  of  breeders, 
when  the  swarm  is  thus  conducted  to  a 
place  of  rest,  and  the  policy  of  government  is 
settled,  the  bees  soon  resume  their  former  la- 
bours. The  making  cells,  storing  them  with 
hon^y,  impregnating  the  queen,  making  pro- 
per cells  for  the  reception  of  the  rising  pro- 
geny, and  protecting  them  from  external  dan- 
ger, employ  their  unceasing  industry.  But 
soon  after,  and  towards  the  latter  end  of  sum- 
mer, when  the  colony  is  sufficiently  stored 
with  inhabitants,  a  most  cruel  policy  ensues. 
The  drone  bees,  which  are  (as  has  been  said) 

General ly  in  a  hive  to  the  number  of  a  hun- 
red ,  are  marked  for  slaughter.  These ,  which 
had  hitherto  led  a  life  of  indolence  and  plea- 
sure, whose  only  employment  was  in  impreg- 
nating the  queen,  and  rioting  upon  the  la- 
boors  of  the  hive,  without  aiding  in  the  gene- 
ral  toil,  now  share  the  fate  of  most  voluptuar- 
ies, and  fall  a  sacrifice  to  the  general  resent- 
ment of  society. 


The  working  bees  in  a  body  declare  war 
against  them  ;  and  in  two  or  three  days'  time 
the  ground  all  round  the  hive  is  covered  with 
their  dead  bodies.  Nay,  the  working  bees 
will  even  kill  such  drones,  as  are  yet  in  the 
worm  state,  in  the  cell,  and  eject  their  bodies 
from  the  hive  among  the  general  carnage. 

When  a  hive  sends  out  several  swarms  in 
the  year,  the  first  is  always  the  best,  and  the 
most  numerous.  These  having  the  whole 
summer  before  them,  have  the  more  time  for 
making  wax  and  honey,  and  consequently 
their  labours  are  the  most  valuable  to  the  pro- 
prietor. Although  the  swarm  chiefly  consists 
of  the  youngest  bees,  yet  it  is  often  found  that 
bees  of  all  ages  compose  the  multitude  of  emi- 
grants, and  it  often  happens  that  bees  of  all 
ages  are  seen  remaining  behind.  The  num- 
ber of  them  is  always  more  considerable  than 
that  of  some  populous  cities,  for  sometimes 
upwards  of  forty  thousand  are  found  in  a 
single  hive.  So  large  a  body  may  well  be  sup- 
posed to  work  with  great  expedition  ;  and  in 
fact,  in  less  than  twenty-four  hours  they  will 
make  combs  above  twenty  inches  long,  and 
seven  or  eight  broad.  Sometimes  they  will 
half  fill  their  hives  with  wax  in  less  than  five 
days.  In  the  first  fifteen  days,  they  are  al- 
ways found  to  make  more  wax  than  they  do 
afterwards  during  the  rest  of  the  year. 

Such  are  the  outlines  of  the  natural  history 
of  these  animals,  as  usually  found  in  our  own 
country.  How  they  are  treated,  so  as  to  pro- 
duce the  greatest  quantity  of  honey,  belongs 
rather  to  the  rural  economist,  than  the  natural 
historian ;  volumes  have  been  written  on  the 
subject,  and  still  more  remains  equally  curious 
and  new.  One  thing,  however,  it  may  be 
proper  to  observe,  that  a  farm,  or  a  country, 
may  be  overstocked  with  bees,  as  well  as  with 
any  other  sort  of  animal;  for  a  certain  num- 
ber of  hives  always  require  a  certain  number 
of  flowers  to  subsist  on .  When  the  flowers 
near  home  are  rifled,  then  are  these  indus- 
trious insec'ts  seen  taking  more  extensive 
ranges  :  but  their  abilities  may  be  over  taxed  ; 
and  if  they  are  obliged,  in  quest  of  honey,  to 
go  too  far  fiom  home,  they  are  over-wearied  in 
the  pursuit,  they  are  devoured  by  birds,  or 
beat  down  by  the  winds  and  rain. 

From  a  knowledge  of  this,  in  some  parts  of 
France  and  Piedmont,  they  have  contrived,  as 
I  have  often  seen,  a  kind  of  floating  bee. 
house. 

They  have  on  board  one  barge  threescore 
or  a  hundred  bee-hives,  well  defended  from 
the  inclemency  of  an  accidental  storm :  and 
with  these  the  owners  sufier  themselves  to 
float  gently  down  the  river.  As  the  bees  are 
continually  choosing  their  flowery  pasture 
along  the  banks  of  the  stream,  they  are  fur* 
nished  with  sweets  before  unrifled  ;  and  thus 
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a  gingle  floating  bee-houae  yields  the  proprie- 
tor  a  considerable  income.  Why  a  method  si- 
milar  to  this  has  never  been  adopted  in  Eng* 
land,  where  we  have  more  gentle  riven,  ami 
more  flowery  banks,  than  in  any  other  part  of 
the  world,  I  know  not :  certainly  it  might  be 
turned  to  advantage,  and  yield  the  possessor  a 
secure,  though  perhaps  a  moderate  income. 

Having  mentioned  the  industry  of  these  ad- 
mirable insects,  it  will  be  proper  to  say  some- 
thing  of  the  efiects  of  their  labour  of  that  wax 
and  honey  which  are  turned  by  man  to  such 
various  uses.  Bees  gather  two  kinds  of  wax; 
one  coarse,  and  the  other  fine.  The  coarser 
sort  is  bitter,  and  with  this,  which  is  called 
propoiist  they  stop  up  all  the  holes  and  crevi- 
ces of  their  hives.*     It  is  of  a  more  resinous 

>  It  was  strongly  suspected  by  Refeumur,  that  the  bees 
collected  the  propolis  from  those  trees  which  are  known 
to  produce  a  similar  gummy  resin,  such  as  the  poplar, 
the  birch,  and  the  willow;  but  he  was  thrown  into  doubt 
by  net  being  ablo  to  detect  the  boM  in  the  act  of  procur- 
ing it,  and  by  observing  them  to  collect  it  where  none 
•f  those  trees,  nor  any  other  of  the  same  description, 
grew.  His  bees  also  refused  to  make  use  of  bitumen, 
and  other  resinous  substances,  with  which  he  supplied 
them,  though  Mr  Koight  was  mors  suooessful. 

Huber  at  length  set  the  question  at  rest.  **  For  many 
years,"  says  he, "  I  had  fruitlessly  endeavoured  to  find 
them  on  trees  producing  an  analogoiia  substance,  though 
multitudes  had  been  seen  returning  laden  with  it.  In 
July,  some  branches  of  the  wild  pophir,  which  had  been 
cut  since  spring,  with  very  large  buds,  fiill  of  a  reddish, 
vIsGoue,  odoriferous  matter,  trere  brought  to  mo,  and  I 
planted  them  in  vessels  before  hives,  in  the  way  of  the 
bees  going  out  to  ibrage,  so  that  they  could  not  be  insen- 
sible  of  their  presence.  Within  a  quarter  of  an  hour 
they  were  visited  by  a  bee,  which  separating  the  sheath 
of  a  bud  with  lis  teeth,  drew  out  threads  of  the  viscous 
substance,  and  lodged  a  pellet  of  it  in  one  of  the  baskets 
of  its  limbs  :  from  another  bud  it  collected  another  pellet 
for  the  opposite  limb,  and  departed  to  the  hive.  A  se- 
cond bee  took  the  place  of  the  former  in  a  few  minutes, 
following  the  same  procedure.  Young  shoots  of  poplar, 
recently  cut,  did  not  seem  te  attract  these  insects,  as 
their  viscous  matter  had  less  consistence  tlian  the  for. 
mer.  Different  experiments  proved  the  identity  of  this 
substance  with  propolis;  and  now,  having  only  to  disco> 
ver  how  the  bees  applied  it  to  use,  we  peopled  a  hive, 
so  prepared  as  to  fulfil  our  views*  The  bees,  building 
upwards,  soon  reached  the  glass  above ;  but,  unable  to 
quit  their  habitation,  on  account  of  rain,  they  were  three 
weeks  without  bringing  home  propolis.  Their  combs 
remained  perfectly  white  until  the  beginning  of  July, 
when  tho  state  of  the  atmosphere  became  more  favourable 
for  our  observations.  Serene  warm  weather  engaged 
them  to  forage,  and  they  returned  from  tho  fields  laden 
with  a  resinous  gum,  resembling  a  transparent  jelly,  and 
having  the  colour  and  lustre  of  the  garnet.  It  was  easily 
distinguished  from  the  &rinaceous  pellets  then  collected 
by  other  bees.  The  workers  bearing  the  propolis  ran 
over  tlie  dusters  siisponded  from  the  roof  of  the  hive, 
and  rested  on  the  rods  supporting  tho  comos,  or  some- 
times stopped  on  the  sides  of  their  dwelling,  in  expecta- 
tion of  tbt'ir  companions  coming  to  discumber  them  of 
their  burden.  We  actually  saw  two  or  three  arrive,  and 
carry  the  propolis  from  off  the  limbs  of  each  with  their 
teeth-  The  upper  part  of  the  hive  exhibited  the  most 
animated  spectacle  :  thither  a  multitude  of  beea  resorted 
from  all  quarters,  to  engage  in  the  predominant  occupa- 
"-^n  of  the  collection,  distribution,  and  application  of  the 


nature  than  the  fine  wax,  and  is  oonaequeDtlj 
better  qualified  to  resist  the  moisture  of  tke 
season,  and  preserve  the  worits  warm  and  dry 
within.     The  fine  wax  is  as  necessary  to  the 

propdis.  Some  conveyed  that  of  which  thejr  had  sa- 
loaded  tho  purvsyon  in  their  toeth,  and  deposited  it  la 
btapa;  others  hastened,  before  its  hardening;  to  spread 
it  out  like  a  varnish,  or  form  it  into  strings,  proportlond 
to  the  interstices  of  the  sides  of  the  hive  to  be  filled  op. 
Nothing  could  be  more  diversified  thau  the  epenttcas 
carried  on. 

The  bees,  apparently  chai|;ed  with  applying  the  p^ 
polls  within  the  cells,  were  easily  distinguished  from  the 
multitude  of  workers,  by  the  direction  of  their  heads  to- 
wards the  horizontal  pane  forming  the  roof  of  the  hive, 
and  on  reaching  it,  they  deposit^  their  burden  nearly 
in  the  middle  of  intervals  separating  the  cemhs :  thca 
they  cf mveyed  the  propolis  to  the  real  place  of  its  destina- 
tion.  They  suspended  themselves  by  the  clawa  of  tU 
hind  legs  to  points  of  support,  afforded  by  the  viecositjof 
the  propolis  on  the  glass;  and,  as  it  were,  swiirgiiif 
themselves  backwards  and  forwards,  brought  the  heap  cr 
this  substance  nearer  to  the  esUs  at  each  impulse.  H«n 
the  bees  employed  their  fore  feet,  which  remaioed  Int^ 
to  sweep  what  the  teeth  had  detached,  and  to  unite  tfai 
fr^[ments  scattered  over  the  glass,  which  recovered  t2 
its  transparency  when  the  whole  propolis  was  hrei^^  is 
the  vicinity  of  the  cells.  After  some  of  the  bees  bd 
smoothed  down  and  cleaned  out  the  glaxed  cells,  fceUeg 
the  way  with  their  anteuns,  one  desiited,  and  havnf 
approached  a  heap  of  propolis,  drew  out  a  thread  with  i& 
teeth.  This  being  broken  off,  it  was  taken  in  the  cla«s 
of  the  fore  feet,  and  the  bee,  re-entering  the  cell,  iswee. 
diately  placed  It  in  the  angle  ef  two  pestioBB  thai  hai 
been  smoothed,  in  which  operation  the  fore  feet  nod  teeSl 
were  used  alternately  ;  but  probably  proving  too  clasasj, 
the  thread  was  reduced  and  polished ;  and  we  admird 
the  accuracy  with  which  It  was  adjusted  when  tlie  wart 
was  completed.  The  insect  did  not  stop  here  r  reCwa- 
log  to  the  cell,  it  prepared  other  parts  of  it  lo  ivcreiTe  a 
second  thread,  for  which  we  did  not  doubt  that  the  bca? 
would  be  resorted  to.  Contrary  to  our  expectation,  hew- 
ever,  it  availed  itself  of  the  portion  of  the  threed  cut  tf 
on  the  former  occasion,  arranged  it  In  the  appoietedl 
place,  and  gave  it  all  the  solidity  and  finish  of  wliic^  ft 
was  susceptible.  Other  bees  concluded  tho  work  whkh 
the  first  had  begun ;  and  the  sides  of  the  cells  were  speed, 
ily  secured  with  threads  of  propolis,  while  sosno  wert 
also  put  on  the  orifices ;  but  we  could  not  seize  th»  ^ 
ment  when  they  were  varnished,  though  it  nay  he  easily 
conceived  how  it  is  dene." 

This  is  not  the  only  use  to  which  bees  apply  tho  pre- 
polls.     They  are  extremely  solicitous  to  remove  surh  ia> 
sects  or  foreign  bodies  as  happen  to  get  admissien  mu 
the  hive.     When  so  light  as  not  to  exceed  their  p<ywer^ 
they  first  kill  the  insect  with  their  stings,  and  then  drag 
it  out  with  their  teeth.     But  it  sometimes  happen^  as 
was  first  observed  by  Maraldl,  and  since  by  RoansDur 
and  others,  that  an  ill-fated  snail  creeps  Into  the  hive  : 
this  is  no  sooner  perceived  than  it  is  attacked  on  al 
sfde9,  and  stung  to  death.     But  how  are  the  bees  to  carry 
out  so  heavy  a  burthen?     Such  a  labour  would  be  ia 
vain.     To  prevent  the  noxious  smell  which  woidd  axisSf 
from  its  putrefaction,  they  immediately  embaloi  H,  by 
covering  every  part  of  its  body  with  propolis^    tlunon«>- 
which  no  iffiuvia  can  escape.     When   a   snail    with  t 
shell  gets  entrance,  to  dispose  of  it  gives   nnicli    Icsi 
trouble  and  expense  te  the  bees.     As  soon  as  it  iiec«iTO 
the  first  wound  from  a  sting,  it  naturaUy  retirtto  vrithir 
its  shell.     In  this  case,  the  bee%  instead  of  pasting  it  ^ 
over  with  propolis,  c«mtent  themselves  with  gluing  a*' 
round  the  margin  of  tho  shell,  which  is  sufficient  to  rta- 
der  the  animal  for  ever  immovahly  fi^ed. 


■nlmal'B  prMemtion  as  the  bone;  iUelf. 
With  this  they  moke  their  lod^nga,  with  thii 
they  eover  the  cell<  of  Iheir  yoang,  and  in 
this  they  lay  up  tbeir  migaiines  of  honey. 
This  it  made,  as  has  been  already  observed, 
from  the  dost  of  floirers,  which  is  carefully 
kneaded  by  the  little  insect,  then  swallowed, 
and  having  undergone  a  kind  of  digestion,  is 
formed  into  the  cells,  which  answer  such  a 
variety  of  purposes.  To  collect  this,  the  ani- 
mal  Tolls  itself  in  the  flower  it  would  rob,  and 
■hue  takes  up  the  vegetable  dust  with  the  hair 
of  its  body.  Then  carefully  brushing  it  into 
a  lump,  with  its  fore-paws  it  thrusts  the  eom- 
posilion  into  two  cavilies  behind  the  thighs, 
which  are  made  like  spoons  to  receive  the 
wax,  and  the  hair  that  lines  them  serves  to 
keep  it  from  falling. 

As  of  wax,  there  are  also  two  kinds  of  ho- 
ney ;  (he  white  and  the  yellow.  The  white 
is  taken  without  fire  from  the  honey-combs. 
The  yellow  is  extracled  by  heat,  and  squeezed 
through  bags,  in  a  press.  The  best  honey  .is 
new,  thick,  and  granulated,  of  a  clear  trans- 
parent white  colour,  of  a  soft  and  aromatic 
sraetl,  and  of  a  sweet  lively  taste.  Honey 
made  in  mountainous  countries  is  preferable 
to  that  of  the  valley.  The  honey  made  in  the 
opring  is  more  highly  esteemed  than  (hat  of 
autumn,  when  the  flowers  begin  to  fade,  and 
lose  their  fragrance. 

The  bees  are  nearly  alike  in  all  parts  of 
the  world ;  yet  there  are  differences  worthy 
our  notice.  In  Guadaloupe,  the  bee  is  less 
by  one  half  than  ths  European,  and*  more 
black  and  round.  They  have  no  sting,  and 
mnke  their  cells  in  hollow  trees  ;  where,  if  the 
hole  they  meet  with  is  too  large,  they  form  a 
sort  of  waxen  house  of  the  shape  of  a  pear, 
and  in  this  they  lodge  and  atore  their  honey, 
and  lay  their  eggs.  They  lay  op  their  honey 
in  waxen  vessels,  of  the  size  of  a  pigeon's  egg, 
of  a  black  or  deep  violet  colour  ;  and  these  are 
so  joined  together,  that  there  is  no  space  left 


Mr  Knight,  Pmldnt  oF  tha  IlartlcDltunl  Sucttlf , 
diic«*«r«d  by  acridenl  vi  srtiflciil  lubiluicB,  mort  it. 
tnetlta  Ibsn  Hif  of  tba  rolnt  iipirliiianUlly  tried  by 
Rauimur.  HiTing  auted  tha  dcmrtlcsted  put  of  t, 
trae  to  be  covsred  with  a  nmant,  rompoGad  of  bsn'.wsi 
«nd  lurpsnKii*,  he  obMtTed  thU  tlili  iru  fnqnsnttd  bf 
hiv«-bMa,  who,  flndlng  it  to  b«  i  rary  good  propaLfg 
raidy  mtde,  dalscbcd  it  from  tha  tr«  hy  their  maiidi- 
bles  ind  than,  u  iam.1,  puted  it  from  the  fint  leg  lo 
Iha  Meonil,  snd  »  on.  When  oiia  baa  hwl  thus  collact- 
ed  II*  hMd,  inotbar  ortsn  csma  bahiiid  and  daipoiled  it 
al  ill  It  had  edlectad;  ■  ucoiid  and  a  third  load  «tn 
fnqiwatly  loat  in  tha  laina  manner;  and  yet  tba  patient 
inwct  punuad  Iti  oparalloni  irlihout  manifaling  any 
■igna  ol  angar.  Probably  tha  latter  clmimetanca,  at 
which  Mr  Knight  aaami  lo  hava  been  tuTprlBcd,iiuno- 
Ifalng  mora  than  an  Iniianca  oF  tha  divliion  of  labour  to 
itriklngly  txampliflod  In  aYery  part  itf  tba  aaonemy  qI 
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colour  of  amber.  Resembling  these,  there  are 
found  little  black  bees,  without  a  sting,  in  all 
the  tropical  climates;  and  though  these  coun- 
tries are  replete  with  bees  like  our  own,  yet 
those  form  the  moat  useful  and  laborious  tribe 
in  that  part  of  the  world.  The  honey  they 
produce  is  neither  ao  unpalatable  nor  so  anr- 
feiling  as  ours  ;  and  the  wax  is  so  soft  that  it 
is  only  used  for  medicinal  purposes,  it  being 
never  found  hard  enough  to  form  into  candles, 
as  in  Bnrope. 

Of  insects  that  receive  the  name  of  bees 
among  us,  there  are  several ;  which,  however, 
differ  very  widely  from  that  industrious  social 
race'  we  have  been  just  describing.  The 
Humble-bee  is  the  largest  of  all  this  tribe, 
being  as  large  as  the  first  joint  of  one's  middle 
finger.'     These  are  Men  in  every  field,  and 


■  Tha  humUa-twaa  of  tbli  coqntiy  an  noft  diddad 
into  Ino  ganario  groupa,  Bfaiiut  and  MpaUttu.  Tbej 
may  ha  diitlnguitbad  Irom  tha  hlra-bee,  sad  other  racas 
bearing  affinl^  to  IhEin,  by  hating  Iha  tlmple  aye*  s>- 
ranged  In  a  eurre,  laKead  of  forming  a  triangia;  by 
harlng  an  ImpreMlon  l>  the  thspa  of  a  ercai  on  tha 
forabead  )  tha  labrun  Iransren*,  and  two  dietlnct  ipinea 
at  tha  apei  of  the  poilerior  tlbin.  Mora  obTioui  char- 
aden  ara  iSbrded  by  their  large,  compaiatlTely  rounded, 
hinuta  bodtei,  generally  adorned  with  handi  of  light- 
yellow  or  rad.  Upward!  of  forty  different  •paelei  ara 
d ascribed  ai  Inhabitants  of  Britain;  but  a>  ttM  threa 
dietlnct  racai  of  femaln,  malai,  and  worken,  balonging 
to  the  aanie  ipaciei,  often  baar  little  reHUiblanca  to  on* 
another,  and  a*  the  hair  or  down  corering  tbair  bodie*, 
often  of  the  gayast  colour*,  ehaiigM  with  age.  Ilka  tha 
plumaga  of  biida.  It  is  by  no  mean*  unlikely  that  indi- 
vidual* of  tha  lama  family,  and  differing  only  la  i»  or 
age,  have  In  aon,*  Initancaa,  bean  deacrlbed  ai  of  a  dif- 

Tha  common  humble-bee  ibounde  in  our  lieldi  and 
garden*,  and  I*  almost  equally  conmoD  throughout  ail 


Europe.       It  i*  dlstlogiilihed   above  It*  congener*  for 

itrenglh  and  acttTlty.      It  Ii  one  of  the  earllait  Iniect* 

us  in  autumn.      It  ^rms'it*  neat,  a*  is  well  known,  in 

by  Its  own  eflorte,  aomellmei  previously  formed  by  other 
animals  and  taken  posaaasion  of  hy  the  fenndreii  of  the 
colony.  Tha  female*  of  ihie,  a*  of  all  iba  other  apccie*, 
ere  largeat  In  slia,  the  male!  next,  and  the  worker* 
iTnallast.  Barly  in  spring,  when  the  willow*  begin  ta 
hloom,  the  female  may  be  Been  traversing  Iha  gardens 
by  aun-rlie  wIUi  bar  uaual  aonoroui  boomiDg.  and  busied 
in  cdleeting  hoosy  and  pollen  fram  the  catklni.  The 
worker*  do  not  appear  till  a  somewhat  Isler  period,  and 
the  mala*  not  till  autumn,  when  tha  thistle*  are  In  blos- 
som, upon  tha  flower*  of  which  they  are  found  in  great 
number*  and  in  still  greater.  If  poaaibla,  upon  laediiig 
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perched  on  every  flower.  They  build  their 
nest  in  holes  in  the  ground,  of  dry  leaves, 
mixed  with  wax  and  wood,  defended  with 
moss  from  the  weather.  Each  humble-bee 
makes  a  separate  cell  about  the  size  of  a  small 
nutmeg,  which  is  round  and  hollow,  contain, 
ine  the  honey  in  a  bag.  Several  of  these 
cells  are  joined  together  in  such  a  manner, 
that  the  whole  appears  like  a  cluster  of  grapes. 
The  females,  which  have  the  appearance  of 
wasps,  are  very  few,  and  their  eggs  are  laid 
in  cells,  which  the  rest  soon  cover  over  with 
wax.  It  is  uncertain  whether  they  have  a 
aueen  or  not ;  but  there  is  one  much  larger 
than  the  rest,  without  wings,  and  without 
hair,  and  all  over  black,  like  polished  ebony. 
This  goes  and  yiews  all  the  works,  from  time 
to  time,  and  enters  into  the  cell,  as  if  it  wanted 
to  see  whether  every  thing  was  done  right 
In  the  morning  the  young  humble-bees  are 
very  idle,  and  seem  not  at  all  inclined  to  la- 
bour, till  one  of  the  largest,  about  seven  o'clock, 
thrusts  half  its  body  from  a  hole  designed  for 
that  purpose,  and  seated  on  the  top  of  the  nest, 
beats  its  wings  for  twenty  minutes  succes* 
sively,  buzzing  the  whole  time,  till  the  whole 
colony  is  put  in  motion.  The  humble-bees 
gather  honey  as  well  as  the  common  bees  ; 
but  it  is  neither  so  fine  nor  so  good,  nor  the 
wax  so  clean,  or  so  capable  of  fusion. 

Beside  the  bees  already  mentioned,  there 
are  various  kinds  among  us,  that  have  much 
the  appearance  of  honey-makers,  and  yet  make 
only  wax.  The  Wood-Bee  is  seen  in  every 
garden.     It  is  rather  larger  than  the  common 

leeks  and  onions,  where,  on  a  single  flower,  may  be  seen 
half  a  dozen  at  the  same  momenL  A  t  this  early  period 
of  the  year,  the  female  is  a  solitary  being,  and  her  flights 
are  directed  in  search  of  a  place  suitable  for  a  habitation. 
The  females  only,  of  all  the  former  year's  colony,  have 
survi%-ed  the  winter,  and  now  dispersing,  each  seeks  a 
residence  lor  herself,  where  she  may  become  the  found- 
ress of  a  new  community.  Having  pitclied  upon  a  con- 
venient spot,  the  laborious  insect  proceeds  to  excavate 
first  the  passage  or  gallery,  then  the  nest  itself,  detaching 
the  soil,  as  it  were,  grain  by  grain ;  she  seizes  the  mole- 
cule with  the  first  pair  of  legs,  transfers  it  instantly  to 
the  second,  receives  it  next  with  the  third,  and  finally 
pushes  it  as  far  as  possible  behind  her.  These  excava- 
tions, situated  often  above  a  foot  under  the  surface,  are 
wholly  the  work  of  the  solitary  female.  Sometimes, 
however,  the  nest  is  made  close  to,  or  even  upon  the 
surface  when  partially  hollow,  and  covered  with  dry 
moss ;  but  thie  is  not  the  usual  mode  pursued  by  this 
species,  and  in  such  localities  the  colony  is  far  less 
numerous  than  when  at  a  greater  depth. 

Having  finished  the  excavation,  and  carpeted  her  new 
dwelling  with  soft  leaves,  &c.r  the  insect  proceeds 
to  construct  brood  cells.  The  wax  of  which  these 
are  formed  is  secreted,  as  in  the  domestic  bee,  in  cer- 
tain receptacles  placed  on  eadi  side  of  the  middle  pro- 
cess <^  the  abdominal  scales,  and  is  extracted  by  the  bee 
in  the  form  of  laminae,  moulded  to  the  shape  of  the 
insect's  body.  Unlike  the  queen  of  the  hive  bees,  the 
mother-bee  of  this  family  possesses  these  ^vax-secreting 
organs  as  well  as  the  workers,  and  produces  the  substance 
In  greater  quantity  than  her  progeny. 


queen-bee  ;  its  body  of  a  bluish  black,  wliicb 
is  smooth  and  shining.  It  begins  to  appear 
at  the  approach  of  spring,  and  is  seen  flying 
near  walls  exposed  to  a  sunny  aspect  Thu 
bee  makes  its  nest  in  some  piece  of  wood, 
which  it  contrives  to  sooop  and  hollow  for  iu 
purpose.^     This,  however,  is  never  done  in 

)  We  have  frequently  witnessed,  says  Mr  Rennk, 
the  operations  of  these  ingenious  little  workers,  who  vt 
particularly  partial  to  posts,  palingi,  and  the  woodwork 
of  houses  which  has  become  soft  by  beginning  to  decij. 
Wood  actually  decayed,  or  aflected  by  dry-rot,  tbeyseea 
to  reject  as  unfit  for  tlieir  purposes ;  but  they  nike  m 
ot^jectiotis  to  any  hole  previously  drilled,  provided  itU 
not  too  large ;  and,  like  the  masoQ-bees,  they  oot  vikt- 
quently  tJce  possession  of  an  old  ne^  a  few  refsin 
being  all  that  in  this  case  is  necessary.  When  i  iki 
nest  is  to  be  constructed,  the  bee  proceeds  to  chisel  td- 
ficient  space  for  it  out  of  the  wood  with  ber  'jm. 
We  say  her,  because  tlie  task  In  this  instance,  is  in  tb9^ 
otliers  of  solitary  bees  and  wasps,  devolves  solelx  npn 
the  female,  the  male  taking  no  concern  in  the8fiir,iB^ 
probably  being  altogether  ignorant  that  such  a  «(rt  n 
going  forward.  It  is  at  least  certain  the  male  ii  wr 
seen  giving  his  assistance,  and  he  seldom  if  ever  tp- 
preaches  the  neighbourhood.  The  female  carpeiiter.b« 
has  a  task  t(t  perform  no  less  arduous  than  the  niMan-te; 
for  though  the  wood  may  be  tolerably  soft,  she  caq  07 
cut  out  a  very  small  portion  at  a  time«  'The  pacum 
portions  which  she  gnaws  ofT  may  be  readily  sseertiiMi 
by  an  observer,  as  she  carries  them  away  from  tbeplit 
In  giving  the  history  of  a  mason-wasp,  we  rensiied  h 
care  with  which  she  carried  to  a  distance  little  fn|iBai3 
of  brick,  which  she  detached  in  the  progress  of  exoraiw 
We  have  recently  watched  a  precisely  similar  prtodot 
in  the  instance  of  a  carpenter-bee  forming  a  cell  Ib  1 


wooden  post.  The  only  diflerence  was,  that  the  bet  ^t; 
not  fly  so  far  away  wiUi  her  fragments  of  wood  as  t^ 
wasp  did ;  but  she  varied  the  direction  of  ber  flight  enrr 
time  ;  and  we  could  observe,  that  after  dropping  the  ^^ 
of  wood  which  she  had  carried  off,  she  did  not  retunisi 
direct  line  to  her  nest,  but  made  a  circuit  of  some  extti! 
before  wheeling  round  to  go  bade 

"  On  observing  the  proceedings  of  this  carpecier-bA 
next  day,  we  found  her  coming  in  with  balls  of  p<i'^ 
on  her  thighs  ;  and  on  tracing  her  from  the  nest  inteU< 
ailjacent  garden,  we  saw  her  visiting  every  flower  v^ti 
was  likely  to  yield  ber  a  supply  of  pollen  for  her  ii&^ 
progeny.  This  was  not  all :  we  subsequently  s&v  ^ 
taking  the  direction  of  a  clay-quarry  frequented  hj'f 
mason- bees,  where  we  recognised  her  loading  herself  «^- 
a  pellet  of  clay^  and  carrying  it  into  her  cell  in  t^ 
wooden  post.  We  observed  her  alternating  this  Itbovis' 
several  days,  at  one  time  carrying  clay,  and  at  uiti^ 
pollen  ;  till  at  length  she  completed  her  task,  aitd  de^ 
the  entrance  with  a  barricado  of  clay,  to  prevent  ttt  ^■ 
trusion  of  any  insectivorous  depredator,  who  might  b»< 
prey  of  ber  young ;  or  of  some  prying  parasite,  whois>P' 
introduce  its  own  eggs  into  the  nest  she  had  takes  ^ 
much  trouble  to  construct. 
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trees  that  are  etanding,  for  the  wood  it  makes 
choice  of  is  half  rotten.  The  holes  are  not 
made  directly  forward,  bat  turning  to  one 
side,  and  have  an  opening  sufficient  to  admit 
one's  middle  finger,  from  whence  runs  the 
inner  apartment,  generally  twelve  or  fifteen 
inches  long.  The  instruments  used  in  boring 
these  cavities  are  their  teeth  ;  the  ca?ity  is 
usually  branched  into  three  or  four  apartments ; 
and  in  each  of  these  they  lay  their  eggs,  to 
the  number  of  ten  or  twelve,  each  separate 
and  distinct  from  the  rest :  the  egg  is  involved 
in  a  sort  of  paste,  which  serves  at  once  for  the 
young  animal's  protection  and  nourishment. 
The  grown  bees,  however,  fe«d  upon  small 
insects,  particularly  a  louse,  of  a  reddish  brown 
colour,  of  the  size  of  a  small  pin's  head. 

**  Some  days  after  it  was  finished,  we  cut  into  the 
post,  and  exposed  this  oest  to  ?iew.  It  consisted  of  six 
cells  of  a  somewhat  square  shape,  the  wood  forming  the 
literal  walls ;  and  each  was  separated  from  the  one  ad- 
jacent by  a  partition  of  clay,  of  the  thiclcness  of  a 
playing  card.  The  wood  was  not  lined  with  any  ex- 
traneous substance,  but  was  worked  as  smooth  as  if  it 
had  been  chiselled  by  a  joiner.  There  were  five  cells, 
arranged  in  a  rery  singular  manner — two  being  almost 
horizontal,  two  perpendicular,  and  one  oblique.  The 
depth  to  which  the  wood  was  excavated,  in  this  instance, 
%iras  considerably  less  than  what  we  have  observed  in 
other  species  which  dig  perpendicular  galleries  several 
Inches  deep  in  posts  and  garden-seats ;  and  they  are 
inferior  in  ingenuity  to  the  carpentry  of  a  bee  described 
by  Reaumur,  which  has  not  been  ascertained  to  be  a 
native  of  Britain,  though  a  single  indigenous  species  of 
the  genus  has  been  doubtingly  mentioned,  and  is  figured 
by  Kirby,  in  his  valuable  *  Monc^graphia.'  If  it  ever  be 
found  here,  its  large  sise  and  beautiful  violet-ooloured 
wings  will  render  mistakes  impossible. 

**  The  violet  carpenter-bee  usually  selects  an  upright 
piece  of  wood,  into  which  she  bores  obliquely  for  about 
an  inch ;  and  then,  changing  the  direction,  works  per- 
pendicularly, and  parallel  to  the  sides  of  the  wood,  for 
twelve  or  fifteen  inches,  and  half  an  inch  in  breadth. 
Sometimes  the  bee  is  contented  with  one  or  two  of  these 
excavations ;  at  other  times,  when  the  wood  is  adapted 
to  it,  she  scoops  out  three  or  four— a  task  which  some* 
times  requires  several  weeks  of  incessant  labour.  The 
tunnel  in  the  wood,  however,  is  only  one  part  of  the 
work  ;  for  the  little  architect  has  afterwards  to  divide 
the  whole  into  cells,  somewhat  less  than  an  inch  in  depth. 
1 1  is  necessary,  for  the  proper  growth  of  her  progeny, 
that  each  should  be  separated  from  the  other,  and  be  pro- 
vided with  adequate  food.  She  knows,  most  exactly, 
the  quantity  of  food  which  each  grub  will  require,  during 
its  growth ;  and  she  therefore  does  not  hesitate  to  cut  it 
off  From  any  additional  supply.  In  constructing  her  cells, 
she  does  not  employ  clay,  like  the  bee  which  we  have 
mentiooed  above,  but  the  sawdust,  if  we  may  call  it  so, 
which  she  has  collected  in  gnawing  out  the  gallery.  It 
would  not,  therefore,  have  suited  her  design  to  scatter  this 
about,  as  our  carpenter-bee  did.  The  violet  bee,  on 
the  contrary,  collects  her  gnawings  into  a  little  store- 
heap  for  future  use,  at  a  short  distance  from  her  nest. 
She  proceeds  thus: — At  the  bottom  of  her  excavation 
she  deposits  an  egg,  and  over  it  fills  a  space  nearly  an 
inch  high  with  the  pollen  of  flowers,  made  into  a  paste 
with  honey.  She  then  covers  this  over  with  a  celling 
composed  of  cemented  sawdust,  which  also  serves  for 
the  floor  of  the  next  chamber  above  it  For  this  pupose, 
she  cements  round  the  wall  a  ring  of  wood  chips,  taken 


Mason. Bees  make  their  cells  with  a  sort  of 
mortar  made  of  earth,  which  they  build  against 
a  wall  that  is  exposed  to  the  sun.  The  mortar, 
which  at  first  is  soft,  soon  becomes  as  hard  as 
stone,  and  in  this  their  eggs  are  laid.  Each 
nest  contains  seven  or  eight  cells,  an  egg  in 
every  cell,  placed  regularly  one  over  the  other. 
If  the  nests  remain  unhurt,  or  want  but  little 
repairs,  they  make  use  of  tbem  the  year  en- 
suing ;  and  thus  they  often  serve  three  or  four 
years  successively.  From  the  strength  of 
their  houses,  one  would  think  these  bees  in 
perfect  security ;  yet  none  are  more  exposed 
than  they.  A  worm  with  very  strong  teeth 
is  often  found  to  bore  into  their  little  fortifica- 
tions,  and  devour  their  young. 

The  Ground- Bee  builds  its  nest  in  the  earth, 

from  her  store-heap;  and  within  this  ring  forms  another, 
gradually  contracting  the  diameter  till  she  has  constructed 
a  circular  plate,  about  the  thickness  of  a  crown-piece, 
and  of  considerable  hardness.  This  plate  of  course  ex- 
hibits concentric  circles,  somewhat  similar  to  the  annual 
circles  in  the  cross  sectirai  of  a  tree.  In  the  same  man- 
ner she  proceeds  till  she  has  completed  ten  or  twelve 
cells ;  and  then  she  closes  the  main  entrance  with  a  bar- 
rier of  similar  materials. 

**  Let  us  compare  the  progress  of  this  little  joiner  with 
a  human  artisan— one  who  has  been  long  practised  in  his 
trade,  and  has  the  most  perfect  and  complicated  tools  for 
his  assistance.  The  bee  has  learned  nothing  by  practice ; 
she  makes  her  nest  but  once  in  her  life,  but  it  is  then  as 
complete  and  finished  as  if  she  had  made  a  thousand. 
She  has  no  pattern  before  her — but  the  Architect  of  all 
things  has  Impressed  a  plan  upon  her  own  mind,  which  she 
can  realise  without  scale  or  compasses.  Her  two  sharp 
teeth  are  the  only  tools  with  which  she  is  provided  fur 
her  laborious  work;  and  yet  she  bores  a  tunnel,  twelve 
times  the  length  of  her  own  body,  with  greater  ease  than 
the  workman  who  bores  into  the  earth  for  water,  with 
his  apparatus  d  augers  adapted  to  every  soil.  Her 
tunnel  is  clean  and  regular ;  she  leaves  no  chips  at  the 
bottom,  for  she  is  provident  of  her  materials.  Further, 
she  has  an  exquisite  piece  of  joinery  to  perform,  when 
her  ruder  labour  is  accomplished.  The  patient  bee  works 
her  rings  from  the  circumference  to  the  centre,  and  she 
produces  a  shelf,  united  with  such  care  with  her  natural 
glue,  that  a  number  of  fragments  are  as  solid  as  one 
piece. 

**The  violet  carpenter-bee,  as  may  be  expected,  oc- 
cupies several  weeks  in  these  complicated  labours ;  and 
during  that  period  she  is  gradually  depositing  her  eggs, 
each  of  'Which  is  successively  to  become  a  grub,  a  pupa, 
and  a  perfect  bee.  It  is  obvious,  therefore,  as  she  does 
not  lay  all  her  eggs  in  the  same  place — as  eath  is  separ. 
ated  from  the  other  by  a  laborious  process — that  the  egg 
which  is  first  laid  will  be  the  earliest  hatched  ;  and  that 
the  first  perfect  insect,  being  older  than  its  fellows  in 
the  same  tunnel,  will  striw  to  make  its  escape  sooner, 
and  BO  on  of  the  rest.  The  careful  mother  provides  foi 
this  contingency.  She  makes  a  lateral  opening  at  the 
bottom  of  the  cells ;  for  the  teeth  of  the  young  bees 
would  not  be  strong  enough  to  pierce  the  outer  wood, 
though  they  can  remove  the  cemented  rings  of  saw-dust 
in  the  interior.  Reaumur  observed  these  holes,  in 
several  cases ;  and  he  further  noticed  another  external 
opening  opposite  to  the  middle  cell,  which  he  supposed 
was  formed,  tn  the  first  instance,  to  shorten  the  distance 
for  the  removal  of  the  fragments  of  wood  in  the  lower 
half  of  the  building."— /nmcI  ArdkHecture. 
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wherein  it  makes  round  holes,  five  or  six  inches 
deep  ;  the  mouth  being  nanroWy  and  only  just 
safiBcient  to  admit  the  little  inhabitant 

It  is  amusing  enough  to  observe  the  patience 
and  assiduity  with  which  they  labour.  They 
carry  out  all  the  earth,  grain  by  grain,  to  the 
mouth  of  the  hole,  where  it  forms  a  little  hil- 
lock  ;  an  Alps,  compared  to  the  power  of  the 
artist  by  which  it  is  raised.  Sometimes  the 
walks  of  a  garden  are  found  undermined  by 
their  labours  :  some  of  the  holes  running 
directly  downward,  others  horizontally  beneath 
the  surface.  They--  lay  up  in  these  cavities 
provisions  for  their  young,  which  consist  of  a 
paste  that  has  the  appearance  of  corn,  and  is 
of  a  sweetish  taste. 

The  Leaf-cutting  Bees  make  their  nest  and 


lay  their  eggs  among  bits  of  leaves,  very  arti- 
ficially placed  in  holes  in  the  earth,  of  about 
the  length  of  a  tooth.pick  case.  They  make 
the  bits  of  leaves  of  a  roundish  form,  and  with 
them  line  the  inside  of  their  habitations.  This 
tapestry  is  still  further  lined  by  a  reddish  kind 
of  paste,  somewhat  sweet  or  acid.  These  bees 
are  of  various  kinds  ;  those  that  build  their 
nests  with  chestnut  leaves  are  as  big  as  drones, 
but  those  of  the  rose-tree  are  smaller  than  the 
common  bee.> 

The  Wall- Bees  are  so  called  because  they 
make  their  nests  in  walls,  of  a  kind  of  silky 
membrane  with  which  they  fill  up  the  vacu- 
ities between  the  small  stones  which  form  (he 
sides  of  their  habitation.  Their  apartment 
consists  of  several  cells  placed  end  to  end,  each 
in  the  shape  of  a  woman's  thimble.  Though 
the  web  which  lines  this  habitation  is  thick 
and  warm,  yet  it  is  transparent,  and  of  a 
whitish  colour.  This  substance  is  supposed 
to  be  spun  from  the  animal's  body.  The 
males  and  females  are  of  a  size,  but  the  former 
are  without  a  sting. — To  these  varieties  of  the 
bee  kind  might  be  added  several  others,  which 
are  all  different  in  their  nature,  but  not 
sufficiently  distinguished  to  excite  curiosity.' 


1  A  species  of  the  leaf-cutting  or  upholsterer  bee  is 
(railed  ih9  poppy-bee,  from  its  selecting  the  scarlet  petals 
of  the  poppy  as  tapestry  for  its  cells.  Kirby  and  Spence 
express  their  doubu  whether  it  is  indigenous  to  this 
country  :  but  Mr  Reonie  is  almost  certain  that  he  saw 
the  nests  in  Scotland.  The  poppy4}ee  may  be  known 
by  iu  being  rather  more  than  a  third  of  an  inch  long,  of 
a  black  colour,  studded  on  the  head  and  hack  with  red- 
dish gray  hairs ;  the  belly  being  gray  and  silky,  and  the 
rings  margined  with  gray  abore,  the  second  and  third 
having  an  impressed  transversal  line. 

*  The  Rev.  Mr  Kirby  has  discovered  that  there  are 
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HowBVEH  similar  many  insects  may  be  in 
appearance,  this  does  not  imply  a  nmilitiide 
in  their  history.  The  bee  and  the  wup  re- 
semble each  other  very  strongly,  yet,  in  ex. 
amining  their  manner  and  their  duration,  tbej 
differ  very  widely  :  the  bee  labours  to  lay  up 
honey,  and  lives  to  enjoy  the  fmits  of  its  in* 
dustry  :  the  wasp  appears  equally  assiduoos: 
but  only  works  for  posterity,  as  the  habitation 
is  scarcely  completed  when  the  inhabitant 
dies. 

The  wasp  *  is  well  known  to  be  a  winged 

no  less  than  two  hundred  mnd  twetUy.ene  distinct  spcdei 
of  bees.  He  divMea  the  Linnaan  genus  into  <k^ 
and  af)<r,  distinguishing  them  by  their  toBgaes;  the  ■• 
sects  of  the  first  having  ahert  flattish  infleOcd  tongwi. 

We  shall  hers  merely  specify  the  Cardimg'Be9,um 
of  peculiar  interest,  and  no  ways  uncommon  alxwt  ve 
villages.     This  bee  is  yeUow,  with  the  hair  of  ths  thnU 
somewhat  fawn-coloured.     The  carding-bees  ntvljr  li^ 
perish  in  winter ;  a  few  of  the  females  only  nrriit 
These  usually  make  their  appearance  early  io  spnng, » 
soon  as  the  catkins  of  the  wiUowa  are  in  Uosson ;  ipc 
which,  at  this  time,  they  may  commonly  be  ssea  tM- 
ing  hooey  from  the  female,  and  poUen  from  tke  mii 
catkins.    The  neuters  do  not  appear  till  the  sprifH 
somewhat  advanced,  and  the  males  are  most  consMi  • 
autumn,  when  the  thistles  are   in   blossom,  upm  Dm 
flowers  of  whicJi  they  are  abundant,  sometima  appnr* 
ing  to  be  asleep  or  torpid,  and  at  other  times  tctin|tf  i( 
they  were  intoxicated  with  the  swveta  they  havt  bten 
imbibing.     When  these  insecU  of  any  sex  are  wilkifil 
on  the  ground,  if  a  finger  l»e  moved  to  them,  tkey  lift  f 
three  legs  on  one  side,  by  way  of  defence,  wbiek  ^ 
them  a  very  grotesque  appeai-ance.      Their  aaiti  w 
usually  formed  in  meadows  and  pasturesi,  ssmeliflMii^ 
groves  and  hedge-rows,  where  the  soil  is  entmgjed  «itt 
roots ;  but  now  and  then  these  are  found  in  beip  ^ 
stones.      When  they  do  not  meet  with  an  vtdf^ 
cavity  ready  made,  they  excavate  one  themselves  ^ 
great  labour.     This  they  cover  with  a  thidc  enoni 
vault  of  mosp,  sometimes  casting  the  iuterier  au^ 
with  a  kind  of  coarse  wax,  to  keep  out  the  wet.    At  ib 
lower  part  of  the  nest  there  is  an  opening  for  tbs  v^ 
itants  to  go  in  and  out  at  Tbia  entrance  is  often  thnsf^ 
a  long  gallery  or  covered  way,  a  foot  or  upwards  >b  len|U. 
by  which  the  nest  is  more  eflectually  concealed  ftsn  <^ 
servation.    The  mode  in  which  they  transport  the  vm 
which  they  employ  in   the   formation  of  their  oeS  » 
singular.     When  they  have  discovered  a  parrel  fitted  " 
that  purpose,  and  conveniently  situated,  they  piics  t^>^ 
selves  in  a  line,  with  their  backs  turned  towards  the  im<; 
The  foremost  lays  hold  of  some  with  their  >««»  *^ 
clears  it,  bit  by  bit,  with  her  fore-feet.      When  tbii » 
sufficiently  disentangled,  she  drives   it   with  her  \^ 
under  her  belly,  and  as  far  as  possible  beyond  te  th 
second  bee.     The  second,  in  like  manner,  pusbss  >t  ^ 
to  the  third,  and  so  on.    Thus  small  heapa  of  prepv^ 
moes  are  conveyed  to  the  nest  by  a  file  of  four  or  five  is* 
sects,  where  they  are  wrought  with  the  grsatest  dextcrSf 
by  those  that  remain  within.      The  nests  ars  oibe  .<ii 
or  seven  inches  in  diameter,  and  elevated  to  the  hei^ 
of  four  or  five  inches  above  the  surface  of  the  ground. 

"  The  Wasps  (Kei^Mi),  Uke  the  ants  and  bees, Wn'^ 
society.     They  are  comparable  U  the  lattar  for  their  i» 
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insect  witb  a  sting  ;— to  be  lunger  in  propor- 
tion to  its  bulk,  tban  the  bee»  to  be  marked 
witb  bright  yellow  circles  round  its  body,  and 
to  be  the  most  swift  and  active  insect  of  ail 

dustiy,  and  approximata  to  the  /ormer  in  the  extent  oi 
their  ravages.  The  bee,  continually  occupied  with  its 
labours,  lives  only  on  what  it  gathers  from  flowers,  and 
the  sting  with  which  it  is  armed,  is  merely  a  defensive 
weapon,  never  unsheathed  but  for  the  protection  of  itself 
or  its  country.  But  the  wasp,  on  the  contrary,  is  fero- 
cious, and  subsists  only  on  rapine  and  destruction.  Its 
sting  is  an  oflensive  weapon,  a  means  of  overpowering 
animals  more  feeble  than  itself.  Nevertheless  it  is  nut 
less  ingenious  than  the  others,  nor  less  attached  to  its 
otlspring.  United  in  a  single  republic,  the  wasps  spare 
neither  care  nor  labour.  The  worlcs  which  they  perform 
evince  their  dexterity,  their  patience,  and  the  delicacy 
of  their  instinct.  The  peculiar  style  of  their  architec- 
ture is  worthy  of  admiration. 

A  mong  them  we  particularly  distinguish  two  species,  the 
hornet  (vespa  erabro),  and  the  common  waap  (vufyaris). 
The  first  makes  its  nests  sheltered  from  winds  and  heavy 
rains,  either  in  bams  or  the  holes  of  old  walls,  but  most 
frequently  in  the  large  trunks  of  trees,  the  interior  of 
which  is  rotten.    There  these  insects  form  a  large  cavity, 
by  detaching  fragments  of  the  wood,  which  is  ready  to 
fall  Into  dust.    It  is  in  spring  that  the  females,  after  hav- 
ing passed  the  winter  in  a  lethargic  state,  and  now  re- 
animated by  the  heat  of  the  atmosphere,  issue  from  their 
retreat,  to  find  out  a  suitable  place  in  which  to  establish 
their  nest.     This  place  once  found,  they  lay  there  the 
first  foundations  of  the  edifice,  which  consist  of  a  thick 
and  solid  pillar  of  the  same  material  as  the  rest  of  the 
nest,  but  much  harder,  and  more  compact.     The  mate- 
rial of  which  the  wasps  makes  use,  is  the  bark  of  the 
slender  branches  of  the  ash,  which  they  detach  in  fila- 
ments.    Then  they  grind  and  bruise  it  with  their  man- 
dibles, so  as  to  furm  a  paste,  which  hardens  after  it  has 
been  employed  iu  building.     They  collect,  at  the  same 
time,  a  clear  and  saccharine  fluid,  which  drops  from  the 
places  which  have  been  recently  gnawed  from  the  branch 
%vhich  they  have  been  despoiling.     This  pillar  is  always 
placed  in  the  most  elevated  part  of  the  vault,  and  tiie 
hornets  attach  to  it  a  sort  of  cap  or  covering  of  the  same 
material,  which  is  to  serve  as  a  roof  to  the  edifice,  and 
prevent  the  dirt,  &c.,  detached  from  the  upper  part  of 
tiie  ground  cavity,  from  falling  on  the  combs.     Within 
tills  cavity  or  vault  they  place  a  second  pillar,  which  is  in 
some  sort  only  a  coutinuatiou  of  the  first.     This  is  to 
serve  for  a  base  to  the  first  comb  of  the  cells.     These 
eel  Is  are  hexagonal,  and  their  aperture  is  turned  down- 
wards.   The  mother  constructs  some  of  them.    As  none 
but  females  are  found  in  spring,  it  is  probable  that  they 
liave  been  fecundated  previously  to  the  winter.     What 
is  certain  Is,  that  the  females  commence  laying  as  soon 
as  they  have  constructed  a  few  ceils  in  which  to  deposit 
their  eggs.     These  eggs  soon  disclose  the  young,  and 
the  mother  feeds  the  young  larvs  which  issue  from  them, 
with  the  products  oif  the  chase.     When  the  latter  have 
acquired  their  full  growth,  they  line  their  cells  with  silk, 
and   stop  them  with  a  coverde  of  the  same  material. 
Heiieath   tliis  envelope   they  undergo  their   metamor- 
phoses.    They  do  not  come  forth  from  it  until  they  are 
perfect   insects.     The  wasps  which   are   first  bora  are 
workers.   Analogy  leads  us  to  the  belief  that,  as  among  the 
Sees,  they  are  only  females  destitute  of  the  ovaris.   They 
are  designed  for  the  occupation  of  constructing  the  nest, 
and  nursing  the  larva.     As  the  female  continues  to  lay, 
the  family  increases,  and  tlie  lodging  becomes  too  smaU. 
1*heii  the  workers  increase  the  covering  and  the  comb, 
and  when  the  latter  is  pushed  to  the  edge  of  this  envelope, 
they   construct  another  immediately.     This  last  is  at- 
taashed  to  the  first  by  one  or  many  pillars.     Speedily  the 
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the  fly  kind.  On  each  side  of  the  mouth  this 
animal  is  furnished  with  a  long  tooth,  notched 
like  a  saw,  and  with  these  it  is  enabled  to  cut 
any  substance,  not  omitting  meat  itself,  and 

covering  is  finished,  tnd  filled  with  new  combs.  Then 
there  remains  but  a  single  aperture  to  the  nest.  This 
aperture  corresponds  to  that  of  the  bole  which  is  the  gato 
through  wiiich  the  wasps  arrive  at  their  nest.  It  is 
often  no  more  than  an  Inch  in  diameter. 

It  is  only  towards  the  commencement  of  autumn  that 
the  young  females  and  young  males  come  forth  from 
their  nymph  state.  All  the  larvae  which  could  not  be- 
come perfect  insects  until  the  month  of  October,  usually 
are  put  to  death  before  this  period,  especially  when  the 
cold  begins  to  be  sensibly  perceptible.  The  wasps,  in- 
stead of  continuing  to  nourish  the  larvae,  are  then  solely 
occupied  in  plucking  them  out  of  their  cells,  and  flinging 
them  out  of  the  nest.  The  nymphs,  or  pupic,  meet  with 
no  more  mercy.  The  males  and  workers  are  daily 
perishing,  from  the  growing  inclemency  of  the  season ; 
so  that  at  the  end  of  the  winter,  none  but  some  females 
remain,  which  hare  passed  that  season  iu  a  state  of 
lethargy,  at  the  bottom  of  the  nest. 

In  autumn,  males  and  females  are  to  be  met  with  on 
trees,  from  which  acid  and  saccharine  fluids  exude. 
They  return  no  more  to  the  nest,  and  perish  miserably 
on  the  first  approach  of  cold.  Thus  invariably  finishes 
this  society,  whose  largest  population  but  lillle  exceed* 
one  hundred,  or  one  hundred  and  fifty  individuals. 

The  common  imup  makes  Its  neat  in  the  ground, 
usually  at  the  depth  of  about  half  a  foot  The  entrance 
to  it  is  a  conduit  of  about  an  Inch  In  diameter,  and  very 
seldom  in  a  straight  line.  The  edges  which  are  at  the 
surface  of  the  earth  look  as  if  they  were  ploughed. 

The  most  usual  furm  of  the  vespiary  is  that  of  a  ball. 
It  is  thirteen  or  fourteen  Inches  in  diameter:  its  envelope 
is  a  sort  of  paper  or  pasta-board,  which  is  sometimes 
more  than  an  inch  in  thickness.  Its  colour  is  a  gray  of 
diflerent  shadvs,  disposed  iu  bands.  This  envelope  is 
rough,  and  appears  formed  of  pieces,  in  the  form  of  valves 
of  shells  placed  one  upon  the  otlier,  bo  that  nothing  is 
seen  but  their  convex  exterior.  When  finished,  this 
envelope  has  two  gates,  which  are  two  round  holes, 
through  which  the  wasps  enter  and  go  out.  The  in* 
terior  of  the  nest  is  occupied  by  several  combe,  parallel, 
and  pretty  nearly  horLBontal:  they  resemble  those  of  the 
bees  in  form,  but  are  composed  of  a  very  diflerent 
material.  The  vespiary  sometimes  contains  fifteen  or 
sixteen  combs  of  a  diameter  proportioned  to  tliat  of  the 
envei<^e.  All  these  combs  are,  as  it  were,  so  many 
floors,  disposed  in  stories,  which  furnish  the  means  of 
lodging  a  great  number  of  inhabitants.  Free  passages 
are  left  between  them.  In  tliese  intervals  are  sorts  of 
columns,  which  serve  to  support  tlie  combe.  The  foun. 
datioos  of  the  edifice,  (if  we  may  use  such  a  solecism) 
are,  at  its  highest  part,  for  the  wtsps,  unlike  other  builders, 
begiu  their  work  at  the  tup,  and  descend  as  they  go  on 
with  it:  these  pillars,  formed  of  the  same  material  as  the 
combs  and  envelope,  are  massive ;  their  base  and  capital 
are  of  greater  diameter  than  the  rest. 

These  wasps,  which  work  under  ground,  are  concealed 
from  our  inspection ;  they  must  therefore  be  drawn,  tliat 
we  may  observe  the  manner  in  which  they  construct 
their  nest.  When  a  nest  is  procured,  which  is  easily 
done,  there  is  no  fear  that  they  will  abandon  it.  It  may 
then  be  placed  under  a  glass  hive,  where  we  can  have 
the  pleasure  of  seeing  these  insects  at  their  work. 

As  soon  as  they  are  lodged,  they  begin  by  repairing 
the  disorders  which  the  vespiaiy  may  have  suflered,  after 
having  attached  it  solidly  to  the  hive,  and  they  increase 
tlie  thickness  of  its  envelope. 

This  envelope  deserves  a  description  a  little  more 
detailed.   Its  thickness,  which  is  often  more  than  an  iuch, 
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to  carry  it  to  its  nest  Wasps  live,  like  bees, 
in  oommunity,  and  sometinieB  ten  or  twelve 
thousand  are  found  inhabiting  a  single  nest. 

Of  all  other  insects  the  wasp  is  the  most 
fierce,  voracious,  and  most  dangerous,  when 
enraged.  They  are  seen*  wherever  flesh  is 
cutting  up,  gorging  themselves  with  the  spoil, 

i«  not  mayslve.  It  is  formed  of  Mverel  layers,  which 
have  vacancies  betiveeo  them:  each  layer  is  as  thin  as  a 
sheet  of  paper.  In  proportion  ss  the  wasps  thicken  this 
envelopOi  Uiey  build  another  layer  on  those  which  are 
already  formed.  The  number  of  these  layers  sometimes 
exceeds  Afteen  or  sixteen. 

Nothing  can  be  more  amusing  than  to  see  these  waq>s 
working  for  the  purpose  of  extending  or  thickening  this 
envelope*  Several  of  them  are  engaged  at  this  work, 
which  they  perform  with  the  greate&t  celerity,  and  with- 
out the  least  confusion.  They  proceed  into  the  country  to 
find  the  necessary  materials:  she  that  has  collected  some, 
returns  loaded  with  a  little  ball  composed  of  a  soil  paste; 
she  holds  it  between  her  jaws.  Arrived  at  the  vespiary, 
she  takes  it  to  the  place  where  she  intends  to  labour, 
and  immediately  applies  it  there.  She  walks  backwards; 
at  each  step  which  she  makes,  she  leaves  before  her  a 
portion  of  the  ball,  without  detaching  it  from  the  rest, 
which  she  hdds  between  her  two  fore  feet.  When  she 
has  thus  applied  it  all,  she  unites  and  smooths  it,  by  re- 
passing over  it  several  times.  The  materials  which  she 
employs  are  filaments  of  wood .  which  she  tears  ofT  with 
her  mandibles:  she  moistens  and  kneads  them  well  pre- 
viously to  use. 

These  respiarles  contain  males,  females,  and  workers: 
these  last,  as  among  the  bees  bnd  other  social  insects, 
are  charged  with  all  the  labours  of  the  society.  Those 
that  go  in  search  of  provision  are  continually  employed 
in  the  chase ;  some  seise  on  insects  by  main  force,  which 
they  bring  back  almost  entire  to  the  nest ;  others  pillage 
the  shops  of  butchers,  where  each  one  attaches  herself  to 
the  piece  of  meat  which  she  prefers,  and  when  she  is 
satiated,  cuts  off  a  piece,  sometimes  larger  than  herself, 
to  carry  it  home.  Others  again  plunder  the  fruits  of 
gardens  and  orchards:  they  gnaw  or  suck  them,  and  bring 
t)ack  the  juice.  All  share  their  spoils  with  the  males 
and  females,  and  even  with  the  other  workers;  and  the 
division  is  made  with  the  most  perfect  good  will  on  all 
sides. 

The  mothers  do  not  fly  into  the  country,  excepting 
in  spring  and  autumn.  During  the  summer,  they  are 
shut  up  in  the  interior  of  the  vespiaiy,  occupied  in  lay- 
ing, and  especially  in  nursing  their  larvn. 

A  vespiary  which  has  all  its  cx)mbs  usually  contains 
fifteen  or  sixteen  thousand  cells,  each  of  which  is  filled 
by  an  egg  or  a  nymph.  It  is  the  larva  principally  that 
occupy  the  attention  of  the  was|)S.  The  latter  feed  them 
in  the''  same  manner  in  which  birds  feed  their  young, 
giving  them  from  time  to  time  the  bUl-full,  after  having 
softened  in  their  mouth  the  aliments  which  the  larvae 
could  not  otherwise  digest. 

Twenty  days  having  elapsed  since  the  eggs  were  laid, 
the  larvn  are  now  ready  to  be  metamorphosed  into 
nymphs.  Like  those  of  the  hornet,  they  inclose  them- 
selves in  their  cells,  and  become  perfect  insects  eight  or 
nine  days  after  they  have  been  changed  into  nymphs. 
The  cell  which  a  young  wasp  has  quitted  does  not  re- 
main a  long  time  vacant.  An  old  wasp  cleans  it  out 
and  renders  it  lit  for  tlie  reception  of  a  new  egg. 

The  cells  destined  for  the  eggs  which  produce  the 
workers  are  never  placed  among  those  which  contain  the 
eggs  destined  to  give  birth  to  males  and  females.  The 
edifice  built  by  the  wasps,  and  which  occupies  them  during 
some  months,  is  to  last  no  longer  than  a  year.  This  habi- 
Cation,  so  populous  during  summer,  is  almost  deserted  in 


and  then  flying  to  their  nests  with  their  reek. 
ing  prey.  They  make  war  also  on  every 
other  fly,  and  the  spider  himself  dreads  their 
approaches. 

Every  community  among  bees  is  composed 
of  females,  or  queens,  drones  or  males,  and 
neutral  or  working  bees.    Wasps  have  similar 

the  winter,  and  entirely  abandoned  in  the  spring:  nost 
of  its  inhabitants  have  perished  the  preceding  autunn. 
Some  females  destined  to  perpetuate  the  species  pan  the 
wiuter  in  a  state  of  numbness,  and  in  the  following  ^rin| 
each  of  them  becomes  the  foundress  of  a  new  republic, 
and  the  mother  of  all  the  individuals  which  compen  it. 
The  workers,  as  being  the  most  useful,  are  the  first  who 
are  born:  the  males  and  females  do  not  appear  until  ts- 
wards  the  end  of  summer,  or  the  c<Hnmeneeinent  of 
autumn :  they  couple  in  the  vespiary  itself  in  which  thej 
were  bom. 

The  occupation  of  the  males  In  the  vespiary  is  limitd 
to  cleaning  it  out  and  removitt|[  the  dead  bodies:  tber 
are  smaller  than  the  females,  and  laiger  than  the  workeir, 
which  are  the  smallest  of  the  three  kinds  of  indiridttl; 
which  compose  the  society.  Like  the  males  of  the  bec<, 
they  are  destitute  of  a  sting.  The  molhen  and  the 
workers  are  alone  provided  with  this  oigan.  The  sUni 
of  the  females  la  longer  than  that  of  the  workers,  and  tki 
wound  vihich  the  wasps  inflict  is  more  severe,  and  caoa 
a  sharper  pain  than  that  made  by  the  bees.  The  vioknt 
smarting  which  it  produces  is,  however,  caused  in  the 
same  manner,  by  a  poisonous  fluid,  which  is  introducd 
into  the  wound. 

Peace  does  not  always  reign  in  the  sorietiet  of  tfat 
wasps.  Combats  often  take  place  among  the  irorken, 
or  between  them  and  the  males.  The  last  individoali 
are  more  cowardly  or  weaker  than  the  others ;  but  these 
combats  are  rarely  fatal. 

When  the  cold  weather  first  approaches,  the  workers 
snatch  from  their  cells  the  larvts  which  are  not  yet  meii- 
morphosed,  and  assisted  by  the  males,  turn  them  neck  lod 
heels  out  of  the  nest.  It  appears  tliat  they  know  tfait 
tlie  little  ones  could  not  support  cold  and  hunger  duriii$ 
the  winter  season,  when  at  this  early  period  they  can 
scarcely  find  wherewithal  to  nourish  them.  To  cwse 
them  tlius  to  perish  is,  therefore,  aii  act  of  mercy,  not  <' 
cruelty.  It  is  the  quick  prevention  of  a  long  and  linger> 
ing  state  of  misery. 

Notwithstanding  all  the  adminble  indn&tiy  of  the 
wasps,  agriculturists  are  not  the  less  desirous  to  get  v\i 
of  these  insects,  which  do  most  particular  damage  to 
fruits,  even  previously  to  their  maturity.  Many  mews 
have  been  pointed  out  for  destroying  the  species  wMrh 
live  in  a  social  state,  especially  the  common  ^wp* 
When  the  places  which  they  inhabit  can  be  discofend, 
it  is  easy  to  dispatch  thousands  of  them  in  a  little  tim^ 
Some  have  adopted  the  plan  of  putting  glue  on  blades  i 
straw,  and  placing  them  in  the  neighbourhood  of  the  nest, 
but  this  method  is  long  and  tioublesome.  Boiling  water 
oast  into  the  hole  may  be  used  with  success.  But  when 
the  nests  are  remote  from  houses,  a  sufficient  qoaotity 
cannot  well  be  obtained  to  destroy  the  wasps:  sulphur 
matches  are  far  more  efilcacious.  The  aperture  of  the 
hole  which  conducts  to  the  vespiary  must  be  widened 
a  little,  and  lighted  matches  introduced  into  the  hole, 
after  which  its  entrance  must  be  closed  with  small  iV^ 
so  that  the  wasps  cannot  get  out  without  mining,  whirh 
they  cannot  do  in  a  little  time:  they  will  then  assuredly 
be  suflbcated  by  the  vapour  of  the  sulphur.  Care  niu»t 
be  taken,  however,  not  to  close  the  hole  so  exactly  as  to 
prevent  all  access  of  air,  and  give  no  issue  to  the  smokor 
for  then  the  matches  would  be  too  soon  extinguished  -- 
Supplement  to  ike  English  edition  of  the  Animal  King- 
dom, by  Baron  Cuvier, 
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occupations ;  the  two  first  are  for  propagating 
the  species,  the  last  for  nursing,  defending, 
and  supporting  the  rising  progeny.  Among 
beesy  however,  there  is  seldom  above  a  queen 
or  two  in  a  hive  ;  among  wasps  there  are  above 
two  or  three  hundred. 

As  soon  as  the  summer  begins  to  invigorate 
the  insect  tribes,  the  wasps  are  the  most  of 
the  number,  and  diligently  employed  either 
ill  providing  provisions  for  their  nest,  if  already 
made  ;  or  in  making  one,  if  the  former  habita- 
tion be  too  small  to  receive  the  increasing 
community.  The  nest  is  one  of  the  most 
curious  objects  in  natural  history,  and  con- 
trived almost  as  artificially  as  that  of  the  bees 
themselves.  Their  principal  care  is  to  seek 
out  a  hole  that  has  been  begun  by  some  other 
animal,  a  field-mouse,  a  rat,  or  a  mole,  to 
build  their  nests  in.  They  sometimes  build 
upon  the  plain ,  where  they  are  sure  of  the 
dryness  of  their  situation  ;  but  most  commonly 
on  the  side  of  a  bank,  to  avoid  the  rain  or 
water  that  would  otherwise  annoy  them. 
When  they  have  chosen  a  proper  place,  they 
go  to  work  with  wonderful  assiduity.  Their 
first  labour  is  to  enlarge  and  widen  the  hole, 
taking  away  the  earth,  and  carrying  it  off  to 
some  distance.  They  are  perfectly  formed  for 
labour,  being  furnished  with  a  trunk  above 
their  mouths,  two  saws  on  each  side,  which 
play  to  the  right  and  left  against  each  other, 
and  six  strong  muscular  legs  to  support  them. 
They  cut  the  earth  into  small  parcels  with 
their  saws,  and  carry  it  out  with  their  legs  or 
paws.  This  is  the  work  of  some  days ;  and 
at  length  the  outline  of  their  habitation  is 
formed,  making  a  cavity  of  about  a  foot  and  a 
half  every  way.  While  some  are  working 
in  this  manner,  others  are  roving  the  fields  to 
seek  out  materials  for  their  building.  To  pre- 
vent  the  earth  from  falling  down  and  crushing 
their  rising  city  into  ruin,  they  make  a  sort  of 
roof  with  their  gluey  substance,  to  which  they 
begin  to  fix  the  rudiments  of  I  heir  building, 
working  from  the  top  downwards,  as  if  they 
were  hanging  a  bell ;  which,  however,  at 
length  they  close  up  at  the  bottom.  The 
materials  with  which  they  build  their  nests 
are  bits  of  wood  and  glue.  The  wood  they 
get  where  they  can  from  the  rails  and  posts 
which  they  meet  with  in  the  fields  and  else- 
where. These  they  saw  and  divide  into  a 
multitude  of  small  fibres,  of  which  they  take 
up  little  bundles  in  their  claws,  letting  fall 
upon  them  a  few  drops  of  gluey  matter,  with 
which  their  bodies  are  provided,  by  the  help 
of  which  they  knead  the  whole  composition 
into  a  paste,  which  serves  them  in  their  future 
building.  When  they  have  returned  with 
this  to  the  nest,  they  stick  their  load  of  paste 
on  that  part  where  they  make  their  walls  and 
partitions  ;  they  (read  it  close  with  their  feet. 


and   trowl  it  with  their  trunks,  still  going 
backwards  as  they  work.     Having  repeated 
this  operation  three  or  four  times,  the  compo- 
sition  is  at  length  flatted  out  until  it  becomes 
a  small  leaf  of  a  gray  colour,  much  finer  than 
paper,  and  of  a  pretty  firm  texture.      This 
done,  the  same  wasp  returns  to  the  field  to 
collect  a  second  load  of  paste,  repeating  the 
same  several  times,  placing  layer  upon  layer, 
and  strengthening  every  partition  in  proper-  ' 
tion  to  the  wants  or  convenience  of  the  general 
fabric.     Other  working  wasps  come  quickly 
after  to   repeat  the   same  operation,  laying 
more  leaves  upon  the  former,  till  at  length, 
afler  much  toil,  they  have  finished  the  large 
roof,  which  is  to  secure  them  from  the  tumb- 
ling in  of  the  earth.  This  dome  being  finished, 
they  make  another  entrance  to  their  habita- 
tion, designed  either  for  letting  in  the  warmth 
of  the  sun,  or  for  escaping,  in  case  one  door 
be  invaded  by  plunderers.     Certain  however, 
it  is,  that  by  one  of  these  they  always  enter, 
by  the  other  they  sally  forth  to  their  toil ;  each 
hole  being  so  small  that  they  can  pass  but  one 
at  a  time.     The  walls  being  thus  composed, 
and  the  whole  somewhat  of  the  shape  of  a 
pear,  they  labour  at  their  cells,  which  they 
compose  of  the  same  paper-like  substance  that 
goes  to  the  formation  of  the  outside  works. 
Their  combs  differ  from  those  of  bees  not  less 
in  the  composition  than  the  position  which  they 
are  always  seen  to  obtain.     The  honey-comb 
of  the  bee  is  edge-ways  with  trespect  to  the 
hive ;  that  of  the  wa.sp  is  flat  and  the  mouth 
of  every  cell  opens  downwards.     Thus  is  their 
habitation  contrived,  story  above  story^  sup- 
ported by  several  rows  of  pillars,  which  give 
firmness   to  the  whole  building,  while   the 
upper  story  is  flat-roofed,  and  as  smooth  as  the 
pavement  of  a  room,  laid  with  squares  of  mar- 
ble.     The  wasps  can  freely  walk  upon  these 
stories  between   the   pillars   to  do  whatever 
their  wants  require.      The  pillars  are  very 
hard  and  compact,  being  larger  at  each  end 
than  in  the  middle,  not  much  unlike  the  col- 
umns of  a  building.     All  the  cells  of  the  nest 
are  only  destined  for  the   reception  of   the 
young,  being  replete  with  neither  wax  nor 
honey. 

Each  cell  is  like  that  of  the  bee,  hexagonal : 
but  they  are  of  two  sorts  ;  the  one  larger,  for 
the  production  of  the  male  and  female  wasps  ; 
the  other  less,  for  the  reception  of  the  working 
part  of  the  community.  When  the  females 
are  impregnated  by  the  males,  they  lay  their 
eggs,  one  in  each  cell,  and  stick  it  in  with  a 
kind  of  gummy  matter  to  prevent  its  falling 
out  From  this  egg  proceeds  the  insect  in  its 
worm  state,  of  which  the  old  ones  are  extremely 
careful,  feeding  it  from  time  to  time  till  it 
becomes  large,  and  entirely  fills  up  its  cell 
But  the  wasp  community  differs  from  that  of 
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the  bee  in  this  ;  that  among  the  latter  the 
working  bees  take  the  parential  duties  upon 
them,  whereas  among  the  wasps  the  females 
alone  are  permitted  (o  feed  their  young,  and 
to  nurse  their  rising  progeny.  For  this  pur- 
pose the  female  waits  with  great  patience  till 
the  working. wasps  have  brought  in  their  pro- 
visions,  which  she  takes  from  them,  and  cuts 
into  pieces.  She  then  goes  with  great  com- 
posure from  cell  to  cell,  and  feeds  every  young 
one  with  her  month.  When  the  young  worms 
have  come  to  a  certain  size  they  leave  off  eat- 
ing, and  begin  to  spin  a  very  fine  silk,  fixing 
their  first  end  to  the  entrance  of  the  cell :  then 
turning  their  heads,  first  on  one  side,  then  on 
the  other,  they  fix  the  thread  to  different  parts, 
and  thus  they  make  a  sort  of  door,  which 
serves  to  close  up  the  mouth  of  the  cell.  After 
this  they  divest  themselves  of  their  skins  after 
the  usual  mode  of  transformation  ;  the  aurelia, 
by  degrees,  begins  to  emancipate  itself  from 
its  shell ;  by  little  and  little  it  thrusts  out  its 
lefs  and  wings,  and  insensibly  acquires  the 
colour  and  shape  of  its  parent 

The  wasp  thus  formed,  and  prepared  for 
depredation,  becomes  a  bold,  troublesome,  and 
dangerous  insect :  there  are  no  dangers  which 
it  will  not  encounter  in  pursuit  of  its  prey, 
and  nothing  seems  to  satiate  its  gluttony. 
Though  it  can  gather  no  honey  of  its  own,  no 
animal  is  more  fond  of  sweets.  For  this  pur. 
pose  it  will  pursue  the  bee  and  the  humble- 
bee,  destroy  them  with  its  sting,  and  then 
plunder  them  of  their  honey -bag,  with  which 
it  flies  triumphantly  loaded  to  its  nest  to  re- 
gale its  young.  Wasps  are  ever  fond  of 
making  their  nests  in  the  neighbourhood  of  bees , 
merely  to  have  an  opportunity  of  robbing  their 
hives,  and  feasting  on  the  spoil.  Yet  the  bees 
are  not  found  always  patiently  submissive  to 
their  tyranny,  but  fierce  battles  are  sometimes 
seen  to  ensue,  in  which  the  bees  make  up  by 
conduct  and  numbers  what  they  want  in  per- 
sonal prowess.  When  there  is  no  honey  to 
be  had,  they  seek  for  the  best  and  sweetest 
fruits,  and  they  are  never  mistaken  in  their 
choice.  From  the  garden  they  fly  to  the  city, 
to  the  grocer's  shops,  and  butcher  s  shambles. 
They  will  sometimes  carry  off  bits  of  flesh 
half  as  big  as  themselves,  with  which  they  fly 
to  their  nests  for  the  nourishment  of  their  brood. 
Those  who  cannot  drive  them  away,  lay  for 
them  a  piece  of  ox's  liver,  which  being  with- 
out fibres,  they  prefer  to  other  flesh;  and  when, 
ever  they  are  found,  all  other  flies  are  seen  to 
desert  the  place  immediately.  Such  is  the 
dread  with  which  these  little  animals  impress 
all  the  rest  of  the  insect  tribes,  which  they 
seize  and  devour  without  mercy,  that  they  va. 
nish  at  their  approach.  Wherever  they  fly, 
like  the  eagle  or  the  falcon,  they  form  a  de- 
sert in  the  air  round  them.     In  this  manner 


the  summer  is  passed  in  plundering  the  neigh- 
bourhood,  and  rearing  up  their  young :  ever? 
day  adds  to  their  numbers;  and  from  their 
strength,  agility,  and  indiscriminate  appetite 
for  every  kind  of  provision,  were  they  as  long, 
lived  as  tlie  bee,  they  would  soon  swarm  upon 
the  face  of  nature,  and  become  the  most  noxi- 
ous  plague  of  man;  but  providentially  their 
lives  are  measured  to  their  mischief,  and  tliey 
live  but  a  single  season. 

While  the  summer  heats  continue,  they  are 
bold,  voracious,  and  enterprising;  but  as  the 
sun  withdraws,  it  seems  to  rob  them  of  their 
courage  and  activity.  In  proportion  as  the 
cold  increases,  they  are  seen  to  become  more 
domestic;  they  seldom  leave  the  nest;  the? 
make  but  short  adventures  from  home,  they 
flutter  about  in  the  noon-day  heats,  and  soon 
after  return  chilled  and  feeble. 

As  their  calamities  increase,  new  passions 
soon  begin  to  take  place  ;  the  care  for  posteri- 
ty no  longer  continues ;  and  as  the  parents  are 
no  longer  able  to  provide  their  growing  prn. 
fi^eny  a  supply,  they  take  the  barbarous  reso- 
lution of  sacrificing  them  all  to  the  necessity 
of  the  times.     In  this  maimer,  like  a  garrison 
upon  short  allowance,  all  the  useless  bands  arv 
destroyed ;  the  young  worms,  which  a  little 
before  they  fed  and  protected  with  ao  much 
assiduity,  are    now  butchered,  and    dragged 
from  their  cells.     As  the  cold  increases,  tbev 
no  longer  find  sufiicient  warmth  in  their  nests. 
which  grow  hateful  to  them,  and  they  fly  to 
seek  it  in  the  comers  of  houses,  and  places 
that  receive  an  artificial  heat.     But  the  win- 
ter is  still  insupportable  ;  and  before  the  new 
year  begins,  they  wither  and  die  ;  the  work- 
ing-wasps first,  the  males  soon  following,  and 
many  of  the  females  suffer  in  the  general  cs- 
lamity.     In  every  nest,  however,  one  or  two 
females  survive  the  winter,  and  having  been 
impregnated  by  the  male  during  the  preceding 
season,  she  begins  in  spring  to  lay  her  eggs 
in  a  little  hole  of  her  own  contrivance.      This 
bundle  of  eggs,  which  is  clustered   together 
like  grapes,  soon  produces  two  worms,  which 
the  female  takes  proper  precaution  to  defend 
and  supply,  and  these,  when  hatched,   soon 
give  assistance  to  the  female,  who  is  envployed 
in  hatching  two  more ;  these  also  gathering 
strength,  extricate  themselves  out  of  the  web 
that  enclosed  them,  and  become  likewise  as- 
sistants to  their  mother;  fifteen  days  after,  two 
more  make  their  appearance ;  thus  is  the  com. 
munity  every  day  increasing,  while  the  fe- 
male lays  in  every  cell,  first  a  male  and  then 
a  female.     These  soon  after  become  breeders 
in  turn,  till  from  a  single  female,  ten  thousand 
wasps  are  seen  produced  before  the  month  of 
June.     After  the  female  has  thus  produced 
her  progeny,  which  are  distributed  in   differ- 
ent  districts,  they  assemble  from  all  parts  ib 
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the  middle  of  summer,  and  provide  for  them- 
selves the  large  and  commodious  habitation 
which  has  been  described  above.' 

Such  is  the  history  of  the  social  wasp  ;  but, 
as  among  bees,  so  also  among  these  insects, 
there  are  various  tribes  that  live  in  solitude  ; 
these  lay  their  eggs  in  a  hole  for  the  purpose, 
and  the  parent  dies  Jong  before  the  birth  of  its 
offspring.  In  the  principal  species  of  the  So. 
iitary- Wasps,  the  insect  is  smaller  than  the 
working-wasp  of  the  social  kind.  The  fila- 
ment by  which  the  corselet  is  joined  to  the 
body,  is  longer  and  more  distinctly  seen,  and 
the  whole  colour  of  the  insect  is  blacker  than 
in  the  ordinary  kinds.  But  it  is  not  their 
figure,  but  the  manners  of  this  extraordinary 
insect,  that  claim  our  principal  regard. 

From  the  end  of  May  to  the  beginning  of 
July,  this  wasp  is  seen  most  diligently  em. 
ployed.  The  whole  purpose  of  its  life  seems 
(o  be  in  contriving  and  fitting  up  a  commodi- 
ous apartment  for  its  young  one,  which  is  not 
to  succeed  it  till  the  year  ensuing.  For  this 
end  it  is  employed,  with  unwearied  assiduity, 
in  boring  a  hole  in  the  finest  earth  some  inches 
deep,  but  not  much  wider  than  the  diame- 
ter of  its  own  body.  This  is  but  a  gallery 
leading  to  a  wider  apartment  destined  Tor  the 
convenient  lodgment  of  its  young.  As  it  al- 
ways chooses  a  gravelly  soil  to  work  in,  and 
where  the  earth  is  almost  as  hard  as  stone  it- 
self, the  digging  and  hollowing  this  apartment 
is  an  enterprise  of  no  small  labour  :  for  effect. 

'  "  One  of  the  most  remarkable  of  our  oatire  social 
wasps  is  the  Vetpa  BrUannicOj  or  tree- wasp,  which  is 
not  uncommon  in  the  northera,  but  seldom  to  be  met 
with  in  the  southern  parts  of  the  island.  Instead  of  bur- 
rowing in  the  ground  liice  the  common  wasp,  or  in  the 
hollows  of  trees  like  the  hornet,  it  boldly  swings  its  nest 
from  the  extremity  of  a  branch,  where  it  exhibits  some 
resemblance,  in  sixe  and  colour,  to  a  Welsh  wig,  hung 
out  to  dry.  We  have  seen  more  than  one  of  these  nests 
on  the  same  tree,  atCatrine,  in  Ayrshire,  and  at  Wemyss 
Bay,  in  Renfrewshire.  The  tree  which  the  Britannic 
wa9p  prefers  is  the  silver  fir,  whose  broad  flat  branch 
serves  as  a  protection  to  the  suspended  nest  both  from  the 
sun  and  the  rain. 

**  Reaumur  has  given  a  very  interesting  account  of  the 
wasps  of  Cayenne,  which  hang  their  nests  on  trees.  Like 
the  bird  of  Africa  called  the  Loxla,  they  fabricate  a  per. 
feet  house,  citable  of  containing  many  hundreds  of  their 
community,  and  suspend  it  on  high  out  of  the  reach  of 
attack.  But  the  Cayenne  wasp  is  a  more  expert  artist 
than  the  bird.  He  is  a  card-maker; — and  trarellers  of 
veracity  agree  that  the  card  with  which  he  forms  the  ex. 
terior  covering  of  his  abode  is  so  smooth,  so  strong,  so 
uniform  in  its  texture,  and  so  white,  that  the  most  skil- 
ful manufacturer  of  this  substance  might  be  proud  of  the 
work. 

*'  The  nest  of  the  card-making  wasp  is  imperrious  to 
water.  It  hangs  upon  the  branch  of  a  tree ;  and  those 
rain-drops  which  penetrate  through  the  leaves  never  rest 
upon  its  hard  and  pcllshed  surface.  A  small  opening 
for  the  entrance  of  the  insects  terminates  its  funnel- 
shaped  bottom.  It  is  impossible  to  unite  more  perfectly 
the  qualities  of  lightness  and  strength." — Insect  Arcki- 
tccture. 


ing  its  operations,  this  insect  is  furnished  with 
two  teeth,  which  are  strong  and  firm,  but  not 
sufficiently  hard  to  penetrate  the  substance 
through  which  it  is  resolved  to  make  its  way. 
In  order  therefore  to  soften  that  earth  which 
it  is  unable  to  pierce,  it  is  furnished  with  a 
gummy  liquor,  which  it  emits  upon  the  place, 
and  which  renders  it  more  easily  separable 
from  the  rest,  and  the  whole  becoroine  a  kind 
of  soft  paste,  is  removed  to  the  mouth  of  the 
habitation.  The  animal's  provision  of  liquor 
in  these  operations  is,  however,  soon  exhaus- 
ted; and  it  is  then  seen  taking  up  water  either 
from  some  neighbouring  flower  or  stream,  in 
order  to  supply  the  deficiency. 

At  length,  after  much  toil,  a  hole  some 
inches  deep  is  formed,  at  the  bottom  of  which 
is  a  large  cavity  ;-  and  to  this  no  other  hostile 
insect  would  venture  to  find  its  way,  from  the 
length  and  the  narrowness  of  the  defile  through 
which  it  would  be  obliged  to  pass.  In  this 
the  solitary  wasp  lays  its  egg,  which  is  des- 
tined to  continue  the  species ;  there  the  nas- 
cent animal  is  to  continue  for  about  nine 
months,  unattended  and  immured,  and  at  first 
appearance  the  most  helpless  insect  of  the 
creation.  But  when  we  come  to  examine, 
new  wonders  offer ;  no  other  insect  can  boast 
so  copiously  luxurious  a  provision,  or  such  con- 
firmed  security. 

As  soon  as  the  mother  wasp  has  deposited 
her  egg  at  the  bottom  of  the  hole,  her  next 
care  is  to  furnish  it  with  a  supply  of  provi- 
sions, which  may  be  offered  to  the  young  in- 
sect  as  soon  as  it  leaves  the  eeg.  To  this  end 
she  procures  a  number  of  little  green  worms, 
generally  from  eight  to  twelve,  and  these  are 
to  serve  as  food  for  the  young  one  the  instant 
it  awakens  into  life.  When  this  supply  is 
regularly  arranged  and  laid  in,  the  old  one 
then,  with  as  much  assiduity  as  it  before 
worked  out  its  hole,  now  closes  the  mouth  of 
the  passage  ;  and  thus  leaving  its  young  one 
immured  in  perfect  security,  and  in  a  copious 
supply  of  animal  food,  she  dies,  satisfied  with 
having  provided  for  a  future  progeny. 

When  the  young  one  leaves  the  egg,  it  is 
scarcely  visible,  and  is  seen  immured  among 
a  number  of  insects,  infinitely  larger  than  it- 
self, ranged  in  proper  order  around  it,  which, 
however,  give  it  no  manner  of  apprehension. 
Whether  the  parent,  when  she  laid  in  the  in. 
sect  provision,  contrived  to  disable  the  worms 
from  resistance,  or  whether  they  were  at  first 
incapable  of  any,  is  not  known.  Certain  it  is, 
that  the  young  glutton  feasts  upon  the  living 
spoil  without  any  control :  his  game  lies  at  his 
hand,  and  he  devours  one  after  the  other  as  the 
calls  of  appetite  incite  him.  The  life  of  the 
young  animal  is  therefore  spent  in  the  most 
luxurious  manner,  till  its  whole  stock  of  worms 
is  exhausted,  when  the  time  of  its  transforma- 
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tion  begins  to  approach ;  and  then  spinning  a 
silken  web,  it  continues  fixed  in  its  cell  till 
the  son  calls  it  fiom  its  dark  abode  the  ensu- 
ing  summer. 

The  wasps  of  Europe  are  very  mischievous, 
yet  they  are  innocence  itself  when  compared 
to  those  of  the  tropical  climates,  where  all  the 
insect  tribes  are  not  only  numerous  but  large, 
voracious,  and  formidable.  Those  of  the  West 
Indies  are  thicker,  and  twice  as  long,  as  the 
common  bee ;  they  are  of  a  gray  colour^  striped 
with  yellow,  and  armed  with  a  very  danger- 
ous sting.  They  make  their  cells  in  the  man. 
ner  of  a  honey.comb»  in  which  the  young  ones 
are  hatched  and  bred.  They  generally  hang 
their  nests  by  threads,  composed  of  the  same 
substance  with  the  cells,  to  the  branches  of 
treesy  and  the  eaves  of  houses.  They  are  seen 
every  where  in  great  abundance,  descending 
like  fruit,  particularly  pears,  of  which  shape 
they  are,  and  as  large  as  one's  head.  The  in- 
side is  divided  into  three  round  stories  full  of 
ceils,  each  hexagonal,  like  those  of  a  honey- 
comb. In  some  of  the  islands  these  insects 
are  so  very  numerous,  that  their  nests  are 
stuck  up  in  this  manner,  scarce  two  feet  asun. 
der,  and  the  inhabitants  are  in  continual  ap. 
prehension  from  their  accidental  resentment, 
it  sometimes  happens  that  no  precautions  can 
prevent  their  attacks,  and  the  pain  of  their 
sting  is  almost  insupportable.  Those  who 
have  felt  it,  think  it  more  terrible  than  even 
that  of  a  scorpion ;  the  whole  visage  swells, 
and  the  features  are  so  disfigured,  that  a  per- 
son is  scarcely  known  by  his  most  intimate 
acquaintance. 


CHAP.  IV. 

OF  THB  ICHNEUMON  FLY. 

EvEBY  rank  of  insects,  how  voracious  so- 
evetf  have  enemies  that  are  terrible  to  them, 
and  that  revenge  upon  them  the  injuries  done 
upon  the  rest  of  the  animated  creation.  The 
wasp  as  we  have  seen,  is  very  troublesome  to 
man,  and  very  formidable  to  the  insect  tribe  ; 
but  the  ichneumon  fly  (of  which  there  are 
many  varieties)  fears  not  the  wasp  itself;  it 
enters  its  retreats,  plunders  its  habitations,  and 
takes  possession  of  that  cell  for  its  own  young, 
which  the  wasp  had  laboriously  built  for  a 
dearer  posterity. 

Though  there  are  many  different  kinds  of 
this  insect,  yet  the  most  formidable,  and  that 
best  known,  is  called  the  common  ichneumon, 
with  four  wings,  like  the  bee,  a  long,  slender, 
black  body,  and  a  three-forked  tail,  consisting 
of  bristles ;  the  two  outermost  black,  and  the 
middlemost  red.     This  fly  receives  its  name 


from  the  little  quadruped,  which  is  found  to  be 
so  destructive  to  the  crocodile,  as  it  bears  a 
strong  similitude  in  its  courage  and  rapacity. 

Though  this  instrument  is,  to  all  appear-, 
ance,  slender  and  feeble,  yet  it  is  found  to  be 
a  weapon  uf  great  force  and  efficacy.  There 
is  scarcely  any  substance  which  it  will  not 
pierce ;  and  indeed  it  is  seldom  seen  but  em. 
ployed  in  penetration.  This  is  the  weapon  of 
defence;  this  is  employed  in  destroying  its 
prey  ;  and  still  more,  by  this  the  animal  de- 
posits her  eggs  wherever  she  thinks  fit  to  lay 
them.  As  it  is  an  instrument  chiefly  em- 
ployed for  this  purpose,  the  male  is  unprovi. 
ded  with  such  a  sting,  while  the  female  uses 
it  with  great  force  and  dexterity,  brandishing 
it  when  caught,  from  side  to  side,  and  very 
often  wounding  those  who  thought  they  held 
her  with  the  greatest  security. 

All  the  flies  of  this  tribe  are  produced  in 
the  same  manner,  and  owe  their  birth  to  the 
destruction  of  some  other  insect,  within  whose 
body  they  have  been  deposited,  and  upon 
whose  vitals  they  have  preyed,  till  they  come 
to  maturity.  There  is  no  insect  whatever, 
which  they  will  not  attack,  in  order  to  leave 
their  fatal  present  in  its  body;  the  caterpillar, 
the  gnat,  and  even  the  spider  himself,  so  for. 
midable  to  others,  is  often  made  the  unwilliog 
fosterer  of  this  destructive  progeny. 

About  the  middle  of  the   summer,  when 
other  insects  are  found  in  great  abundance,  the 
ichneumon  is  seen  flying  busily  about,  and 
seeking  proper  objects  upon  whom  to  deposit 
its  progeny.     As  there  are  various   kinds  of 
this  fly,  so  they  seem  to  have  various  appe- 
tites.    Some  are  found  to  place  their   eggs 
within    the   aurelia   of  some  nascent  insect 
others  place  them  within  the  nest,  which  the 
wasp   had   curiously   contrived   for   its    own 
young :  and  as  both  are  produced  at  the  same 
time,  the  young  of  the  ichneumon  not  only  de- 
vours the  young  wasp,  but  the  whole  supply 
of  worms  which  the  parent  had  carefully  pro- 
vided for  its  provision.     But  the  greatest  nam- 
ber  of  the  ichneumon  tribe  are  seen  settling 
upon  the  back  of  the  caterpillar,  and  darting. 
at  different  intervals,  their  stings  into  its  body. 
At  every  dart  they  deposit  an  egg,  while  the 
wounded  animal  seems  scarcely  sensible  of  the 
injury  it  sustains.     In  this  manner  they  leave 
from  six  to  a  dozen  of  their  eggs  within   the 
fatty  substance  of  the  reptile's  body,  and  then 
fly  ofi"  to  commit  further  depredations.     In  the 
meantime,  the  caterpillar,  thus  irreparahly  in- 
jured, seems  to  feed  as  voraciously  as  before  ; 
does  not  abate  of  its  usual  activity;  and  to  all 
appearance,  seems  no  way  aflected  by  the  in- 
ternal enemies  that  are  preparing  its  destruc- 
tion in  their  darksome  abode,     fiut  they  soon 
burst  from  their  egg  state,  and  begin  to    prey 
upon  the  substance  of  their  prison.     As   they 
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grow  larger,  they  require  a  greater  supply  ; 
till  at  last  the  animal,  by  whose  vitals  they  are 
supported,  is  no  longer  able  to  sustain  them, 
but  dies  ;  its  whole  inside  being  almost  eaten 
away.  It  often  happens,  however,  that  it 
survives  their  worm-state,  and  then  they 
change  into  a  chrysalis,  inclosed  in  the  cater. 
pillaPs  body  till  the  time  of  their  delivery  ap- 
proaches,  when  they  burst  their  prisons,  and 
fly  away.  The  caterpillar,  however,  is  irre- 
parably destroyed,  it  never  changes  into  a 
chrysalis,  but  dies  shortly  after  from  the  inju* 
ries  it  had  sustained. 

Such  is  the  history  of  this  fly,  which,  though 
very  terrible  to  the  insect  tribe,  fails  not  to  be 
of  infinite  service  to  mankind.  The  millions 
which  it  kills  in  a  single  summer  are  incon. 
ceivable ;  and  without  such  a  destroyer,  the 
fruits  of  the  earth  would  only  rise  to  furnish  a 
banquet  for  the  insect  race,  to  the  exclusion  of 
all  the  nobler  ranks  of  animated  nature. 


CHAP.  V. 


OF  THE  ANT. 


Though  the  number  of  two  winged  flies  be 
very  great,  and  the  naturalists  have  taken 
much  pains  to  describe  their  characters  and 
varieties;  yet  there  is  such  a  similitude  in 
their  forms  and  manners,  that  in  a  work  like 
this,  one  description  must  serve  for  all.  We 
now,  therefore,  come  to  a  species  of  four- 
winged  insects,  that  are  famous  from  all  anti 
quity  for  their  social  and  industrious  habits, 
that  are  marked  for  their  spirit  of  subordina- 
tion, that  are  offered  as  a  pattern  of  parsimony 
to  the  profuse,  and  of  unremitting  diligence  to 
the  sluggard. 

In  the  experiments,  however,  which  have 
been  more  recently  made,  and  the  observations 
which  have  been  taken,  much  of  their  boasted 
frugality  and  precaution  seems  denied  them : 
the  treasures  they  lay  up  aro  no  longer  sup- 
posed  intended  for  future  provision ;  and  the 
choice  they  make  in  their  stores,  seems  no  way 
dictated  by  wisdom.  It  is  indeed  somewhat 
surprising,  that  almost  every  writer  of  anti- 
qtiity  should  describe  this  insect,  as  labouring 
in  the  summer,  and  feasting  upon  the  produce 
during  the  winter.  Perhaps,  in  some  of  the 
warmer  climates  where  the  winter  is  mild,  and 
of  short  continuance,  this  may  take  place ;  but 
in  France  and  England,  these  animals  can 
have  no  manner  of  occasion  for  a  supply  of 
winter  provisions,  as  they  are  actually  in  a 
state  of  torpidity  during  that  season. 

The  common  ants  of  Europe  are  of  two  or 
three  different  kinds :  some  red,  some  black  ; 
some  with  stings,  and  others  without ;  such  as 


have  stings,  inflict  their  wounds  in  that  man- 
ner ;  such  as  are  unprovided  with  these  wea- 
pons of  defence,  have  a  power  of  spurting  from 
their  hinder  parts  an  acid  pungent  liquor, 
which,  if  it  lights  upon  the  skin,  inflames  and 
burns  it  like  nettles.* 


The /mrmi4fa  m/o,  or  wood-ant,  is  the  largest  of  our 
Biitisii  auts.    It  is  called  the  Hiil-ant  by  Gould,  the 
Fallow-ant  by  the  English  translator  of  Huber,  a»d  popii- 
larjy  the  Pismire.     It  invariably  liTes  in  or  near  woods 
and  forests.     It  may  be  readily  distinguished  from  other 
ants  by  the  dusky  black  colour  of  its  head  and  binder 
parts,  and  the  rusty  brown  of  its  middle.    The  struc- 
Uires  reared  by  this  species  are  often  of  considerable 
maguitude,  and  bear  no  small  resemblance  to  a  rook's 
nest  throwu  upon  the  ground,  bottom  upwards.     The  ex- 
terior of  the  nest  is  composed  of  almost  every  transport- 
able material  which  the  colonists  can  find  in  their  vici- 
nity; but  the  greater  portion  consisU  of  withered  grass 
and  short  twigs  of  trees,  piled  up  in  apparent  confusion, 
but  with  sufficient  regularity  to  render  the  whole  smooth, 
conical,  and  sloping  towards  the  base,  for  the  purpose, 
we  may  Infer,  of  carrying  ofTraiu  water.     When  witliin 
reach  of  a  corn-field,  they  often  also  pick  up  grains  of 
wlieat,  barley,  or  oaU,  and  cany  them  to  the  nest  as 
building  materials,  and  not  for  food  as  was  believed  by 
the  ancients.     The  coping  which  forms  the  exterior  of 
the  wood-ajit's  nest,  though  only  a  small  portion  of  the 
structure,  which  consisto  of  a  great  number  of  interior 
chambers  and  galleries,  with  funnel-shaped  avenues  lead- 
ing  to  them,  is  one  of  the  most  essential  parts,  and  we 
cannot  follow  a  more  delightful  guide  than  the  younger 
Huber,  in  detailing  its  formation. 

"The  labourers,"  be  says,  "of  which  the  colony  is 
composed,  not  only  work  continually  on  the  outside  of 
their  nest,  but,  ditiering  very  essentially  from  other  spe- 
cies, who  willingly  remain  in  the  interior,  sheltered 
from  the  sun,  they  prefer  living  in  the  open  air,  and  do 
not  hesitate  to  carry  on,  even  in  our  presence,  the  greater 
part  of  their  operations.  •  To  have  an  idea  how  the 
straw  or  stubble  roof  is  formed,  let  us  take  a  view  of  the 
ant-hill  at  its  origin,  when  it  Is  simply  a  cavity  in  the 
earth.  Some  of  its  future  inhabitants  are  seen  wander- 
ing about  in  search  of  materials  fit  for  the  exterior  work, 
with  which,  though  rather  irregularly,  they  cover  up  the 
entrance;  whilst  othei-s  are  employed  in  mixing  tlie 
eartli,  thrown  up  in  hollowing  the  interior,  with  frag. 
ments  of  wood  and  leaves,  which  are  every  moment 
brought  in  by  their  fellow jssisUnts ;  and  tlii«»  gives  a 
cerUin  consistence  to  the  edifice,  which  increases  in  siie 
daily.  Our  little  architects  leave  here  and  there  cavi- 
ties, where  they  intend  constructing  the  galleries  which 
are  to  lead  to  the  exterior,  and  as  they  remove  in  the 
morning  the  barriers  placed  at  the  entrance  of  their  nest 
the  preceding  evening,  the  passages  are  kept  open  during 
the  whole  time  of  its  construction.  We  soon  observed 
the  roof  to  become  convex;  but  we  should  be  greatly 
deceived  did  we  consider  it  solid.  This  roof  is  destined 
to  include  many  apartments  or  stories.  Having  ob- 
served the  motions  of  these  little  builders  through  a  pane 
of  glass,  adjusted  against  one  of  their  habitations,  1  am 
thence  enabled  to  speak  with  some  degree  of  certainty 
upon  the  manner  in  which  they  are  constructed.  I  as- 
certained, that  it  is  by  excavating  or  mining  the  under 
portion  of  their  edifice,  that  they  form  their  spacious 
halls,  low,  indeed,  and  of  heavy  construction,  yet  suffi- 
ciently convenient  for  the  use  to  which  they  are  appro- 
priated, that  of  receiving,  at  certain  hours  of  the  day,  the 
larva  and  pupas.  These  halls  have  a  free  communication 
by  galleries,  made  in  the  same  manner.  If  the  materials 
of  which  the  anthill  is  composed  were  only  interlaced, 
they  would  fall  into  a  confused  heap  every  time  th«  ants 
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The  body  of  an  ant  is  divided  into  the  head, 
breast,  and  belly.  In  the  head  the  eves  are 
placed,  which  are  entirely  black,  and  under 
their  eyes  there  are  two  small  horns  or  feelers, 

attempted  to  bring  them  into  regular  order.  This,  iiow- 
ever,  is  obviated  by  their  tempering  the  earth  with  rain- 
water, which,  afterwards  hardened  in  the  sun,  so  com- 
pletely and  effectually  binds  together  the  seyeral  substan- 
ces, as  to  permit  the  removal  St  certain  fragments  from 
the  ant-hill  without  any  injury  to  the  rest;  it,  moreover, 

'  strongly  opposes  the  introduction  of  the  rain.  I  never 
found,  even  after  long  and  violent  rains,  the  interior  of 
the  nest  wetted  to  more  than  a  quarter  of  an  inch  from 
the  surface,  provided  it  had  not  been  previously  out  of 
repair,  or  deserted  by  its  inhabitants.  The  ants  are  ex- 
tremely well  sheltered  in  their  chambers,  the  largest  of 
which  is  placed  nearly  in  the  centre  of  the  building;  it  is 
much  loftier  than  the  rest,  and  traversed  only  by  the 
beams  that  support  the  coiling;  it  is  in  this  spot  that  all 
the  galleries  terminate,  Ind  this  forms,  for  the  most 
part,  their  usual  residence.  As  to  the  underground 
portion,  it  can  only  be  seen  when  the  ant-hill  Is  placed 
against  a  declivity ;  all  the  interior  may  be  then  readily 
brought  iu  view,  by  simply  raising  up  the  straw-roof. 
The  subterranean  residence  consists  of  a  range  of  apart- 
ments, excavated  in  the  earth,  taking  a  horiaontal  diree- 
tion." 

There  is  this  remarkable  difference  in  the  nest  of  the 
wood-ants,  that  they  do  not  construct  a  long  covert  way 

'  as  if  for  concealment,  as  the  yellow  and  the  brown  ants 
do.  The  wood-ants  are  not,  like  them,  afraid  of  being 
surprised  by  enemies,  at  least  during  the  day,  when  the 
whole  colony  is  either  foraging  in  the  vicinity  or  em- 
ployed on  the  exterior.  But  the  proceedings  of  the 
wood-ants  at  night  are  well  worthy  of  notice  ;  and  when 
M.  Huber  began  to  study  their  economy,  he  directed 
his  entire  attention  to  their  night  proceedings.  **  I  re- 
marked," says  he,  "  that  their  habitations  changed  in 
appearance  hourly,  and  that  the  diameter  of  those  spa- 
cious avenues,  where  so  many  ants  could  freely  pass  each 
other  during  the  day,  was,  as»  night  approached,  gradu- 
ally lessened.  The  aperture,  at  length,  totally  disap- 
peared, the  dome  was  closed  on  all  sides,  and  the  ants 
retired  to  the  bottom  of  their  nest  In  further  noticing 
the  apertures  of  these  ant-hills,  I  fully  ascertained  the 
nature  of  the  labour  of  its  inhabitants,  of  which  I  could 
not  before  even  guess  the  purport ;  for  the  sui'face  of  the 
nest  presented  sucii  a  constant  scene  of  agitation,  and  so 
many  insects  were  occupied  in  carrying  materials  in 
every  direction,  that  the  movemeut  oflered  no  other  image 
than  that  of  confusion.  1  saw  then  clearly  that  they 
were  engaged  in  stopping  up  passages  ;  and  for  this  pur- 
pose, they  at  first  brought  forward  little  pieces  of  wood, 
which  they  deposited  near  the  entrance  of  those  avenues 
they  wished  to  close;  they  placed  them  in  the  stubble; 
they  then  went  to  seek  other  twigs  and  fragments  of 
wood,  which  they  disposed  above  the  first,  but  in  a  dif- 
ferent direction,  and  appeared  to  choose  pieces  of  less  size 
in  proportion  as  the  work  advanced.  They,  at  length, 
brought  in  a  number  of  dried  leaves,  and  other  materials 
of  an  enlarged  form,  with  which  they  covered  the  roof;  an 
exact  miniature  of  tlie  art  of  our  builders,  when  they  form 
the  covering  of  any  building  ?  Nature,  indeed,  seems 
everywhere  to  hav«  anticipated  the  inventions  of  which 
we  boast,  and  this  is  doubtless  one  of  tlie  most  simple. 
Our  little  insects,  now  in  safety  in  their  nest,  retire 
gradually  to  the  interior  before  the  last  passages  are 
closed,  one  or  two  only  remain  without,  or  concealed  be- 
hind the  doors  on  guard,  whilst  the  rest  either  take  their 
repose,  or  engage  in  different  occupations  in  the  roost 
perfect  security.  I  was  impatient  to  know  what  took 
place  in  the  morning  upon  these  ant-hiUs,  and  therefore 
visited  them  at  an  eaily  hour.      I  found  them  in  the 


composed  of  twelve  joints,  all  covered  with  a 
6ne  silky  hair.  The  mouth  is  furnished  with 
two  crooked  jaws,  which  project  outwards,  in 
each  of  which  are  seen  inciscy^,  that  look  like 

same  state  in  which  I  had  left  them  the  preceding  even- 
ing.    A  few  ants  were  wandering  about  on  the  surface 
of  the  nest,  some  others  issued  from  time  to  tame  frun; 
under  the  margin  of  their  little  roofii  foined  at  tlie  en- 
trance  of  the  galleries ;  others  afterwards  came  forth, 
who  began  removing  the  wooden  bars  that  blockaded  the 
entrance,  in  which  they  readily  succeeded.     This  bheur 
occupied  them  several  hours.      The  passages  were  at 
length  free,  and  the  materials  with  which  they  had  beta 
closed,  scattered  here  and  there  over  the  ant-hill.  Every 
day,  morning  and  evening,  during  the  fine  weather,  I 
was  a  witness  to  similar  proceedings.     On  days  of  rain 
the  doors  of  all  the  ant-hills  remained  closed.       Wh«i 
the  sky  was  cloudy  in  the  morning,  or  rain  vras  iiidicattd, 
the  ants,  who  seemed  to  be  aware  of  it,  opened  but  ia 
part  their  several  avenues,  and  immediately  closed  them 
when  the  rain  commenced." 

The  galleries  and  chambers  which  are  roofed  in  as  tinis 
described,  are  very  similar  to  those  of  the  masoo-apty 
being  partly  excavated  in  the  earth,  and  partly  built  witb 
the  clay  thence  procured.  It  is  in  these  they  pess  tlfe 
night,  and  also  the  colder  months  of  the  winter,  when 
they  become  torpid  or  nearly  so,  and  of  course  require 
not  the  winter  gi-anaries  of  com  with  which  the  ancieuts 
fabulously  furnish  them. 

The  Carpenter- AnU,  or  ants  that  work  in  wcMid,  per- 
form much  more  extensive  operations  than  any  of  ti« 
other  carpenter  insects.  Their  only  tools,  like  those  ef 
bees  and  wasps,  are  their  jaws  or  mandibles  ;  bat  th<in|h 
these  may  not  appear  so  curiously  constructed  as  t&e 
ovipositor  file  of  the  tree-hq)per,  or  the  rasp  and  aaw  a 
the  saw-flies,  they  are  no  less  efficient  in  the  perfx* 
mance  of  what  is  required.  Amwig  the  carpettter.aiits 
the  emmet  or  jet-ant  holds  the  first  rank,  and  is  easij 
known  by  being  rather  less  In  size  than  the  weod-ant. 
and  by  its  fine  shining  black  colour.  It  is  less  romne 
in  Britain  than  the  others,  though  its  colonies  may  oc- 
casionally be  met  with  in  the  trunks  of  decaying  oak  n 
willow  trees  in  hedges. 

Among  the  foreign  auts,  we  may  mention  a  snal. 
yellow  ant  of  South  America,  described  by  Darapier, 
which  seems,  from  his  account,  to  construct  a  nest  M 
green  leaves.     '*  Their  sting,"  he  sa3rs,  *'  is  like  a  spa'k 
of  fire  ;  and  they  are  so  thick  among  the  bougiis  iu  vcmt 
places,  that  one  shall  be  covered  with  them  before  he  is 
aware.      These  creatures  have   nests  on    great  trees, 
placed  on  the  body  between  the  limbs;  some   of  their 
nests  are  as  big  as  a  hogshead.      This  is  tiieir  winter 
habitation  ;  for  in  the  wet  season  they  all  repair  to  tfae$« 
their  cities,  where  they  preserve  their  eggs.     In  thedr; 
season,  when  they  leave  their  nests,  they  swarm  all  orer 
the   woodlands,  /or  they  never  trouble  the  saTanoals. 
Great  paths,  three  or  four  inches  broad,  made  by  them, 
may  be  seen  in  the  woods.     They  go  out  light,  but  briag 
home  heavy  loads  on  their  backs,  all  of  the  same  sub- 
stance, and  equal  in  sise.     1  never  observed  any  thitt| 
besides  pieces  of  grean  leaves,  so  big  that  I  could  Karcrlj 
see   the  insect  for  his  burden ;  yet  they  would  marrk 
stoutly,  and  so  many  were  pressing  forward  that  it  was  a 
very  pretty  sight,  for  the  path  looked   perfectly  gn!*i. 
with  them. 

Ants  observed  in  New  South  Wales,  by  the  gentiemrt 
in  the  expedition  under  Captain  Cook,  are  still  iBor«  iir- 
terestiiig.  '*  Some,"  we  are  told,  **  are  as  green  as  « 
leaf,  and  live  upon  trees,  where  they  build  their  nests  «i 
various  sizes,  between  that  of  a  man's  head  and  his  fisL 
These  nests  are  of  a  very  curious  structure  :  they  are 
formed  by  bending  down  several  of  the  leaves,  each  e/ 
which  is  as  broad  as  a  mtn's  hand,  and  glueing  the  peiKib 
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teetb.     The  breast  is  covered  with  a  fine  silky  |  animal  uses  in  climbing.     The  bellj  is  more 


hair,  from  which  project  six  legs,  that  are 
pretty  strong  and  hairy,  the  extremities  of 
each  armed  with  two  small  claws,  which  the 

of  them  together  so  as  to  form  a  purse.  The  viscous 
matter  used  for  this  purpose  is  an  animal  juice  which 
nature  has  enaitled  tiiem  to  elaborate.  Another  sort  are 
quite  black.  Their  habitations  are  the  inside  of  the 
branches  of  a  tree  which  they  contrive  to  excavate,  by 
working  out  the  pith  almost  to  the  extremity  of  the 
slenderest  twig,  the  tree  at  the  same  time  flourishing  as 
if  it  had  no  such  inmate.  A  third  kind  we  found  nested 
in  the  root  of  a  plant,  which  grows  on  the  bark  of  trees 
in  the  manner  of  misletoe,  and  which  they  had  perfor- 
ated for  that  use.  This  root  is  commonly  as  big  as  a 
large  tumip»  and  sometimes  much  bigger.  When  we 
cut  it  we  found  it  intersected  by  irmumerable  winding 
passages,  all  filled  with  these  animals,  by  wliich,  how- 
ever, the  vegetation  of  the  plant  did  not  appear  to  have 
suflered  any  injury.  We  never  cut  one  of  these  roots 
that  was  not  inhabited,  though  some  were  not  bigger  than 
a  hazel-nut.  The  animals  themselves  are  very  small, 
not  more  than  half  as  big  as  the  common  red  ant  hi 
England.  They  had  stings,  but  scarcely  force  enough 
to  make  them  felt ;  they  had,  however,  a  power  of  tor- 
menting us  in  an  equal,  if  not  in  a  greater  degree  ,  for 
the  moment  we  handled  the  root,  they  swarmed  from  in- 
numerable hdes,  and  running  about  those  parts  of  Uie 
body  that  were  uncovered,  produced  a  titillalion  more 
intolerable  than  pain,  except  it  is  increased  to  great 
violence.'* 

The  species  called  Sugmr-utntt  in  the  West  Indies 
are  particularly  destructive  to  the  sugar-cane,  as  well  as 
to  lime,  lemon,  and  orange- trees,  by  excavating  their 
oests  at  the  roots,  and  so  loosening  the  earth  that  they 
are  frequently  uprooted  and  blown  down  by  the  winds. 
If  this  does  not  happen  the  roots  are  deprived  of  due 
nourishment,  and  the  plants  become  sickly  and  die. 

But  the  most  extraordinary  of  ants  is  the  fFhUe-^nU 
or  Termites,  inhabiting  the  plains  of  East  India,  Africa, 
and  South  America.  Mr  Smeathman  has  given  in  the 
Philosophical  Transactions  a  very  complete  account  of 
these  wonderful  creatures.  He  says  that  they  are  na- 
turally divided  into  three  <Ht!ers  :  first,  the  working  in- 
sects, which  he  distinguishes  by  the  name  of  labouwers; 
second,  the  fighters,  or  toidier*,  which  perform  no  other 
labour  than  such  as  is  necessary  in  defence  of  the  nest ; 
and  third,  the  winged  or  perfect  insects,  which  are  male 
and  female,  and  capable  of  miitti(J1ying  the  species.  The 
latter  he  denotes  the  nobiiUy  or  gentry j  because  they 
neither  labour  nor  fight.  In  their  nest  or  hill»  for  they 
build  on  the  surface  of  the  ground^  the  labourers  are  al- 
ways the  most  numerous,  there  being  at  least  a  hundred 
labourers  for  one  of  the  fighting  insects,  or  soldiers.  In 
this  state  they  are  about  a  quarter  of  an  inch  in  length. 
The  second  order,  or  soldiers,  differ  in  figure  from  the 
labourers.  These  appear  to  be  such  insects  as  have  un- 
dergone one  change  towards  their  perfect  state.  They 
are  now  nearly  half  an  inch  in  length,  and  equal  in  size 
to  about  fifteen  of  the  labourers.  The  sliape  of  the  bead 
■  is  likewise  greatly  dumged.  In  the  former  state  the  mouth 
is  evidently  formed  for  gnawing,  or  for  holding  bodies; 
but  in  this  state  the  Jaws  being  shaped  like  two  sharp 
awls,  a  little  jagged,  are  destined  solely  for  piercing  or 
wounding.  For  these  purposes  they  are  well  calculated, 
being  as  hard  as  a  crab's  claw,  and  placed  in  a  strong 
horny  head,  which  Js  larger  than  all  the  rest  of  the  body. 
The  insect  of  the  third  order,  or  in  its  perfect  state,  is 
■till  more  remarkable.  The  head,  the  thorax,  and  the 
Abdomen,  diifer  almost  In  the  same  parts  in  the  labourers 
And  soldiers.  The  animals  are  also  now  furnished  with 
four  large  brownish  transparent  wings,  by  which  they  are 
enabled  at  the  proper  season,  to  emigrate,  and  to  es- 
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reddish  than  the  rest  of  the  body,  which  is  of 
a  brown  chestnut  colour,  shining  as  glass,  and 
covered  with  extremely  fine  hair. 

tablish  new  settlements.  They  are  likewise  greatly  al- 
tered in  their  size  as  well  as  figures  and  have  acquired 
the  powers  of  propagating  the  species.  Their  bodies  now 
measure  nearly  three  quarters  of  an  inch  in  length  ;  their 
wings,  from  tip  to  tip,  above  two  inches  and  a  half ;  and 
their  bulk  is  equal  to  that  of  thirty  labourers,  or  two  sol- 
diers. Instead  of  active,  industrious,  and  rapacious  little 
animals,  when  they  arrive  at  their  perfect  state,  they  be- 
come innocent,  helpless,  and  dastardly. 

Their  numbers  are  great,  but  their  enemies  are  still 
more  numerous.  They  are  devoured  by  birds,  by  every 
species  of  ants,  by  carnivorous  reptiles,  and  even  by  the 
inhabitants  of  many  parts  of  Africa.  After  such  devas> 
tation,  it  seems  surprising  that  even  a  single  pair  should 
escape.  Some,  however,  are  so  fortunate ;  and  being 
found  by  some  of  the  labouring  insects,  that  are  continu- 
ally running  about  the  surface  of  the  ground  under  their 
covered  galleries,  are  elected  kings  and  queens  over  new 
states ;  all  those  who  are  not  so  elected  and  preserved, 
certainly  perish.  The  manner  in  which  these  labourers 
protect  the  happy  pair  from  their  innumerable  enemies, 
not  only  on  the  day  of  the  massacre  of  almost  all  their 
race,  but  for  a  long  time  after,  justifies  the  use  of  the 
term  election.  The  little  industrious  creatures  imme- 
diately enclose  them  in  a  small  chamber  of  clay  suitable 
to  their  size,  into  which  at  first  tliey  leave  but  one  'en- 
trance, large  enough  for  themselves  and  soldiers  to  go  in 
and  out  at,  but  t^  little  lor  either  of  tlie  rojral  pair  to 
use;  and  when  necessity  obliges  them  to  make  more  en« 
ti-ances,  they  are  never  larger,  so  that  of  course,  the  vol- 
untary subjects  charge  themselves  with  the  task  of  pro- 
viding for  tho  ofispring  ef  their  sovereigns,  as  well  as  of 
working  and  fighting  for  them,  until  they  have  raised  a 
progeny  capable  at  least  of  dividing  the  task  with  them. 

About  tills  time  a  most  extraordinary  change  takes 
place  in  tlie  queen;  the  abdomen  begins  to  extend  and 
enlarge  to  such  an  enormous  size,  that  an  old  queen  will 
sometimes  have  it  so  much  increased,  as  to  be  nearly 
two  thoutand  time*  the  bulk  of  the  rest  of  her  body.   •  It 


Queen  diitended  tnth  egg: 

is  now  of  an  irregular,  oblong  shape,  and  is  become  one 
vast  matrix  full  of  eggs.  When  these  are  perfectly 
formed,  they  begin  to  be  protruded,  and  they  come  forth 
so  quickly,  that  about  sixty  in  a  minute,  or  upwards  of 
eighty  thousand  in  twenty -four  hours,  are  deposited.  The 
eggs  are  immediately  taken  away  by  the  attendants,  and 
carried  to  the  nurseries  :  here  they  are  hatched.  The 
young  ones  are  attended  and  provided  with  eyrety  thing 
necessary,  until  they  are  able  to  shift  for  themselves,  and 
take  their  share  in  the  labours  of  the  community. 

The  i>ests,  or  rather  hills  of  these  ants,  (for  they  are 
often  elevated  ten  or  twelve  feet  above  the  surface  of  tho 
ground,)  are  nearly  of  a  conical  shape ;  and  sometimes  so 
numerous,  as  at  a  little  distance  to  appear  like  little  vil- 
lages of  the  Negroes.  (See  a  representation  of  ant-hilb 
in  plate  I.  fig.  1.)  Jobson,  in  his  history  of  Gambia, 
says  that  some  of  them  are  twenty  feet  high,  and  that  he 
and  his  companions  have  ofUn  hidden  themselves  behind 
them,  for  the  purpose  of  shooting  deer  and  other  wild 
animals.  Each  hill  is  composed  of  an  exterior  and  inte- 
rior part.  The  exterior  cover  is  a  large  clay  shell, 
I  shaped  like  a  dome,  of  strength  and  magnitude  sufficient 
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From  such  a  formation,  tliu  animal  seems 
bolder  and  more  active,  for  its  aise,  tiian  any 
other  of  the  insect  tribe,  and  feats  not  lo  attack 
a  creature  often  above  ten  times  its  own  magni- 
tude. 

to  enekNe  uid  proUct  the  interior  baildiog  from  the  in- 
juries of  the  weather,  tnd  to  defirnd  its  numerous  inbsbi- 
tants  from  the  attacks  of  natural  or  accidental  enemies. 
Difierent  tpccles  of  termites  construct  nests  of  veiy  dif- 
ferent forms.  In  the  plate  referred  to,  among  others,  are 
represented  turret^iiests,  the  flgures  of  whieh  roseralile  s 
pillar,  with  a  large  mushroom  for  a  capital.  These  tur- 
rets are  composed  of  well^mpered  black  earth,  and 
stand  uearfy  three  feet  high.  One  nest  is  represented 
cut  through  with  the  upper  part  lying  on  the  ground. 
When  one  of  these  turrets  fs  completed,  the  insects  do 
not  enlarge  them,  when  they  become  too  small,  but  build 
another  at  a  short  distance.  They  are  so  strongly  built 
that  they  will  sooner  tear  up  from  the  roots  than  break. 

The  royal  chamber  is  always  situated  as  near  the  cen* 
tre  of  the  building  as  possible,  is  generally  on  a  level 
with  the  surfiu:e  ^  the  ground,  and  of  an  obtuse  oval 
shape  within.  In  the  infant  state  of  the  colony  it  is  not 
above  an  inch  in  length  :  but  in  time  it  becomes  en- 
larged  to  six  or  eight  inche<,  or  more.  The  entrance 
into  the  royal  chamber  uot  admitting  any  animal  latter 
than  the  labourers  or  soldiers,  it  foUowa  that  the  king 
and  queen  can  never  possibly  get  out.  This  chamber  is 
surrounded  by  a  hundred  of  others,  of  diflerent  sises, 
figurei»t  si>d  dimensions ;  all  of  thorn  arched  either  in  a 
circular  or  an  elliptical  form.  These  either  open  into 
each  other,  or  have  communicating  passages,  which  being 
always  clear,  are  evidently  intended  for  the  conve- 
nience of  the  soldiers  and  attendants,  of  whom  great  num- 
bers are  necessary.  The  latter  apartments  are  joined  by 
the  magazines  and  nurseries.  The  magasines  are  cham- 
bers of  clay,  and  are  at  all  times  well  stored  with  provi- 
sions, which  to  the  naked  eye  seem  to  consist  of  the 
raspings  of  wood  and  plants,  but,  when  examined  by  the 
microscope,  they  are  found  to  consist  chiefly  of  the  gums 
or  Inspissated  juices  of  plants  thrown  together  in  small  ir- 
regular masses. 

The  magazines  are  always  intermixed  with  the  nur- 
series, buildings  totally  diflerent  from  the  rest  of  the 
apartments.  These  are  composed  entii*ely  of  wooden 
materials,  wlijch  feem  to  be  cemented  with  gum.  They 
are  invariably  occupied  by  the  eggs,  and  the  young  ones, 
which  first  appear  in  the  shape  of  labourers.  These 
buildings  are  exceedingly  compact,  and  are  divided  into 
a  number  of  small  irregular-shaped  chambers,  not  one  of 
which  is  half  an  inch  wide.  They  are  placed  all  around, 
and  as  near  as  possible  to  the  royal  apartments.  When 
a  nest  is  in  an  infant  state,  the  nurseries  are  close  to  the 
royal  apartment.  But  as  in  process  of  time  the  body  of 
the  qneen  enlarges,  it  becomes  necessary,  for  her  accom- 
modation, to  augment  the  dimensions  of  her  chamber. 
She  then  likewise  lays  a  greater  number  of  egg!>,  and  re- 
quires more  attendants  :  of  course  it  is  necessary  that 
both  the  number  and  dimensions  of  the  adjacent  apart- 
ments should  be  augmented .  For  this  purpose,  the  small 
first  built  nurseries  are  taken  to  pieces,  rebuilt  a  little 
farther  ofl*,  and  made  a  size  larger,  and  their  number  at 
the  same  time  is  increased.  Thus  the  animals  are  con- 
tinually employed  in  pulling  down,  repairing,  or  rebuild- 
ing their  apartments ;  and  these  operations  they  perform 
with  wonderful  sagacity,  regularity,  and  foresiglit.  The 
nurseries  are  enclosed  in  chambers  of  clay,  like  those 
which  contain  the  provisions;  but  they  are  much  larger. 
In  the  early  state  of  the  nest  they  are  not  bigger  than  a 
hazel-nut ;  but  in  great  hills  they  are  oftentimes  four  or 
fire  inches  across. 

The  royal  chamber,  as  before  observed,  is  situated  as 
nearly  under  the  apex  of  the  hill  as  pouible,  and  Is  sur- 


As  soon  as  the  winter  is  fMist,  in  the  fint 
fine  day  in  April,  the  antJuU,  that  before 
seemed  a  desert,  now  swarms  witii  bcw  life, 
and  myriads  of  these  insects  are  aeen  just 
awaked  from  their  annual  lethargy,  and  pre. 

rounded  oo  all  sides,  both  above  and  below,  by  wfaM  Mr 
Smeathman  calls  the  royai  aparhmntf^  irliich  contabi 
only  those  labourers  and  soldiers  that  are  employed  ia 
defence  of  the  common  parents.  Thaso  apartmeBli 
compose  an  intricate  labyrinth,  whirJi  extends  a  fcst  er 
more  in  diameter  from  the  rojral  ehamher  oa  every  sidr. 
Here  the  nurseries  and  magazines  of  provisions  begis  , 
andy  being  separated  by  small  empty  chambers  and  gil- 
leries,  which  surround  tliem,  and  commimicate  with  eaci 
other,  are  continued  on  all  sides  to  the  outward  shell,  nd 
reach  up  within  two-thirds,  or  three-fearths  of  its  height, 
leaving  an  open  area  in  the  middle  under  the  dene. 
This  is  surrounded  by  large  pointed  arches,  which  an 
sometimes  two  or  three  feet  high  next  to  the  front  of  i^ 
ares»  but  diminish  rapidly  as  they  recede,  and  arv  sen 
lost  among  the  innumerable  chambers  and  nurseries  be- 
hind them.  The  inferior  buildhng,  or  asaemblage  d  aw- 
ssries«  chambers,  and  passages,  has  a  flattlab  lloor,  ^]&. 
out  any  perforation.  By  this  contrivance,  if  by  acddeat 
water  should  penetrate  the  external  dome,  the  apartnests 
below  are  preserved  from  injury.  Tho  area  has  also  a 
flattish  floor,  which  Is  situated  above  the  royal  efaambrr  : 
it  is  likewise  water-proof,  and  so  constructed,  tfast  i; 
water  gets  admittance,  it  runs  ofT  by  subterrmneom  pss- 
sagb9,  which  are  cylindrical  atid  some  of  them  so  mom 
as  even  thirteen  inches  in  diameter.  These  subtevTSRr- 
ous  passages  are  thickly  lined  with  the  sanae  kind  of  eb; 
of  which  the  hill  Is  ooroposed ;  they  ascend  the  uifena: 
part  of  the  external  sheH  in  a  spiral  form,  and  windmi 
round  the  whole  building  up  tt*  the  top,  intersect  aod 
communicate  with  each  other  at  diflerent  heights.  Froo 
every  part  of  these  large  galleries^  a  nnmber  of  pipes,  cr 
smaller  galleries,  leading  to  difftrenl  apartaents  of  the 
building,  proceed.  There  are  likewise  a  great  maoy 
whidi  lead  down^vard,  by  sloping  descents,  to  a  roii«ider- 
able  depth  under  the  surfeco  of  the  ground.  Other  gs^ 
lories  ascend  and  lead  out  horiaontally  on  every  side,  aiid 
are  also  carried  imder  ground,  but  near  the  surface,  u 
great  distances,  for  the  purpose  ef  foraging. 

W  hen  a  breach  is  made  in  one  of  the  walls  by  an  ax« 
or  other  instrument,  the  first  object  that  attracts  atten- 
tion is  the  bthaviour  of  the  soldiers  or  fighting  inserts. 
Immediately  after  the  blow  is  given,   a  siridier  comes 
out,  walks  about  the  breach,  and  seems  to  examine  tie 
nature  of  the  enemy,  or  cause  of  the  attack.       He  thee 
goes  into  the  hill,  gives  the  alarm,  and  in  a  short  time 
large  bodies  rush  out  as  fast  as  the  breach  will  permiL 
It  is  not  easy  to  describe  the  fury  that  actuates  thesr 
fighting  insects.     In  tlieir  eagerness  to  repel  the  enemr. 
they  frequently  tumble  dotvn  the  sides  of  the  hill,  but 
quickly  recover  themselves,  and  bite  everything  they  en- 
counter. This  biting,  joined  to  the  striking  of  their  forrep^ 
upon  the  building,  makes  a  crackling  or  vibrating  noi:<r. 
which  is  somewhat  shriller  and  quicker  than  the  trckii><: 
of  a  watch,  and  may  be  heard  at  the  distance  of  several 
feet.     While  the  attack  proceeds  they  are  in  the  noost 
violent  bustle  and  agitatlou.     If  they  seise  bold  of  any 
part  of  a  man's  body,  they  instantly  make  a  %Tound  which 
gives  some  pain.     When  they  attack  the  leg,  the  stain 
of  blood  upon  the  stocking  extends  more  than  an  inoh  in 
width.     Tbey  make  their  hooked  ja%vs  meet  at  the  ftr^t 
stroke,  and  never  quit  their  hold,  but  suflhr  themselves 
to  he  pulled  away  piece  after  pie<'e,  without  any  attempt 
to  escape.     On  the  other  hand,  if  a  perron  keeps  out  U 
their  reach,  and  gives  them  no  further  disturlMnce,  in 
less  than  half  an  hour  they  retire  into  the  nest,  as  1/  they 
supposed  the  monster  that  damaged  their  castle  had  fled. 
Before  the  whole  of  the  soldien  have  got  bi,  the  labcuring 
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paring  for  the  pleasure  aAd  fatigues  of  the 
season.  For  the  first  day  they  never  ofier  to 
leave  the  hill,  which  may  be  considered  as 
th#ir  citadel,  but  run  over  every  part  of  it,  as 
if  to  examine  its  present  situation,  to  observe 
what  injuries  it  has  sustained  during  the 
rigours  of  winter,  *  while  they  slept,  and  to 
meditate  and  settle  the  labours  of  the  day  en* 
suing. 

At  the  first  display  of  their  fbroes,  none  but 
the  wingless  tribe  appears,  while  those  fur- 
nished with  wings  remain  at  the  bottom. 
These  are  the  working  ants  that  first  appear, 
and  that  are  always  destitute  of  wings ;  the 
males  and  females,  that  are  furnished  with 
four  large  wings  each,  are  more  slow  in  mak- 
ing their  appearance. 

Thus,  like  bees,  theyare  divided  into  males, 
females,  and  the  neutral  or  the  working  tribe. 
These  are  all  easily  distinguished  from  each 
other ;  the  females  are  much  larger  than  the 
males ;  the  working  ants  are  tlie  smallest  of 
all.  The  two  former  have  wings;  which, 
however,  they  sometimes  are  divested  of ;  (he 
latter  never  have  any,  and  upon  them  are 
devolved  all  the  labours  that  tend  to  the  wel- 
fare of  the   community.     The  female,  also, 


insects  ara  all   in  notioiit  and  iiastoning  towards  tin 
breach,  eacb  of  Uiem  liaTiog  a  quanti^  of  tempered  mortar 
in  his  mouth.    This  mortar  they  stidc  upon  the  breach  as 
fast  as  they  arrive,  and  perform  the  operation -with  so  much 
despatch  and  iadiity,  that,  notwithstanding  the  immen- 
sity of  their  number,  they  never  stop  or  embvrass  one  an- 
other.  During  this  scene  ol  apparent  hurry  and  confusion, 
the  spectator  is  agreesMy  suq>rised,by  observing  a  regular 
wall  rising  and  gradually  filling  up  the  chasm.     While 
the  labourers  are  thus  employ^,  almost  all  the  soldiers 
remain  within,  except  here  and  there  one,  who  saunters 
about  among  six  hundred  or  a  thousand  labourers,  but  never 
touches  the  mortar.      One  soldier,  however,  invariably 
takes  his  station  close  to  the  wall  which  the  labourere  are 
building.      Tbis   soldier  turns  himself  leisurely  on  all 
sides,  and,  at  intervals  of  a  minute  or  two,  reises  his 
head,  besls  upon  thebnllding  with  his  forceps,  and  makes 
the  vibrating  noise  formerly  mentioned.      A  loud  hiss 
instantly  issues  from  the  inside  of  the  dome,  and  all  the 
subterraneous  caverns  and  passages.     That  this  hiss  pro- 
ceeds from  the  labourere  is  apparent ;  for,  at  every  signal 
of  this  kind,  they  work  with  redoubled  quickness  and 
alacrity.      A  renewal  of  the  attack,  however,  instantly 
changes  the  scene.     '<  On  the  first  stroke,"  Mr  Smeath- 
roan  remarks,  '*  the  labourere  run  into  ttie  many  pipes 
and  galleries  with  which  the  building  is  perioreted,  which 
they  do  so  quickly,  that  they  seem  to  vanish  ;  for  in  a 
few  seconds,  all  are  gone,  and  the  soldiera  rush  out  as 
numerous  and  as  vindictive  as  before.      On  finding  no 
enemy,  they  return  again  leisurely  into  the  hill ;  and, 
soon  after,  the  labourere  appear  loaded  as  at  firet,  as  ac- 
tive, and  as  sedulous,  with  soldiere  here  and  there  among 
them,  who  act  just  in  the  same  manner,  one  or  other  of 
them  giving  the  signal  to  hasten  the  business.     Thus  the 
pleasure  of  seeing  them  out  to  fight  or  to  work  alternately 
may  be  obtained  as  often  as  curiosity  excites,  or  time 
permits ;  and  it  will  certainly  be  found,  that  the  one 
order  never  attempts  to  fight,  nor  the  oUier  to  work,  let 
the  emergency  be  ever  so  great.'* 

^  Memoires  pour  servir  a  I'Histoire  des  Insectes  par 
Charles  de  Geer. 


may  be  distinguished  by  the  colour  and  struc- 
ture of  her  breast,  which  is  a  little  more  brown 
than  that  of  the  common  ant,  and  a  little 
brighter  than  that  of  the  mile. 

In  eight  or  ten  days  after  their  first  appear- 
ance, the  labours  of  the  hill  are  in  some  for- 
wardness ;  the  males  and  females  are  seen 
mixed  with  the  working  multitude,  and  pur- 
sued or  pursuing  each  otlier.  They  seem  no 
way  to  partake  in  the  common  drudgeries  of 
the  state  ;  the  males  pursue  the  females  with 
great  assiduity,  and  in  a  manner  force  them 
to  compliance.  They  remain  coupled  for 
some  time ;  while  the  males,  thus  united, 
suffer  tlieroselves  to  be  drawn  along  by  the 
will  of  their  partners. 

In  the  meantime,  the  working  l)ody  of  the 
state  take  no  part  in  their  pleasures ;  they  are 
seen  dilieently  going  from  the  ant-hill  in 
pursuit  of  food  for  themselves  and  their  asso. 
elates,  and  of  proper  materials  forgiving  a  com- 
fortable  retreat  to  their  young,  or  safety  to  their 
habitation.  In  the  fields  of  England,  anthills 
are  formed  with  but  little  apparent  regularity. 
In  the  more  southern  provinces  of  Europe, 
they  are  constructed  with  wonderful  contriv- 
ance, and  offer  a  sight  highly  worthy  a  na- 
turalist's curiosity.  These  are  generally  formed 
in  the  neighbourhood  of  some  large  tree  and  a 
stream  of  water.  The  one  is  considered  by 
the  animals  as  the  proper  place  for  getting 
food  ;  the  other, for  supplying  them  with  mois- 
ture, which  they  cannot  well  dispense  with. 
The  shape  of  the  ant-hill  is  that  of  a  sugar- 
loaf,  about  three  feet  high,  composed  of  van- 
ous  substances  ;  leaves,  bits  of  wood,  sand, 
earth,  bits  of  gum,  and  grains  of  corn.  These 
are  all  united  into  a  compact  body,  perforated 
with  galleries  down  to  the  bottom,  and  wind- 
ing  ways  within  the  body  of  the  structure. 
From  this  retreat,  to  the  water,  as  well  as  to 
the  tree,  in  different  directions,  there  are 
many  patlis  worn  by  constant  assiduity,  and 
along  these  the  busy  insects  are  seen  passing 
and  repassing  continually ;  so  that  from  May, 
or  the  beginning  of  June, according  to  the  state 
of  the  season,  they  work  continually,  till  the 
bad  weather  comes  on. 

The  chief  employment  of  the  working  ants 
is  in  sustaining  not  only  the  idlers  at  home, 
but  also  finding  a  sufficiency  of  food  for  them, 
selves.  They  live  upon  various  provisions,  as 
well  of  the  vegetable  as  of  the  animal  kind. 
Small  insects  they  will  kill  and  devour: 
sweets  of  all  kitids  they  are  particularly  fond 
of.  They  seldom,  however,  think  of  their 
community,  till  they  themselves  are  first 
satiated.  Having  found  a  juicy  fruit,  they 
swallow  what  they  can,  and  then  tearing  it  in 
pieces,  carry  home  their  load.  If  they  meet 
with  an  insect  above  their  match,  several  of 
them   will  fall  upon  it  at  once,  and,  having 
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nuutgled  it,  each  will  carry  off  a  part  of  the 
spoil.  If  they  meet,  in  their  excursions,  any 
thing  that  is  too  heavy  for  one  to  bear,  and 
yet  which  they  are  able  to  divide,  several  of 
them  will  endeavour  to  force  it  along,  some 
dragging  and  others  pushing.  If  any  one  of 
them  happens  to  make  a  lucky  discovery,  it 
will  immediately  give  advice  to  others,  and 
then,  at  once  the  whole  republic  will  put  them, 
selves  in  motion.  If  in  these  struggles  one  of 
them  happens  to  be  killed,  some  kind  survivor 
will  carry  him  off  to  a  great  distance,  to  pre* 
vent  the  obstructions  his  body  might  give  to 
the  general  spirit  of  industry. 

But  while  they  are  thus  employed  in  sup- 
porting the  state  in  feeding  abroad,  and  carry- 
ing in  provisions  to  those  that  continue  at 
home,  they  are  not  unmindful  of  posterity. 
After  a  few  days  of  fine  weather,  the  female 
ants  begin  to  lay  their  eggs,  and  those  are  as 
assiduously  watched  and  protected  by  the 
working  ants,  who  take  upon  themselves  to 
supply  whatever  is  wanting  to  the  nascent 
animars  convenience  or  necessity.  They  are 
carried,  as  soon  as  laid,  to  the  safest  situation, 
at  the  bottom  of  their  hill,  where  they  are 
carefully  defended  from  cold  and  moisture. 
We  are  not  to  suppose,  that  those  white  sub- 
stances which  we  so  plentifully  find  in 
every  ant-hill,  are  the  eggs  as  newly  laid. 
On  the  contrary,  the  ant's  egg  is  so  very  small, 
that,  though  laid  upon  a  black  ground,  it  can 
scarcely  be  discerned.  The  little  white  bodies 
we  see  are  the  young  animals  in  their  maggot 
state,  endued  with  life,  long  since  fr^ed  from 
the  egg,  and  often  involved  in  a  cone,  which 
it  has  spun  round  itself,  like  the  silk-worm. 
The  real  egg  when  laid,  if  viewed  through  a 
micniscope,  appears  smooth,  polished,  and 
shining,  while  the  maggot  is  seen  composed 
of  twelve  rings,  and  is  often  larger  than  the 
ant  itself. — It  is  impossible  to  express  the  fond 
attachment  which  the  working  ants  show  to 
their  rising  progeny.  In  cold  weather  they 
take  them  in  their  mouths,  but  without  offer- 
ing  them  the  smallest  injury,  to  the  very  depths 
of  their  habitation,  where  they  are  less  subject 
to  the  severity  of  the'  season.  In  a  fine  day 
they  remove  them  with  the  same  care  nearer 
the  surface,  where  their  maturity  may  be 
assisted  by  the  warm  beams  of  the  sun.  If  a 
formidable  enemy  should  come  to  batter  down 
their  whole  habitation,  and  crush  them  by 
thousands  in  the  ruin,  yet  these  wonderful  in- 
sects, still  mindful  of  their  parental  duties, 
make  it  their  first  care  to  save  their  offspring. 
They  are  seen  running  wildly  about,  and  dif. 
ferent  ways,  each  loaded  with  a  young  one, 
often  bigger  than  the  insect  that  supports  it. 
I  have  kept,  says  Swammerdam,  several  of 
the  working  ants  in  my  closet,  with  their 
young  in  a  glass  filled  with  earth.     I  took 


pleasure  in  observing,  that  in  proportion  as 
the  earth  dried  on  the  surface,  they  dug  deeper 
and  deeper  to  deposit  their  eggs  ;  and  when 
I  poured  water  thereon,  it  was  surprising  to 
see  with  what  care,  affection,  and  diligence, 
they  laboured,  to  put  their  brood  in  safety,  in 
the  driest  place.  I  have  seen  also,  that  when 
water  has  been  wanting  for  several  days,  and 
when  the  earth  was  moistened  after  it  a  little, 
they  immediately  carried  their  young  ones  to 
have  a  share,  who  seemed  to  enjoy  and  suck 
the  moisture. 

When  the  young  maggot  is  come  to  its  full 
growth,  the  breast  swells  insensibly,  it  casu 
its  skin,  and  loses  all  motion.  All  the  mem- 
bers which  were  hidden  before,  then  begin  to 
appear  ;  an  aurelia  is  formed,  which  repre- 
sents very  distinctly  all  the  parts  of  the  ani- 
mal, though  they  are  yet  without  motion,  and, 
as  it  were,  wrapped  up  in  swaddling  clothes. 
When  at  length  the  little  insect  has  passed 
through  all  its  changes,  and  acquired  its  pro- 
per maturity,  it  bursts  this  last  skin,  to  assume 
the  form  it  is  to  retain  ever  after.  Yet  this 
is  not  done  by  efforts  of  the  little  animal  alone, 
for  the  old  ones  very  assiduously  break  open, 
with  their  teeth,  the  covering  in  which  it  is 
enclosed.  Without  this  assistance  the  aurelia 
would  never  be  able  to  get  free,  as  M.  de 
Geer  often  found,  who  tried  the  experiment  by 
leaving  the  aurelias  to  themselves.  The  old 
ones  not  only  assist  them,  but  know  the  very 
precise  time  for  lending  their  assistance  ;  for, 
if  produced  too  soon,  the  young  one  dies  of 
cold  :  if  retarded  too  long,  it  is  suffocated  in 
its  prison. 

When  the  female  has  done  laying,  and  tlie 
whole  brood  is  thus  produced,  her  labours,  as 
well  as  that  of  the  male,  become  unnecessary ; 
and  her  wings,  which  she  had  but  a  short  time 
before  so  actively  employed,  drop  off.  What 
becomes  of  her  when  thus  divested  of  her  orna- 
ments  is  not  well  known,  for  she  is  seen  in 
the  cells  for  some  weeks  after.  The  males, 
on  the  other  hand,  having  no  longer  any  oc- 
cupation at  home,  make  use  of  uiose  wings 
with  which  they  have  been  furnished  by  na- 
ture, and  fly  away,  never  to  return  or  be  beard 
of  more.  It  is  probable  they  perish  with  the 
cold,  or  are  devoured  by  the  birds,  which  ane 
particularly  fond  of  this  petty  prey. 

In  the  meantime,  the  working  ants,  having 
probably  deposed  their  queens,  and  being 
deserted  by  the  males,  that  served  but  to  dog 
the  community,  prepare  for  the  severity  of  tbf 
winter,  and  bury  their  retreats  as  deep  in  the 
earth  as  they  conveniently  can.  It  is  now 
found  that  the  grains  of  corn,  and  other  sub- 
stances with  which  they  fdrnish  their  hill,  are 
only  meant  as  fences  to  keep  off  the  rigours  of 
the  weather,  not  as  provisions  to  support  then 
during  its  continuance.     It  is  found  generally 
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to  obtain,  that  every  insect  that  lives  a  year 
after  it  is  come  to  its  full  growth,  is  obliged  to 
pass  four  or  five  months  without  taking  any 
nourishment,  and  will  seem  to  be  dead  all  that 
time.  It  would  be  to  no  purpose,  therefore, 
for  ants  to  lay  up  corn  for  the  winter,  since 
they  lie  that  time  without  motion,  heaped  upon 
each  other,  and  are  so  far  from  eating,  that 
they  are  utterly  unable  to  stir.  Thus,  what 
authors  have  dignified  by  the  name  of  a  maga. 
zine,  appears  to  be  no  more  than  a  cavity, 
which  serves  for  a  common  retreat  when  the 
weather  forces  them  toreturn  to  their  lethargic 
state. 

What  has  been  said  with  exaggeration  of 
the  European  ant,  is  however  true,  if  asserted 
of  those  of  the  tropical  climates.  They  build 
an  ant-hill  with  great  contrivance  ana  regu- 
larity,  they  lay  up  provisions,  and  as  they  pro- 
bably live  the  whole  year,  they  submit  them- 
selves to  regulations  entirely  unknown  among 
the  ants  of  Europe. 

Those  of  Africa  are  of  three  kinds,  the  red, 
the  green,  and  the  black;  the  latter  are  above 
an  inch  long»  and  in  every  respect  a  most  for- 
midable  insect.  Their  sting  produces  extreme 
pain,  and  their  depredations  are  sometimes 
extremely  destructive.  They  build  an  ant-hill 
of  a  very  great  size,  from  six  to  twelve  feet 
high ;  it  is  made  of  viscous  clay,  and  tapers 
into  a  pyramidal  form.  This  habitation  is 
constructed  with  great  artifice ;  and  the  cells 
are  so  numerous  and  even,  that  a  honey- 
comb scarce  exceeds  them  in  number  and  re- 
gularity. 

The  inhabitants  of  this  edifice  seem  to  be 
under  a  very  strict  regulation.  At  the  slight- 
est warning  they  willsally  out  upon  whatever 
disturbs  them;  and  if  they  have  time  to  arrest 
tlieir  enemy,  he  is  sure  to  find  no  mercy. 
Sheep,  hens,  and  even  rats,  are  often  destroyed 
by  these  merciless  insects,  and  their  flesh  de- 
voured to  the  bone.  No  anatomist  in  the 
world  can  strip  a  skeleton  so  completely  as 
they;  and  no  animal,  how  strong  soever,  when 
they  have  once  seized  upon  it,  has  power  to 
resist  them. 

It  often  happens  that  these  insects  quit 
their  retreat  in  a  body,  and  go  in  quest  of  ad- 
ventures. **  During  my  stay,"  says  Smith, 
''at  Cape  Coast  Castle,  a  body  of  these  ants 
came  to  pay  us  a  visit  in  our  fortification.  It 
was  about  day-break  when  the  advanced  guard 
of  this  famished  crew  entered  the  chapel, 
where  some  negro  servants  were  asleep  upon 
the  floor.  The  men  were  quickly  alarmed  at 
the  invasion  of  this  unexpected  army,  and  pre- 
pared, as  well  as  they  could,  for  a  defence. 
While  the  foremost  battalion  of  ihsects  had  al- 
ready taken  possession  of  the  place,  the  rear- 
guard was  more  than  a  quarter  of  a  mile  dis- 
tant    The.  whole  ground  seemed  alive,  and 


crawling  with  unceasing  destruction.  After 
deliberating  a  few  moments  upon  what  was 
to  be  done,  it  was  resolved  to  lay  a  large  train 
of  gunpowder  along  the  path  they  had  taken: 
by  this  means,  millions  were  blown  to  pieces ; 
and  the  rear-guard  perceiving  the  destruction 
of  their  leaders,  thought  proper  instantly  to 
return  and  make  back  to  their  original  habi- 
tation." 

The  order  which  these  ants  observe,  seems 
very  extraordinary;  whenever  they  sally  forth, 
fifty  or  sixty  larger  than  the  rest  are  seen  to 
hesid  the  band,  and  conduct  them  to  their  des- 
tined prey.  If  they  have  a  fixed  spot  where 
their  prey  continues  to  resort,  they  then  form 
a  vaulted  gallery,  which  is  sometimes  a  quar- 
ter of  a  mile  in  length  ;  and  yet  they  will  hol- 
low it  out  in  the  space  of  ten  or  twelve  hours. 


CHAP.  VI. 

OF  THE  BEETLE,  AND  ITS  VARIETIES. 

Hitherto  we  have  been  treating  of  insects 
with  four  transparent  wings,  we  now  come  to 
a  tribe  with  two  transparent  wings,  with  cases 
that  cover  them  close  while  at  rest,  but  which 
allow  them  their  proper  play  when  flying. 
The  principal  of  these  are  the  Beetle,  the 
May-bug,  and  the  Cantharis.  These  are  all 
bred  like  the  rest  of  their  order,  first  from 
eggs,  then  they  become  grubs,  then  a  chrysa- 
lis, in  which  the  parts  of  the  future  fly  are  dis. 
tinctly  seen  ;  and,  lastly,  the  animal  leaves  its 
prison,  breaking  forth  as  a  winged  animal  in 
full  maturity. 

Of  the  Beetle  there  are  various  kinds  ;  all, 
however,  concurring  in  one  common  formation 
of  having  cases  to  their  wings,  which  are  the 
more  necessary  to  those  insects,  as  they  often 
live  under  the  surface  of  the  earth,  in  holes 
which  they  dig  out  by  their  own  industry. 
These  cases  prevent  the  various  injuries  their 
real  wings  might  sustain,  by  rubbing  or 
crushing  against  the  sides  of  their  abode. 
These,  though  they  do  not  assist  flight  yet 
keep  the  internal  wings  clean  and  even,  and 
produce  a  loud  buzzing  noise  when  the  animal 
rises  in  the  air. 

If  we  examine  the  formation  of  all  animals 
of  the  beetle  kind,  we  shall  find,  as  in  shell* 
fish,  that  their  bones  are  placed  externally  and 
their  muscles  within.  These  muscles  are 
formed  very  much  like  those  of  quadrupeds, 
and  are  endued  with  such  surprising  strength, 
that,  bulk  for  bulk,  they  are  a  thousand  times 
stronger  than  those  of  a  man. — The  strength 
of  these  muscles  is  of  use  in  digging  the  ani- 
mal's subterraneous  abode,  where  it  is  most 
I  usually  hatched y  and  to  which  it  most  fre- 
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quently  returns,  even  after  it  becoroes  a  winged 
insect  capable  of  flying. 

Beside  the  difference  which  results  from  the 
shape  and  colour  of  these  animals,  the  size 
also  makes  a  considerable  one;  somo  beetles 
being  not  larger  than  the  head  of  a  pin,  while 
others,  such  as  the  elephant  beetle,  are  as  big 
as  one's  fist  Bat  the  greatest  difference 
among  them  is,  that  some  are  produced  in  a 
month,  and  in  a  single  season  go  through  all 
the  stages  of  their  existence ;  while  others 
take  near  four  years  to  their  production, 
and  live  as  wuiged  insects  a  year  more. 
To  give  the  history  of  all  these  animals, 
that  are  bred  pretty  much  in  ^e  same 
way,  would  be  insipid  and  endless ;  it  will 
sumoe  to  select  one  or  two  from  the  number, 
the  origin  of  which  may  serve  as  specimens 
of  the  rest.  I  will,  therefore,  offer  the  history 
of  the  May-bug  to  the  readet^s  attention  ;  pre- 
mising that  most  other  beetles,  though  not  so 
long  lived,  are  bred  in  the  same  manner. 

The  May-bug,  or  dorr-beetle,  as  some  call 
it,  has,  like  all  the  rest,  a  pair  of  cases  to  its 
wings,  which  are  of  a  reddish  brown  colour, 
sprinkled  with  a  whitish  dust,  which  easily 
comes  off.  In  some  years  their  necks  are  seen 
covered  with  a  red  plate,  and  in  others  with  a 
black ;  these,  however,  are  distinct  sorts,  and 
their  difference  is  by  no  means  accidental. 
The  fore-legs  are  very  short,  and  the  better 
calculated  for  burrowing  in  the  ground,  where 
this  insect  makes  its  retreat.  It  is  well 
known,  for  its  evening  buzz,  to  children  ;  but 
still  more  formidably  introduced  to  the  ac- 
qnaintanc«  of  husbandmen  and  gardeners;  for, 
in  some  seasons,  it  has  been  found  to  swarm  in 
such  numbers  as  to  eat  up  every  vegetable 
production. 

The  two  sexes  in  the  May-bog  are  easily 
distinguished  from  each  other,  by  the  superior 
length  of  the  tufts,  at  the  end  of  the  horns,  in 
the  male.  They  begin  to  copulate  in  summer ; 
and  at  that  season  they  are  seen  joined  toge- 
ther a  considerable  time.  The  female  being 
impregnated,  quickly  falls  to  boring  a  hole 
into  the  ground  where  to  deposit  her  burden. 
This  is  generally  about  half  a  foot  deep,  and 
in  it  she  places  her  eggs,  which  are  of  an  ob- 
long shape,  with  great  regularity,  one  by  the 
other.  They  are  of  a  bright  yellow  colour, 
and  no  way  wrapped  up  in  a  common  covering, 
as  some  have  imagined.  When  the  female 
is  lightened  of  her  burden  she  again  ascends 
from  her  hole,  to  live  as  before  upon  leaves 
and  vegetables,  to  buzz  in  the  summer  evening, 
and  to  lie  hid  among  the  branches  of  trees  in 
the  heat  of  the  day. 

In  about  three  months  after  these  eggs  have 
been  thus  deposited  in  the  earth,  the  contained 
'nsect  begins  to  break  its  shell,  and  a  small 

ub  or  maggot  crawls  forth,  and  feeds  upon 


the  roots  of  whatever  vegetable  it  hsppeiu  to 
be  netfest* 

All  substanoes  of  this  kind  seem  equtlly 
grateful,  yet  it  is  probable  ti»e  mother  insect 
has  a  choice  among  what  kind  of  vegetables 
she^  shall  deposit  her  young.  In  this  msnner 
these  voracious  creatures  continue  in  the  worn 
state,  for  more  than  three  years,  devouring  the 
roots  of  every  plant  they  approach,  and  mik. 
ing  their  way  under  ground,  in  quest  of  food, 
with  great  dispatch  and  facility.  At  length 
they  grow  to  above  Ac  size  of  a  walnut,  being 
a  great  thick  white  maggot  with  a  red  head. 
which  is  seen  most  frequently  in  new-tunied 
earth,  and  which  is  so  eagerly  sought  after  bj 
birds  of  every  species.  When  largest,  they 
are  found  an  inch  and  a  half  long,  of  a  whitish 
yellow  colour,  with  a  body  consisting  of  twelre 
segments  or  joints,  on  each  side  of  which  there 
are  nine  breathing-holes,  and  three  red  feet 
The  head  is  large  in  proportion  to  the  body, 
of  a  reddish  colour,  with  a  pincer  before,  and 
a  semi-circular  lip,  with  which  it  cots  the 
roots  of  plants,  and  sucks  out  their  moisture. 
As  this  insect  lives  entirely  under  ground,  il 
has  no  occasion  for  eyes,  and  accordingly  it  is 
found  to  have  none ;  but  is  furnished  with  two 
feelers,  which,  like  the  crutch  of  a  blind  man, 
serve  to  direct  its  motion.  Such  ii  the  fonn 
of  this  animal,  that  lives  for  years  in  the  worm 
state  under  ground,  still  voracious,  and  every 
year  changing  its  skin. 

It  is  not  till  the  end  of  the  fourth  year,  tbil 
this  extraordinary  insect  prepares  to  emerge 
from  its  subterraneous  abode,  and  even  this  u 
not  effected  but  by  a  tedious  preparation. 
About  the  latter  end  of  autumn,  the  grab  b^ 
gins  to  perceive  the  approach  of  its  transfonu 
tion;  it  then  buries  itself  deeper  and  deeper 
in  the  earth,  sometimes  six  feet  beneath  the 
surface,  and  there  forms  itself  a  capaciout 
apartment,  the  walls  of  which  it  renders  Terr 
smooth  and  shining  by  the  excretions  of  its 
body,  its  abode  being  thus  formed,  it  begins. 
soon  after,  to  shorten  itself,  to  swell,  vnA  tf 
burst  its  last  skin,  in  order  to  assume  thefbn 
of  a  chrysalis.  This,  in  the  beginning,  ap- 
pears of  a  yellowish  colour,  which  heightens 
by  degrees,  till  at  last  it  is  seen  nearly  red. 
Its  exterior  form  plainly  discovers  all  the  ves- 
tiges of  the  future  winged  insect,  all  the  fore- 
parts being  distinctly  seen ;  while  behind,  the 
animal  seems  as  if  wrapped  in  swaddlin* 
clothes. 

The  young  May-bug  continues  in  this  atate 
for  about  three  months  longer ;  and  it  is  wt 
till  the  beginning  of  January,  that  the  anreliJ 
divests  itself  of  all  its  impediments,  and  be 
comes  a  winged  insect,  completely  formed. 
Yet  still  the  animal  is  far  from  attaining  is 
natural  strength,  health  and  appetite.  Iton* 
dergoes  a  kind  of  infant  imbecility;  and,  in- 
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like  most  other  insects,  that  the  instant  thev 
become  flies  are  arrived  at  their  state  of  fall 
perfection,  the  May-bug  continues  feeble  and 
sickly.  Its  colour  is  much  brighter  than  in 
the  perfect  animal,  ail  its  parts  are  soft,  and 
its  voracious  nature  seems,  for  a  while,  to  have 
entirely  forsaken  it.  As  the  animal  is  very 
often  found  in  this  state,  it  is  supposed,  by 
those  unacquainted  with  its  real  history,  that 
the  old  ones  of  the  former  season  have  buried 
themselves  for  the  winter,  in  order  to  revisit 
the  sun  the  ensuing  summer.  But  the  fact  is, 
the  old  one  never  survives  the  season,  but  dies, 
like  all  the  other  winged  tribe  of  insects,  from 
the  severity  of  cold  in  winter. 

About  the  latter  end  of  May,  these  insects, 
after  having  lived  for  four  years  under  ground^ 
burst  from  the  earth,  when  the  first  mild  even* 
ing  invites  them  abroad.  They  are  at  that 
time  seen  rising  from  their  long  imprisonment, 
from  living  only  upon  roots,  and  imbibing 
only  the  moisture  of  the  earth,  to  visit  the 
mildness  of  the  summer  air,  to  choose  the 
sweetest  vegetables  for  their  banquet,  and  to 
drink  the  dew  of  the  evening.  Wherever 
an  attentive  observer  then  walks  abroad,  he 
will  see  them  bursting  up  before  him  in  his 
pathway,  like  ghosts  on  a  theatre.  He  will 
see  every  part  of  the  earth,  that  had  its  snr. 
face  beat  into  hardness,  perforated  by  their 
egression.  When  the  season  is  favourable 
for  them,  they  are  seen  by  myriads  buzssing 
along,  hitting  against  every  object  that  inter- 
cepts their  flight  The  mid-day  sun,  how- 
ever, seems  too  powerful  for  their  constitutions; 
they  then  lurk  under  the  leaves  and  branches 
of  some  shady  tree ;  but  the  willow  seems  par- 
ticularly their  most  favourite  food ;  there  they 
lurk  in  clusters,  and  seldom  quit  the  tree  till 
they  have  devoured  all  its  verdure.  In  those 
seasons  which  are  favourable  to  their  propaga- 
tion, they  are  seen  in  an  evening  as  thick  as 
flakes  of  snow,  and  hitting  against  every  ob- 
ject  with  a  sort  of  capricious  blindness.  Their 
duration,  however,  is  but  short,  as  they  never 
survive  the  season.  They  begin  to  join  shortly 
after  they  have  been  let  loose  from  their  prison, 
and  when  the  female  is  impregnated,  she  cau- 
tiously  bores  a  hole  in  the  ground,  with  an  in- 
strument  fitted  for  that  purpose,  which  she  is 
furnished  with  at  the  tail,  and  there  deposits 
her  eggs,  generally  to  the  number  of  three- 
score. If  the  season  and  the  soil  be  adapted 
to  their  propagation,  these  soon  multiply  as 
already  described,  and  go  through  the  noxious 
stages  of  their  contemptible  existence.  This 
insect,  however,  in  its  worm  state,  though  pre- 
judicial to  man,  makes  one  of  the  chief  repasts 
of  the  feathered  tribe,  and  is  generally  the 
first  nourishment  with  which  they  supply  their 
young.  Rooks  and  hogs  are  particularly  fond 
of  these  worms,  and  devour  them   in   great 


numbers.  The  inhabitants  of  the  county  of 
Norfolk,  some  time  since,  went  into  the  prac- 
tice of  destroying  their  rookeries,  but  in  pro- 
portion as  they  destroyed  one  plague,  they 
were  pestered  with  a  greater;  and  these  insects 
multiplied  in  such  an  amazing  abundance,  as 
to  destroy  not  only  the  verdure  of  the  fields, 
but  even  the  roots  of  vegetables  not  yet  shot 
forth.  One  farm  in  particular  was  so  injured 
by  them  in  the  year  175  L,  that  the  occupier 
was  not  able  to  pay  his  rent,  and  the  landlord 
was  content  not  only  to  lose  his  income  for  that 
year,  but  also  gave  n^oney  for  the  support  of 
the  farmer  and  his  family.  In  Ireland  they 
suffered  so  much  by  these  insects,  that  they 
came  to  a  resolution  of  setting  fire  to  a  wood  of 
some  miles  in  extent,  to  prevent  their  mischie* 
vous  propagation.' 

I  ■■■■-!  -  ■  ■  . 

'  (irrM6#.— We  frequently,  (says  Mr  Rennie,  in  his  in. 
teresting  work  on  Insect  Traiisformations,)  hear  farmers 
and  gardeners  complaining  that  their  produce  is  de- 
stroyed by  **ihe  grub;"  they  might  with  equal  propriety 
accuse  *'  the  bird  "  when  their  ripe  seeds  are  devoured 
by  sparrows,  chaffinches,  linnets,  and  other  seed  .eaters. 
Instead  of  one  sort  of  grub,  as  the  expression  seems  to 
indic4ite,  we  are  far  under  the  mark  in  reckoning  a  thou- 
sand  species  indigenous  to  Britain,  each  peculiar  in  its 
food  and  its  manners.  We  shall,  however,  adhere  as 
nearly  as  possible  to  the  terms  in  common  use :  but  as  the 
larvsB  of  the  crane-fties  (TipufkUe  Leach),  being  without 
legs,  cannot  be  accurately  ranked  with  the  legged  grubs 
of  beetles,  we  shall  consider  them  as  maggots,  though 
they  are  usually  termed  grxibe  by  tiie  finrmers. 

The  most  destructive,  perbape,  of  the  creatures  usu- 
ally called  grubs,  are  the  larvs  of  the  may-bug  or  cock, 
chafer  {Afetoloniha  wulyarn),  but  too  well  kqown,  par- 
ticularly in  the  southern  and  midland  districts  of  Kng. 
land,  as  well  as  in  Ireland,  where  the  grub  is  called  the 
Connaught  worm ;  but  fortunately  not  abundant  in  the 
north.  We  only  once  met  with  tke  cockchafer  in  Scot- 
land, at  Sorn,  in  Ayrshire.  Even  in  the  perfect  state, 
this  insect  is  not  a  little  destructive  to  the  leaves  of  both 
forest  tnd  fruit  trees.  In  1823,  we  remember  to  have 
observed  almost  all  the  trees  about  Dulwich  and  Camber, 
well  defoliated  by  them ;  and  Salisbury  says,  the  leaves 
of  the  oaks  in  Richmond  Park  were  so  eaten  by  them, 
that  scarcely  an  entire  leaf  was  left.  But  it  is  in  their 
previous  larvas  state  that  they  are  most  destructive,  as  we 
shall  see  by  tracing  their  history. 

The  mother  cockchafer,  when  about  to  lay  her  eggs, 
digs  into  the  earth  of  a  meadow  or  corn-field  to  the  depth 
of  a  span,  and  deposits  them  in  a  cluster  at  the  bottom  of 
the  excavation.  Rv^iel,  in  order  to  watch  their  proceed- 
ings, put  some  females  into  glasses  half-AlIed  with  earth, 
covered  with  a  tuft  of  grass,  and  a  piece  of  thin  muslin. 
In  a  fortnight,  he  foinid  some  hundreds  of  eggs  deposited, 
of  an  oval  shape  and  a  pale  yellow  colour.  Placing  the 
glass  in  a  cellar,  the  eggs  were  hatched  towards  autumn, 
and  the  grubs  increased  remarkably  in  size.  In  the  fol- 
lowing May  they  fed  so  voraciously  that  they  required  a 
fresh  turf  every  second  day ;  and  even  this  proving  too 
scanty  provender,  he  sowed  in  several  garden  pots  a  crop 
of  peas,  lentils,  and  salad,  and  when  the  plants  came  up, 
ho  put  a  pair  of  grubs  in  each  pot ;  and  in  this  manner 
he  fed  them  through  the  second  and  third  years.  During 
this  period,  they  cast  their  skins  three  or  four  times, 
going  for  this  purpose  deeper  into  the  earth,  and  burrow, 
ing  out  a  hole  where  they  might  effect  their  change 
undisturbed;  and  they  do  the  same  in  winter,  during 
which  they  become  torpid  and  do  not  eat 
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Of  all  (he  beetle  kind  tbii  is  the  most 
numaroua,  and  tberefure  deKrves  the  chief  at- 
tention of  history.  The  numerous  varieties  of 
Other  kinds  might  repay  the  curiosity  of  the 


When  tha  gnib  cLuigM  ioto  «  pupk,  in  tb«  Uilnj 
luluinn  iTur  It  it  lulcliecl,  it  digi  t  tloillu'  burrow  ibout 
■  ytrd  d«B|j  j  uid  wtaan  lupl  in  x  pM,  and  pravmUd  from 
fioJng  deep  enough,  Jt  iIiowb  great  anea-^lneia  and  often 
diei^      TW  petWt  iMCtle  comw  farth  from  the  pupa  iu 


Tba  roiloniiig  (4)  loprewnts  the  lutein  Bying. 


y 


diligent  observer,  but  we  must  be  content  in 
general  to  observe,  that  in  the  great  outlines  of 
their  history,  ibey  resemble  those  of  which  wa 
have  jaat  been  giving  a  description ;  like  them 


colour  for  ten  or  Cweire  dayi,  nor  dod  it  Tenturo  aheTe 
grouud  before  May,  on  the  fourth  year  from  Ibm  time  M 
it!  hatching.  Altbtitiine,  the  Iwetlee  may  bo  obtensl 
Inuing  from  tbeir  holn*  In  tho  exnlng,  and  daifaiii| 
thenueivei  about  Iti  the  air  as  If  blind. 

Doling  the  three  lumnun  llien  of  llleir  eliitcace  ia 
the  grub  ilale,  thoie  iniecti  do  immente  injury,  burrcit- 
iiig  between  Uio  turf  and  tbe  »fl,  and  devouring  the 
rood  of  grast  and  other  plant*;  ao  that  tbe  turf  may  cuiS 
ba  rolled  ol^  ai  if  cut  by  a  turfing  ipade,  whilo  tba  u'l 
underneath  for  an  incb  or  more  it  lumid  lata  eoft  nmny 
like  tlie  bed  of  a  garden.  Mr  Aiiderun  of  Norwkb. 
menliona  hiving  Ksn  a  wbole  Reid  of  fine  flouriibiri| 
graaa  eo  undermined  by  theu  gnibaj  that  Id  a  few  week* 
it  became  aa  dry,  hiiltia,  and  withered  h  bay.  Bingic; 
*]bd  telli  ua  that  "  about  elxly  yean  ago.  ■  farm  uai 
Norwich  naa  to  infested  with  cockchafari,  that  the  faimtf 
■nd  hii  lerranli  affirmed  ihey  gathered  eighty  buabib 
of  them ;  aod  tlie  gruba  bad  done  h  much  injury,  that  \ix 
court  of  the  city,  in  eamptaaiou  to  the  poor  fellow't  mii- 
(orlune,  allowed  him  twcnty-fiie  pounds."  In  tiM  ysi 
ITS5,  a  farmer,  near  Bloti,  In  Fnnce,  employed  a  nmto 
of  children  and  poor  peraone  to  datroylhe  cockchaimii 
Ihe  rate  of  two  llardi  a  hkindred,  and  In  a  few  dayi  Ibn 
collected  fourteen  tbouaand. 

"  I  rememljer,"  »yi  Sallibury,  '■  feeing,  in  ■  nuiHr 
near  Bagthot,  lereral  acres  rf  young  foraet  (jve«,  paRi. 
eularly  larch,  the  rooti  of  which  were  comptelelj  deMnya^ 
bj  it,  »  much  »,  that  not  a  aingle  tree  wai  laft  alin.' 
We  are  doubtful,  however,  whether  thii  wai  tbe  grub  4 
the  rorkchafer,  and  think  il  more  likely  to  ban  bm 
that  of  the  green  nee  beetle  (CUowi  amrata).  mijkk 
feeda  on  the  roota  of  treea. 

The  grub  of  an  allied  genus,  lb«  midsummer  cUe- 
(Zanthaimia  SeiftitialU,  Leach),  hu  lor  the  last  two  yean 
been  abundant  on  Lewlibam  Hill,  Biackhsath,  dwac 
condder^le  [njui-y  to  herbage  and  garden  planta.  Tbb 
beetle  may  be  known  fnHn  being  nnaller  and  paler  ttoe 
the  cockchafer,  and  from  ita  not  appearing  bcffn  B<d- 
lumner.      The  grub  if  lery  similar. 

Tbe  beet  way  of  ptetentiMg  the  ravages  of  tfaeae  inseTC 
would  be  to  employ  children  to  collect  the  perfeci  iaoecu 
when  they  i^nt  appear,  before  they  lay  their  cggt;  bsl 
when  a  field  it  once  oiarrun  with  the  lame,  uothing  no 
be  dene  with  It,  except  paring  and  burning  tbe  wMbrt, 
or  ploughing  it  up,  and  turning  In  a  Sock  ol  ducka  or  etbii 
poultry,  or  a  drove  of  pigi,  which  are  aaid  to  eat  tkna 
grube,  and  to  fatten  on  the  hre.  Drenching  tbe  lilk! 
with  stable  urine  by  means  ot  reMrroir  carta,  like  tbe* 
used  for  watering  roada,  would,  if  lufficlantly  doie,  botk 
kill  the  gnibs,  and  beneficially  manure  the  land. 

The  grub  called  the  itire  vorwi,  though  not  vei;  ap- 
propriately, il  the  liritE  of  one  of  the  (prioK  or  rtuk 
beeUea  {IltnitrMpvi  Uitnd<H,  and  U.  aitennu,  LalroiUi' 
known  by  their  long  Aaltish  body,  and  their  power  al 
springing  with  a  clicking  louiid  out  of  tbe  hand  *br> 
caught.  In  soma  works  on  agriculture,  the  iarvc  of  ■ 
eommon  crane  fly  (TYpudi  o&ncea  or  T.  croeatm)  u  ' 
called  the  B^re  icanii, — we  tuppoee  by  mistake.  Tha 
grubs  of  the  diek  beetles.  Just  alluded  to,  era  Bid  it  ' 
Bienicander  and  by  Mr  Paul  of  Stanton,  Nortilk,  ^tt  , 
watched  their  traniformaltons,  to  continue  five  years  be-  ' 
fore  producing  tbe  perfect  Insect.  During  thia  tins  tU 
grub  leedi  chiefly  on  the  roots  of  wheat,  rye,  oats,  bark}, 
and  grsn;  but  seems  alto  sometimes  to  attack  the  largtf 
roots  of  potatoes,  carrots,  and  talad*.  Ita  ravagies  an 
often  to  extensive  as  to  cut  ofl'aDtir*  crops  o(  pain.  It 
appear!  (o  be  meet  partial  to  land  newly  broken  up  ;  *biI 
has  not  been  found  so  abundant  hi  mcadowtaud  putars 
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all  other  beetles  are  bred  from  the  egg,  which 
is  deposited  in  the  ground, or  sometimes,  though 
seldom,  in  the  barks  of  trees,  they  change  into 
a  worm;  they  subsist  in  that  state  by  living  upon 

unlen  in  fields  recently  laid  doirn  with  gnn.  *'  The 
wire  worm,"  says  Spence,  '*  is  particularly  destructive 
for  a  few  years  in  gardens  recently  converted  from  pas-^ 
ture  groand.  In  Uie  botanic  garden  at  Hull,  thus  dr- 
cumstaoeed,  a  great  proportion  of  the  annuals  sown  in 
181S  were  destroyed  by  iu  A  rery  simple  and  effectual 
remedy,  in  such  cases,  was  mentioued  to  me  by  Sir  Joseph 
Banks.  He  recommended  that  slices  of  potatoes  stuck 
upon  skewers,  should  be  buried  near  the  seeds  sown,  ex- 
amined every  day,  and  the  wir»-worms,  which  collect 
upon  them  in  great  numbers,  destroyed." 

The  wire  worm  is  luDg,  slender,  and  very  tough  and 
hard ;  but  otherwise  it  has  no  resemblance  to  wire,  being 
whitish  in  colour,  of  a  ilattish  form,  and  jointed  or  ringed. 
Iu  breathing  spiracles,  two  in  number,  are  on  the  back 
of  its  last  ring. 

An  insect  of  this  hmlly  {Eiater  ttoctiluau,  Linn.)  is 
exceedingly  destructive  in  the  West  Indies  to  the  sugar- 
cane ;  the  grub,  according  to  Humboldt  and  Bonpland, 

feeding  on  its  roots  and  killing  the  plants The 

insect  most  destructive  to  our  peas  is  the  pulse  beetle 
{Brttchus  granarnu,  Linn.)»  which  sometimes  lays  an 
egg  on  every  pea  in  a  pod,  which  the  grub^when  hatched, 
destroys.  In  the  same  way,  clover  seed  is  often  attacked 
hy  two  or  more  species  of  small  weevil  {ApUm,  Herbst), 
known  by  the  yellow  colour  of  their  thighs  or  their  feet ; 
and  when  the  farmer  expects  to  reap  considerable  profit, 
be  finds  nothing  but  empty  husks. 

Great  ravages  are  committed  in  granaries  by  the 
caterpillars  of  small  moths ;  but  these  are  rivalled  in  the 
^ork  of  destruction  by  several  species  of  grubs.  One  of 
these  grubs  is  called  by  the  French  cadelle  {TrogoaUa 
maurUanica,  Olivier),  and  is  reported  to  have  done  more 
damage  to  housed  grain  than  any  other  insect.*  The 
pest  Jf  the  granaries,  which  is  but  too  well  known  in 
this  country,  Is  the  grain  weevil  (Caknuira  granaria, 
Clairville),  the  same,  probably,  which  is  mentioned  by 
Virgil, 

Populatque  myentem  liurls  acerTum 

CorcuHo.  Gwrg.  I.  W. 

—  The  high  stacks  of  com 

Are  wasted  by  the  weevil.  Trapp, 

Kirby  and  Spence  calculate  tliat  a  single  pair  of  weevils 
may  produce  in  one  season  6000  descendants ;  and  they 
were  told  by  an  extensive  brewer  that  he  had  collected 
and  destroyed  them  by  bushels, — meaning,  no  doubt,  in. 
sects  and  damsged  grain  together. 

Another  beetle  grub,  popularly  called  the  meal  worm, 
the  larva  of  TeAebrio  moiitor,  Linn.,  which  lives  in  that 
state  two  years,  does  no  little  damage  to  flour,  as  well  as 
CO  bread,  c^es,  biscuit,  and  similar  articles     Accounts 
are  also  given  of  the  ravages  committed  by  the  grubs  of 
other  beetles,  of  several  species,  apparently  not  well  as- 
cerUined,  upon  diflerent  sorts  of  provisions,  such  as  ba. 
con,  bam,  dried  tongues,  ship-biscuit,  &c.  Sparrman  tells 
lis,  that  be  has  witnessed  the  ground  peas  on  ship-board 
so  infested  with  these  grubs,  that  they  were  seen  in  every 
spoonful  of  the  soup.     In  the  case  of  soup,  or  of  other 
food  which  has  been  exposed  to  heat,  the  only  inconveni- 
ence is  the  disgust  which  must  ensue ;  but,  unfortunately, 
there   may  sometimes  occur  circumstances  of  a  more 
serious  nature,— from  either  the  eggs  or  the  insects  them- 
selves being  incautiously  swallowed  alive.     We  do  not 
wish,  however,  to  create,  so  much  as  to  allay,  the  fears 
enteruined  by  those  who  are  unacquainted  with  the  ha- 
1)i  ts  of  insects ;  and  nothing,  we  are  persuaded,  will  do  this 
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the  roots  of  vegetables,  or  the  succulent  parts 
of  the  bark  round  them.  They  generally  live 
a  year  at  least  before  they  change  into  an  au- 
relia ;  in  that  state  they  are  not  entirely  roo- 

more  eliectually  than  a  statement  of  iaets  well  ascertained. 
"Several  people," says  Abb^  de  lapluche,  ''never  eat  fruit 
because  they  believe  that  spiders  and  other  insects  scatter 
their  eggs  upon  it  at  random ;  but  even  if  it  were  BOy  as 
it  is  not,  it  would  be  impossible  for  the  young,  should 
they  be  hatched  in  the  stomach,  to  live  there  for  an 
instant." 

Adheriog  (continues  Mr  Ronnie)  to  the  distinction  of 
terming  those  larva  which  are  destitute  of  feet,  maggoUy 
we  shall  notice  here  a  very  destructive  one,  which  is 
sometimes  popularly  called  the  grub,  and  sometimes  con- 
founded with  the  wire  worm.  We  allude  to  the  larva  of 
one  or  two  common  spedes  of  crane  flies  {TipuUdm),  well 
known  by  the  provincial  names  of  &ther-long-Ieg8,  Jenny- 
spiuners,  and  tailors.  These  insects  are  so  common  in 
some  meadows,  that,  being  very  shy  and  fearful  of  danger, 
they  rise  in  swarms  at  every  step— some  of  them  flying 
high,  others  only  skipping  orer  the  grass,  and  others 
running  and  using  their  long  legs  as  the  inhabitants  of 
marshy  countries  use  stifts,  and  employing  their  wings 
like  the  ostrich  to  aid  their  limbs. 

These  flies  deposit  their  eggs  in  the  earth;  sometimes 
in  grass  fields  or  moist  meadows,  and  sometimes  in  the 
tilled  ground  of  gardens  and  farms.  For  this  purpose 
the  female  is  provided  with  an  ovipositor  well  adapted  to 
the  operation,  consisting  of  a  sort  ef  plncer  or  forceps  oi 
a  homy  consistence,  and  sharp  at  the  point.  By  pre»- 
sure,  as  R^umur  says,  the  eggs  may  be  extruded  from 
this  in  the  same  way  as  the  stone  can  be  easily  squeezed 
out  of  a  ripe  cherry. 

The  eggs  are  exceedingly  small  and  black,  like  grains 
of  gunpowder,  and  each  female  lays  a  good  many  hun- 
dreds. The  position  which  she  asnimes  ^ipears  some- 
what awkward,  for  she  raises  herself  perpendiculariy  on 
her  two  bind  legs,  using  her  ovipositor  as  a  point  of  sup- 
port»  and  resting  with  her  lore  legs  upon  the  contiguous 
herbage.  She  then  thrusts  her  ovipositor  into  the  ground 
as  far  as  the  first  ring  of  her  body,  and  leaves  one  or  more 
eggs  in  the  bole;  aiul  next  moves  onwards  to  another 
placf,  but  without  bringing  Herself  into  a  horiwntal  posi- 
tion. The  maggot,  when  hatched  from  the  egg,  imme- 
diately attacks  the  roots  of  the  grass  and  other  herbage 
which  it  finds  nearest  to  St;  and  of  course  the  portion  of 
the  plant  above  ground  withers  for  lack  of  nourishment. 
In  many  districts  of  England  these  insects  cut  oflTa  large 
proportion  of  the  wheat  crop,  particularly,  it  would  appear, 
when  it  has  been  sown  on  clover  leys. 

The  maggot  of  a  minute  fly  of  the  same  family, 
known  by  the  name  of  the  wheat  fly,  {jCeeidomyia  Tri- 
tiei,  Kirby),  is  frequently  productive  of  great  damage 
in  the  crops  of  wheat.  The  parent  fly  is  wery  small, 
not  unlike  a  midge  {CitHcpUie*  pundata,  Latr.),  of  an 
orange  colour,  and  wiugs  rounded  at  the  tip,  and  fring- 
ed with  hairs.  The  female  is  furnished  with  a  re- 
tractile ovipositor,  four  times  as  long  as  the  body,  and  as 
fine  as  a  hair,  for  depositing  her  eggs,  which  she  does  in 
the  glumes  oif  the  florets  of  the  grain. 

The  Mtstianjiy  of  America  is  a  little  larger  than  our 
wheat  fly,  more  slender  in  the  body,  has  longer  legs,  and 
is  not  orange,  but  black  and  fulvous.  The  female  depo- 
siU  from  one  to  eight  or  more  eggs  on  a  single  plant  of 
wheat,  between  the  sheath  of  the  inner  leaf  and  the  stem 
nearest  the  roots ;  in  which  situation,  with  its  head  to^ 
wards  the  root  or  first  joint,  the  young  larva,  passes  the 
winter,  eating  into  the  stem,  and  causing  it  to  break. 

The  devastation  committed  by  the  Hessian  fly  seems 
to  have  been  first  observed  in  1770,  and  it  was  errone- 
OQsly  supposed  that  the  insect  was  conveyed  among  straw 
by   the    Hessian   troops   from  Germany.     It  was  first 
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lionleH,  nor  eatirel;    twaddlwl   up  withaul 
form. 

It  wonld  be  tediooi  uid  endkit  to  girt  r 
deicription  of  all ;  and  yet  it  would  be  an  un. 
pardonalilo  omusion  not  to  mention  th«  par- 
ticuUritiee  of  wme  beettea,  which  are  aingiilar 
ralher  from  their  Biie.  their  manneTi,  or  tbeir 
formation.  That  beetle,  which  Ibe  Americans 
call  ibe  Tumble-dung,  particularly  demands 
our  attention;  it  ia  all  over  oF  a  dusky  black, 
rounder  than  thoM  animal*  are  generally  found 
to  be,  and  bo  alrong,  though  not  much  larger 
than  the  common  black,  beetle,  ihat  if  one  of 
ibem  be  put  under  a  braai  candleitick,  it  will 


cauM  it  to  move  backward*  and  forwards,  as 
if  it  were  by  an  invuibie  hand,  to  the  admira- 
tion of  thoae  who  are  not  accustomed  to  the 
aigfalj  but  tbii  itrongth  ia  given  it  for  mnrb 
more  useful  purposes  than  those  of  exciting 
human  curiosity,  for  tbere  is  no  creature  more 
laborious,  either  in  seeking  lubaistence,  or  in 
providing  a  proper  retreat  for  its  young.  They 
are  endowed  with  sagacity  to  discover  aubw- 
tence  by  tbeir  excellent  smelling)  which  directs 
them  in  flight*  to  excrements  jtist  fallen  from 
man  or  beast,  on  which  they  ioslanllv  drop, 
and  fall  unanimously  to  work  in  forming 
d  balls  or  pellets  thereof,  in  the  middle  i/ 


Doticed  In  the  nhuL  Acldi  of  Long  lalind,  from  nbleh 
it  •pFrad  grwlBillf  iL  tba  nta  o(  flftMn  or  twenty  mirm 
round :  tiul  In  1T89  It  htd  adnnnd  toe  hundred  mllei 
U  original  tUtloo  In  Long  Iiltnd,     Othar  icroants 


(hat  eiery  leiwl  wu  nU»d  with  Ih 
mUwIIt  counted  on  1  glua  lumbler  which  bid  boon  tel 
down  for  ■  few  mlnulM  with  ■  liule  beer  In  IL  Thef 
were  obnrrFd  cronlng  the  Del*«tre  river  Ilk*  a  cloud  ; 
■nd  eTon  mnmUtne  do  not  Mom  In  interrupt  thsir  pro- 
greit.  Ws  aa  well  undanluid,  therefore,  that  »  (or- 
mldibla  >  nttgcr  abould  hire  ained  ■  reiy  greil  alarm ; 

ihould  ba  importtid.  Ths  prlvf  councl),  Incited,  nt  daj 
alter  day  In  deep  coneultalion  whit  nemiUTM  ihould  b« 
adopted  la  ward  oR  the  danger  of  a  catamllj'  mora  (o  be 
dreaded,  u  they  well  know,  thui  ths  plague  or  the  pet- 
tllencr.  Bxprenei  wars  lant  olTIn  all  dtreetlooi  to  (ha 
oAlcera  of  the  cuMomt  at  the  dlHerent  oulporti  mpaeting 
the  eumlnaticn  of  nrgoa>,— daapitcha  war*  wriltan  to 
the  unbaiudora  In  Pntice,  Amtrii.  Pniali,  and  Amer- 
iei,  to  gain  Infurmitioo, — and  u  Important  altogether 

and  the  documenti  coltocted  from  all  quarter*,  (ill  up- 
ward) of  two  htmdrod  page*. 

The  eheaie  tij  IPuphUa  Gairi  Fallen)  it  larj'  imall 
and  black,  with  whitlih  wlDgi  margfnid  with  blirk.  It 
waa  one  oT  tboM  eiperlmanted  upon  bf  Redl  to  prove 

cwiitrivanrr,  and  wiidom  appear,  coold  not  ba  the  pro- 
duction of  rhancB  or  rtMonnen,  but  the  w«li  of  the  lainB 
Omnipotent  hand  which  created  iha  heaToni  and  the 
earth.  Thli  tin;  )IUI*  (tj  i(  aeoordlngly  fnmiihed  with 
an  admirable  liKtrumant  for  dep«flllng  Its  egg«.  in  an 
oTlpoiitar,  which  It  can  Ihmit  out  and  extend  to  a  great 
length,  » that  II  can  penetrate  Is  a  comldinbta  depth 
lulo  Uw  rracki  of  cbeete,  where  It  lafi  its  aggi.  iM  In 
number.  '■  I  have  lean  them  mynlf,"  nfi  Swimmer- 
dam.  "  Ihruit  out  their  tall*  (or  this  purpote  to  an  arnac- 
liig  length,  and  by  that  nulhod  bur;  Ibe  eggt 


Tba  rhae9a-fao|iper  I*  fumiahed  with  two  htmtj  daw 

ihspad  maodlblai,  which  It  uiai  both  for  digging  intotbi 

cbeeie  sod  for  moving  itself,  being  deitltute  at  het.      lb 

powen  of  leaping  have  beco  ohaerved  hy  every  one  ;  an! 

Swammerdam  sayr,  "  I  have  *een  we,  who**  length  dn 

not  exceed  the  founh  of  an  Inch,  leap  out  of  a  box  hi 

Inches  deep,  that  is,  twenly-four  tlmai  the  length  li  in 

own  body :  otheri  leap  a  great  deal  higher."       Fw  ibi 

irp«a  it  flnt  erecti  itself  on  iti  tail,  which  is  furniilxi 

ith  two  wart-like  pnjections,  to  enibl*  it  to  malnUii 

I  balance.     It  then  bendi  ItMl/intoi  circle,  catcfaeath 

In  near  iH  tall  with  in  booked  mandibles  and  alt>. 

itrongly  rontraetlng  ItselF  from  a  circular  Into  ui  ablav 

'  rm,  it  tbrowi  itself  with  a  jeik  Into  a  itrvigbt  llnr.  uf 

lut  makes  the  [cap. 


•»  tHMBcn  iFiv*"'  owe'.  FbUh).  a,  ike  r 
I;  A  in  a  IrJtp'nfT  poidtlon ;  ir,  theiame  maynii 
foibil  i  /;  j,  tb*  ay.  natanl  •!». 


One  I 


ry  lurpriiing 


whick 


ariliat. 


found 


maggots  which  had  sprung  from  those  egg., 
perfectly  reaembling  thoaa  of  the  first  brood  that  liad 
produred  the  mother  fly.  I  c^iinc^  but  alio  take  notice 
that  ths  njtlaimess  of  cheese  Is  raaltf  cawad  by  thai* 
maggots  1  for  they  both  crumble  the  siriMtance  of  II  into 
email  particles  and  also  molltan  It  with  some  sort  of  li- 
quid, Bi>  that  the  decayed  part  rafjldly  apreaile,  I  once 
observed  a  cheese  which  I  had  purposely  exposed  to  this 
kind  of  fly  grow  moist  in  a  abort  lime  In  Ihoie  parts  of  it 
wriiere  eggi  had  been  depoaltad.  and  had  afterwards  been 
hatched  into  maggots ;  though,  before,  lbs  eheeta 
perCactly  aaund  and  an  lire." 


breathing-tube B  of  tile  cba«a  maggoi, 
placed,  as  In  caterpillars,  along  the  sides,  but  a  pair  ■ 
the  head  and  anolher  pair  near  the  laiU  Now,  ■» 
burrowing  In  the  moist  cheew,  thcaa  would  be  apt  to  St 
ohalructed  ;  bat  la  prevent  this,  it  baa  tba  power  ij  brjic- 
iiig  over  tba  front  pair  a  fuld  of  the  skin,  bivaibiiK  J 
the  meanwhile  through  the  tmder  pair.  Wall  may  S'^an^ 
metdom  denominate  these  contrivsncea  ''  nsprking  ir..'- 
acles  of  God's  power  and  wisdom  la  thit  abject  rreaiwi.' 
Like  (he  other  dastructlTe  iniacts  aboie  menirar- 
the  multiplicition  of  the  cheese  Sy  ia  checked  kj  tmt 
Insect,  whose  bi>l«7,  so  ^  as  we  ara  aware,  ia  not  i^- 
known.  Swammerdim  (bond  many  of  Um  ntkggau  ■'<ti 
other  lame  la  tbeir  bodle* ;  hut  be  did  not  tiac*  tWr 
transformations.  If  they  were  the  larva  of  ai 
it  must  be  exceedingly  mlniite. 
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which  they  lay  an  egg.  These  pellets,  in 
September,  they  convey  three  feet  deep  in  the 
earth,  where  they  lie  till  the  approach  of 
spring;  when  the  eggs  are  batched  the  nests 
burst,  and  the  insects  find  their  way  out  of 
the  earth.  They  assist  each  other  with  inde* 
fatigable  industry,  in  rolling  these  globular 
pellets  to  the  place  where  they  are  to  be  burled. 
This  they  are  to  perform  with  the  tail  fore, 
most,  by  raising  up  their  hinder  part,  and 
shoving  along  the  ball  with  their  hind-feet 
They  are  always  accompanied  with  other 
beetles  of  a  larger  size,  and  of  a  more  elegant 
structure  and  colour.  The  breast  of  this  is 
covered  with  a  shield  of  a  crimson  colour,  and 
shining  like  metal ;  the  head  is  of  the  like  co- 
lour,  mixed  with  green,  and  on  the  crown  of 
the  head  stands  a  shining  black  horn,  bended 
backwards.  These  are  called  the  kings  of  the 
beetles;  but  for  what  reason  is  uncertain,  since 
they  partake  of  the  same  dirty  drudgery  with 
the  rest' 

>  The  scientific  name  for  beatlos  is  Colgoptera.  They 
are  retdily  disUnguiabed,  (says  Mr  Dimcan,  in  the  Natur- 
alist't  Library,)  from  other  insects,  by  baTing  tbe  inferior 
wings  covered  and  protected  by  a  hard  case  or  shell.  This 
pecidiarity  of  structure  has  suggested  the  name,  which 
is  comfNMed  of  two  Greek  words,  and  signifies  tpi»gi  in 
a  aheath  {luXui,  a  skeath,  and  errif*,  winffs).  The 
term  was  first  used  by  Aristotle,  and  as  tlie  character  to 
which  it  refers  foims  a  rery  obvious  roaiic  of  distinction, 
It  lias  been  almost  universally  adopted  by  subsequent 
writers.  In  several  instances,  however,  it  fails  to  be  an 
accurate  definition  of  the  order,  for  there  are  some  beetles 
without  either  wings  or  sheath,  and  many  others  in  which 
the  latter  only  is  present.  To  the  other  characters  more  re- 
cently  added,  such  as  the  transverse  folding  of  the  wings,  and 
the  straight  sutural  line  down  the  middle  of  the  wingcases, 
separating  them  into  two  equal  portions,  there  are  likewise 
exceptions;  but  these  are  too  few  and  unimportant  to  inva. 
iidate  materially  the  general  correctness  of  the  definition. 

The  insects  to  which  these  characters  apply,  constitute 
one  of  the  most  numerous  orders  of  their  class.  In  this 
country  alone,  they  amount,  by  the  latest  and  most  ac- 
curate ceiuutf  to  upwards  of  3600,  thus  forming  nearly 
a  third  part  of  our  entire  insect  population.  This  is  con- 
siderably more  than  double  the  number  of  phanogamous 
or  flowering  plants  indigenous  to  Britain,  and  greatly  ex- 
ceeds the  wbole  amount  of  our  native  vertebrate  animals. 
When  compared  with  the  two  other  orders  that  are  next 
to  it  in  extent  in  this  country,  it  will  be  found  that  the 
Coleoptera  are  nearly  one  half  more  numerous  than  the  Le« 
pidoptera,  and  that  they  stand  much  in  the  same  relation  to 
the  Diptera  or  two  winged  flies.  Of  the  latter,  indeed,  all 
the  species  ascertained  to  inhabit  Europe  scarcely  exceed 
the  amount  of  British  Coleoptera ;  for  the  most  accurate  en- 
umeration of  the  European  Diptera  which  we  possess  maices 
them  about  3760.  The  native  Coleoptera  of  Sweden,  ac- 
cording to  the  enumeration  of  them  given  by  Gylienhal,  in 
his  admirable  Iruecta  Sueckth  are  about  4700  in  number. 
In  advancing  southwards,  these  insects  increase  in  a  ratio 
similar  to  what  is  observed  in  other  departments  of  na- 
ture ;  and  in  countries  under  the  tropics,  so  redundant  in 
every  l&ind  of  animal  life,  they  may  be  said  absolutely  to 
swarm.  We  are  without  sufficient  data,  however,  from 
which  to  form  an  accurate  estimate  of  their  total  amount. 
Some  years  since,  the  collection  of  tlie  Count  de  Jean  at 
Paris,  one  of  the  most  extensive  that  exists,  contained 
uo  fewer  than  20,000  species.  Many  others  are  no  doubt 


The  Elephant-Beetle  is  the  largest  of  this 
kind  hitherto  known,  and  is  found  in  South 
America,  particularly  Ouiana  and  Surinam, 
as  well  as  about  the  river  Oroonoko.     It  is  of 

to  be  found  in  diflarant  collections ;  and  when  we  take 
into  account  the  discoveries  daily  msde  by  the  numerous 
cultivators  of  this  branch  of  zoology,  and  the  extent  and 
fertility  of  tbe  countries  with  the  Insect  productions  of 
which  we  are  wholly  unacquainted,  there  seems  reason 
to  believe  that  it  cannot  be  much  short  of  SO,O0OL.that 
is,  10,000  above  the  estimate  formed  by  Ray  nearly  a 
century  and  a  half  ago,  as  the  probable  amount  of  the 
whole  class  of  insects ! 

Tliis  order  comprehends  some  of  the  largest  as  well  as 
the  most  minute  insects  with  which  we  are  acquainted. 
Certain  oHkopUtromt  species  belonging  to  the  genus 
PhoMma  surpass  them  in  length,  and  several  gigantic 
moths  are  of  greater  superficial  extent;  but  in  many 
beetles  length  of  body  is  combined  with  a  proportionate 
breadth  and  thickness,  which  renders  them  the  most 
bulky  and  nMssive  of  their  class.  A  fine  specimen  of 
Prionus  giganteus  measures  neariy  half  a  foot  in  length, 
the  breadth  is  about  two  inches,  and  the  expansion  of  the 
wings  is  nine  inches.  A  handsome  and  scarce  species 
of  the  same  family  {Priontu  armiUatut)  is  about  five 
inches  long  and  one  inch  and  three  quarters  broad,  and 
the  antennte,  which  are  very  strong  and  rigid,  are  up* 
wards  of  six  inches  in  length.  The  Hercules  beetle 
(Bynoitet  Bercuiei),  and  Scarabseus  Actaoo,  measure 
respectively  about  four  and  a  half  inches  in  length  in- 
cluding the  horns.  The  largest  coleopterous  insects  in< 
habiting  Britain  are  the  Hydr'&ut  pioeus,  and  the  Stag- 
beetle  {Lueanut  eervus).  The  latter  is  nearly  two  inches 
in  length,  including  the  mandibles  ;  and  the  former  is 
not  much  short  of  the  same  dimensions,  besides  being  of 
considerably  greater  breadth.  These  may  be  regarded 
as  tbe  giants  of  this  order  of  insects,  occupying  one  ex- 
tremity of  tbe  scale.  At  the  opposite  extremity  may  be 
placed  some  species  of  the  genera  Tricbopteryx,  Ato- 
maria,  and  Agathidium,  which  are  so  minute  as  not  to 
exceed  one-eighth  part  of  a  line  in  length;*  or,  to  adopt 
an  illustration  sometimes  employed,  they  are  absolutely 
not  bigger  than  the  full  stop  that  closes  this  period. 

The  structure  of  these  minute  beinga  is  perhaps  even 
more  calculated  to  excite  our  admiration  than  that  of  the 
larger  animals.  In  the  latter,  most  of  the  parts  are  of 
sufficient  sixe  to  come  within  the  direct  cognisance  of 
our  senses,  and  there  is  no  apparent  discrepancy  be- 
tween their  dimensions  and  the  iunctions  which  they  per- 
form ;  but  when  we  reflect  tliat  a  mere  animated  point, 
almost  invisible  to  the  naked  eye,  possesses  all  the  at- 
tributes which  belong  to  the  largest  of  its  race — that  ii 
is  furnished  with  an  external  covering  made  up  of  many 
parts  ac^usted  to  each  other  with  the  nicest  accuracy — 
that  it  is  supplied  with  all  the  requisite  organs  of  sense 
and  motion,  and  has  a  nervous  and  respiratory  system  of 
greater  complexity  than  many  of  the  larger  animals — 
that  the  various  processes  of  digestion,  assimilation,  and 
secretion,  are  continually  going  forward — that  not  a  limb 
can  be  put  in  motion  without  calling  into  play  a  multi- 
tude of  muscles— and  that  this  atomic  being  is  more- 
over endowed  with  iitstincts  which  regulate  with  almost 
unerring  certainty  all  its  habits  and  economy— >we  can 
scarcely  fail  to  regard  it  as  affording  a  more  striking  in- 
stance of  consummate  skill  than  if  it  had  occupied  a  much 
larger  space. 

**  The  shapely  limb,  and  lubricated  Joint, 
Within  the  small  dimenrions  of  a  point, 
Mmcle  and  nerve  mlnealoaaly  spun, 
His  mighty  work,  who  speaks  and  it  It  done  § 
The  invisible  in  things  scarce  seen  revealed. 
To  whom  an  atom  is  an  ample  field.'* 

•  A  Um  ii  Um  twtirik  psrt  art  Fiwch  Inch. 
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a  black  Gok)ur,  and  the  whol«  body  is  covered 
with  a  very  hard  thell,  full  at  thick  and  as 
strong  as  that  of  a  small  crab.  Its  length, 
from  the  hinder  part  to  the  eyes,  is  almost 
four  inches,  and  from  the  same  part  to  the  end 
of  the  proboscis,  or  trunk,  four  inches  and 
three  quarters.  The  transverse  diameter  of 
the  body  is  two  inches  and  a  quarter,  and  the 
breadth  of  each  elytron,  or  case  for  the  wings, 
is  an  inch  and  three-tenths.  The  antetinas,  or 
feelers,  are  quite  homy  ;  (or  which  reason  the 
proboscis,  or  trunk,  is  movable  at  its  insertion 
into  the  head,  and  aeexns  to  supply  the  place 
of  feelers.  The  horns  are  eight-tenths  of  an 
inch  long,  and  terminate  in  points.  The 
proboscis  is  an  inch  and  a  quarter  long,  and 
turns  upwards,  making  a  crooked  line,  ter- 
minating in  two  horns,  each  of  which  is  near 
a  quarter  of  an  inch  long ;  bat  they  are  not 
perforated  at  the  end  like  the  proboscis  of  other 
insects.  About  four- tenths  of  an  inch  above 
the  head,  on  that  side  next  the  body,  is  a  pro- 
minence  or  small  horn,  which,  if  the  rest  of 
the  trunk  were  away,  would  cause  this  part 
to  resemble  the  horn  of  a  rhinoceros.  There 
is  indeed  a  beetle  so  called,  but  then  the  horns 
or  trunk  has  no  fork  at  the  end,  though  the 
lower  horn  resembles  this/  The  feet  are  all 
forked  at  the  end,  but  not  like  lobster's  claws. 
To  this  cIrss  we  may  also  refer  the  Glow- 
worm, that  little  animal  which  makes  such  a 
distinguished  figure  in  the  descriptions  of  our 
poets.     No  two  insects  can  differ  more  than 

The  eolonred  Plate  71  exhibits  tome  of  the  raoeC  inte- 
resting 8{iceies  of  Coleopten. 

Fig.  1,  the  male  of  Searabctut  Hereulet,  or  Hercules 
Beetle,  found  in  the  Antilles  and  Gniana,  at  Rio  Janeiro, 
and  in  the  Atneriean  Islands. 

Fig.  2,  the  male  of  8earabdnt$  Tityut,  inhabiting  Caro- 
lina, Virginia,  and  other  North  American  states. 

Fig.  8,  Elaler  lineahu,  tlie  Striped  Click  Beetle,  abun. 
dant  in  Braiil,  Cayenne,  and  other  parts  of  tropical  America. 

Fig. 4,  CaUMoma9yeophanta,ih»  Splendid  Ground  Beetle 
rarely  found  in  Britain,  but  of  frequent  occurrence  in  the 
middle  and  southern  countries  of  Europe. 

Fig.  5,  Lamia  formosa,  the  Beautiful  Capricorn  Beetle, 
found  in  most  countries,  Britain  and  colder  dimes  excepted. 

Fig.  6,  Malaehim  margifuUua,  the  Margined  Malachius, 
a  native  of  France  and  England. 

Fig.  7,  Bupre$trii  omeBna,  the  beautiful  Bamcow  Beetle^ 
found  in  Braiil  and  other  tropical  countries  of  America. 

Fig.  8,  RkjfnckUe$  pubeaeetu,  the  Downy  Weevil,  a  native 
of  France,  Germany,  and  England. 

Fig.  9,  Cureulio  LatreUlii,  a  brilliant  insect  found  in 
BrasiL 

Fig.  10,  Eimolput  euprau,  the  Coppery  Eumolpus,  of 
which  about  thirty  different  kinds  inhabit  this  country. 

Fig.  11,  Cbeetnella  punctata,  the  Spotted  Lady-Bird 
Beetle,  «  beautifiil  insect  very  common  in  Britain. 

Fig.  12,  Chrffiomela  fastuota,  the  noble  Golden  Beetle, 
found  not  unlrequently  both  in  England  and  Scotland. 

The  Coleoptera  surpass  all  other  tribes  of  insects,  as 
well  as  the  higher  races  of  animals,  in  variety  of  form  and 
ringularity  of  structure.  We  view  these  characteristics  with 
comparative  disregard  on  account  of  the  smsll  siae  of  the 
beetle;  but  if  similar  features  were  observable  in  laiger 
animals  they  would  strike  us  with  terror  and  astonishment. 


the  male  and  female  of  this  species  irom  each 
other.     The  male  is  in  every  respect  a  beetle^ 
having  cases  to  its  wings,  and  rising  in  tb< 
air  at  pleasure  ;  the  female,  on  the  contrary, 
has  none,  hut  is  entirely  a  creeping  insect, 
and  is  obliged  to  wait  the  approaches  of  her 
capricious  companion.     The  body  of  the  fe- 
male has  eleven  joints,  with  a  shield  breast- 
plate, the  shape  of  which  is  oval  ;  the  bead  is 
placed  over  this,  and  is  very  small,  and  the 
three  last  joints  of  her  body  are  of  a  yellowish 
colour ;  but  what   distinguishes   it   from   all 
other  animals,  at  least  in  this  part  of  the  world, 
is  the  shining  light  which  it  emits  by  night, 
and  which  is  supposed  bv  some  philosophers 
to  be  an  emanation  which  she  sends  forth  to 
allure  the  male  to  her  company.     Most  trav- 
ellers who  have  gone  through  sandy  countries, 
must  well  remember  the  little  shining  sparks 
with  which  the  ditches  are  studded  on  each 
side  of  the  road.      If  incited  by  curiosity  to 
approach  more  nearly,  he  will  find  this  light 
sent  forth  by  the  glow-worm ;  if  he   should 
keep  the  little  animal  for  some  time,  its  light 
continues  to  grow  paler,  and  at  last  sppean 
totally  extinct     The   manner  in  -which   this 
light  is  produced  has  hitherto  continued  inex- 
plicable ;  it  is   probable  the  little  animal  is 
supplied  with  some  electrical  powers,  so  that 
by  rubbing  the  joints  of  its  body  against  each 
other,  it  thus  supplies  a  stream  of  light,  which 
if  it  allures  the  male,  as  we  are  told,  serves 
for  very  useful  purposes.^ 

*  We  boast  of  our  candles,  our  wax-Ilgbts,  mnd  oof 
Argnnd-lamps,  and  pitjr  our  fellow-men  who,  igmvanc 
of  our  methods  of  producing  artifieial  Ifgbt,  are  con- 
demned to  pass  their  nights  in  darkness.  We  regard 
these  inTontions  as  the  results  of  a  great  exertion  of 
human  Intellect,  and  never  conceWe  ft  possfble  tlint  other 
animals  are  able  to  aTaii  themselves  of  modes  of  {Uomin- 
ation  equal  If  efficient;  and  are  fumlfhed  with  tlie  means 
of  guiding  their  nocturnal  evolutions  bf  actual  light?,  simi- 
lar in  their  efleet  to  those  which  we  make  use  of.  YeC  manf 
insects  are  thus  provided.  Some  are  forced  to  eonteit 
themselves  with  a  single  candle,  not  more  vivid  than  tbe 
rush  Jight  which  glimmers  in  the  peasant's  cottage  ; 
otliers  exhibit  two  or  four,  which  cast  a  stronger  radi- 
ance ;  and  a  few  can  display  a  lamp  little  inJerier  in 
brilliancf  to  some  of  ours.  Not  that  theee  insects  an 
actually  possessed  of  candles  and  lamps.  You  are  awarv 
that  I  am  speaking  figuratively.  But  Provideiice  hat 
supplied  them  with  an  eflectual  substitute — a  liunfaiois 
preparation  or  secretion,  which  has  all  the  advantages  d 
our  lamps  and  candles,  without  their  inconveniences  : 
which  gives  light  sufficient  to  direct  their  nciotfons,  whifo 
it  is  incapable  of  burning ;  and  whose  lustre  Is  main- 
tained without  needing  fresh  supplies  of  oil  or  the  appli- 
cation of  the  snuffi>rs. 

Of  the  Insects  thus  singularly  provided,  the  commen 
glow-worm  {Lampyru  nocHhtca)  is  the  most  lamillar 
instance.  Who  that  has  ever  enjoyed  the  loxmy  td  a 
summer  evening's  walk  in  the  coimtry,  in  the  southern 
parts  of  our  island,  but  has  viewed  with  admiration  these 
<*  stars  of  the  earth  and  diamonds  of  the  nf  ght  ?**  And  if, 
living  like  me  in  a  district  where  it  is  rarely  met  with, 
the  first  time  you  saw  this  Insect,  chanced  to  be,  as  it 
was  in  my  case,  one  of  those  delightful  eveiiinga  which 


THE  BEETLE. 


549 


The  Cantliaris  is  of  the  beetle  kind,  from 
whence  come  cantharides,  well  known  in  the 
shops  by  the  name  of  Spanish  flies,  and  for 
their  use  in  blisters.     They  have  feelers  like 

an  English  tummer  seldom  yiolds,  wlien  not  a  breese 
disturbs  the  lialmy  air,  and  **  oToiy  sense  is  Joy,"  and 
hundreds  of  these  radiant  worms,  studding  their  mossy 
couch  with  mild  effulgence,  were  presented  to  your  won- 
dering eye  in  the  course  of  a  quarter  of  a  mile— you 
could  not  help  associating  with  the  name  of  glow-worm 
the  most  pleasing  recoHections.  No  wonder  that  an 
insect,  which  chiefly  exhibits  itself  on  occasions  so  inter- 
esting, and  whose  economy  is  so  remarluble,  should  have 
afforded  exquisite  images  and  illustntions  to  those  poets 
who  have  cultiTated  natural  history. 

If  you  take  one  of  these  glow.worms  home  with  you 
for  ezaminaUon,  you  will  find  that  in  shape  it  somewhat 
resembles  a  caterpUlar,  only  that  it  is  much  more  depres- 
sed ;  and  you  wiU  observe  that  the  light  proceeds  from 
a  pale-eokNired  patch  that  terminates  the  undenide  of 
the  abdomen.  It  is  not,  however,  the  larva  of  an  insect, 
but  the  perfect  female  of  a  winged  beetle*  from  which  it 
is  altogether  so  different,  that  nothing  but  actual  observa^ 
tion  could  have  inferred  the  fact  of  their  being  the  sexes 
of  the  same  insect  In  the  course  c^  your  inquiries,  you 
will  find  that  sexual  dilierences  even  more  extraordinary 
exist  in  the  insect  world. 

It  has  been  supposed  by  many  that  the  nfudes  of  the 
dillerent  species  of  Lampyru  do  not  possess  the  property 
of  giving  out  any  light ;  but  it  is  now  ascerUined  that 
this  supposition  is  inaccurate,  though  their  light  is  much 
less  vivid  than  that  of  the  female.  Ray  first  pointed  out 
this  £u!t  with  rsspect  to  L.  noeUlMca,  Geoffrey  also 
observed  that  the  male  of  this  species  has  four  small 
luminous  points,  two  on  each  of  the  two  last  segmenta  of 
the  belly ;  sod  his  observation  has  been  recently  con. 
firmed  by  Muller.  This  last  entomologist,  indeed,  saw 
only  two  shining  spots  :  but  from  the  insect's  having  the 
power  of  withdrawing  them  out  of  sight,  so  that  not  the 
smallest  trace  of  light  remains,  he  thinks  it  is  not  impro- 
bable  that  at  Uni.es  two  other  points  still  smaller  may  be  I 
exhibited,  as  Oeoffroy  has  dewnibed.  In  the  males  of 
Zr.  apUndiduia  and  ^L.  kimipiera  the  light  is  very  dis- 
tinct, and  may  be  seen  in  the  former  while  ilying.  The 
females  have  the  same  faculty  of  extinguishing  or  con- 
cealing their  ]ight->a  veiy  neceastry  provision  to  guard 
them  from  the  attacks  of  the  nightingale  and  other  noc- 
turnal birds.  Mr  White  oTen  thinks  that  they  regularly 
put  it  out  between  eleven  and  twelve  erery  night ;  and 
they  have  also  the  power  of  rendering  it  for  awhile  more 
riwld  than  onlinary. 

Authors  who  liave  notloed  the  luminous  parts  of  the 
common  female  glow-worm,  having  usually  contented 
themselves  with  stating  that  the  light  issues  from  the  three 
last  ventral  segments  of  the  abdomen.     I  shall  give  you 
the  result  of  some  observations  I  once  made  upon  this 
subject.     One  evening,  in  the  beginning  of  July,  meet- 
ing with  two  of  these  insects,  I  placed  them  on  my  hand. 
At   first  their  light  was  exceedingly  brilliant,  so  as  to 
appear  even  at  the  junctions  of  the  upper  or  dorsal  aeg^ 
ments  of  the  abdomen.     Soon  after  I  had  taken  them, 
one  withdrew  its  light  altogether,  but  the  other  continued 
to  shine.     While  it  did  this,  it  was  laid  upon  ito  back, 
the  abdomen  forming  an  anf^e  with  the  rest  of  its  body, 
and  the  last  or  snal  segment  being  kept  in  constant  mo- 
tion .     This  segment  was  dlsthigiiished  by  two  round  and 
rery  vivid  spots  of  light ;  which,  in  the  specimen  that 
had  ceased  to  shine,  were  the  last  that  disappeared,  and 
they  seem  to  be  the  first  parU  that  become  luminous, 
when  the  animal  is  disposed  to  yield  its  light.    The  pen- 
ultimate  and  antepenultimate  segments  each  exhibited  a 
middle  transvene  band  of  yellow  radiance,  terminated 
towards  the  trunk  by  an   obtusely-dentated   line  ;    a 


bristles,  flexible  cases  to  the  wines,  a  breast 
pretty  plain,  and  the  sides  of  the  belly  wrinkled. 
Cantfaarides  differ  from  each  other  in  their 
size,  shape,  and  colour ;    those  used  in  the 

greener  and  fainter  light  being  emitted  by  the  rest  of 
the  segment. 

Though  many  of  the  females  of  the  dii&rent  species  of 
Lampyrii  are  without  wings,  and  even  elytra,  (in  which 
circumstance  they  difler  from  all  other  apterous  Coleo- 
ptera,)  this  is  not  the  case  with  all.  The  female  of  L. 
ItaUcQ,  a  species  common  in  Italy,  and  which,  if  we  msy 
trust  to  the  accuracy  of  the  account  given  by  Mr  Waller 
in  the  PhUotopkical  TranMctitms  for  1684,  woiikl  seem 
to  have  been  taken  by  him  in  Hertfordshire,  is  winged  : 
and  when  a  number  of  these  moving  stars  are  seen  to 
dart  through  the  air  in  a  dark  night,  nothing  can  have 
a  more  beautihil  effect.  Dr  Smith  tells  us  that  the 
beaus  of  Italy  are  accustomed  in  an  evening  to  adorn 
the  heads  of  the  ladies  with  these  artificial  diamonds,  by 
sticking  them  Into  their  hair ;  and  a  similar  custom  pre- 
vails amongst  the  ladles  of  India. 

Besides  the  different  species  of  the  genus  Lampyru, 
all  of  which  are  probably  more  or  less  luminous,  another 
insect  of  the  beetle  tribe,  Elater  noctiiwnu,  ig  endowed 
with  the  same  property,  and  that  in  a  much  higher  de . 
gree.  This  insect,  which  is  an  Inch  long,  and  about 
one-third  of  an  inch  broad,  gives  out  its  principal  light 
from  two  transparent  eye-like  tubercles  placsd  upon 
the  thorax  ;  but  there  are  also  two  luminous  patches  con- 
cealed under  the  elytra,  which  are  not  visible  except 
when  the  insect  is  flying,  at  which  time  it  appears 
sdorned  with  fuur  brilliant  gems  of  the  most  beauti^l 
golden-blue  lustre  ;  in  fact,  the  whole  body  is  full  of 
light,  which  shines  out  between  the  abdominal  segments 
when  stretched.  The  light  emitted  by  the  two  thoracic 
tubercles  alone  is  so  considerable,  that  the  smallest  print 
may  be  read  by  moving  one  of  these  insects  along  the 
lines ;  and  in  the  West  India  Islands,  particularly  in  St 
Domingo,  where  they  are  very  common,  the  natives  were 
formerly  accustomed  to  emplq)r  these  living  lamps,  whirh 
they  called  Cucui/,  instead  of  candles  in  performing  their 
evening  household  occupations.  In  travelling  at  night, 
they  used  to  tie  one  to  each  great  toe ;  and  in  fishing  snd 
hunting  required  no  other  flambeau.  Southey  has  hap- 
pily introduced  this  insect  in  his  *<  Madoe,'*  as  furnishing 
the  lamp  by  which  Coatal  rescued  the  British  hero  from 
the  bands  of  the  Mexican  priests. 

**  She  beckoned  and  descended,  and  drew  out 
From  undemeath  ber  vest  a  cage^  or  net 
It  rather  migbt  be  called,  so  line  the  twiga 
Which  knit  it,  where  confined,  two  fire-ffiet  gara 
Their  lustre.    By  that  light  did  Madoe  first 
Behold  the  features  of  hit  lovely  guide.** 

The  brilliant  nocturnal  spectacle  presented  by  these 
insects  to  the  inhabitants  of  the  countries  where  they 
abound,  cannot  be  iMtter  described  tlian  in  the  language 
of  the  poet  above  referred  to,  who  has  thus  rsls  ted  its  first 
effect  upon  the  British  visitors  of  the  New  World  :— 

••  Sorrowing  we  beheld 
The  night  come  on ,  but  soon  did  night  display 
More  wonders  than  It  veil'd :  innomerooi  tribes 
From  the  wood  corer  swarm'd,  and  darkn««s  made 
Their  beauties  risible :  one  while  they  streamed 
A  bright  blue  radiance  upon  flowers  that  dosed 
Their  gorgeoos  coloon  from  the  eye  of  day ; 
Now  motionless  and  dark,  eluded  search, 
Self-ihroaded ;  and  anon,  starring  the  sky. 
Rose  like  a  ihower  of  fire.** 

With  regard  to  the  immediate  source  of  the  lominoQs 
properties  of  these  inserts,  Mr  Macartney,  to  whom  we 
are  indebted  for  the  most  recent  investigation  on  the 
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shops  also  do  the  same.  The  largest  in  these 
parts  are  about  an  inch  long,  and  as  much  in 
circumference,  but  others  are  not  above  three 
quarters  of  an  inch.    Some  are  of  a  pure  asure 

■uhjvct,  his  ascertaloed  that  lo  the  connnon  glow.wwm, 
and  in  EiaUr  noctUuau  and  ignihu,  the  light  proceeds 
from  maiMS  of  a  subeianoe  not  generally  differing,  except 
la  its  yellow  colour,  from  the  tnstertltii^  substance  (porpt 
graUtetut)  of  the  rest  of  the  body,  closely  applied  under- 
neath those  transparent  parts  of  the  insect's  sicin  which 
aflord  the  light.  In  the  glow-worm,  besides  the  last- 
mentioned  substance,  which,  when  the  season  for  gifing 
light  is  passed,  is  absorbed,  and  replaced  by  the  common 
instertitial  substance,  he  observed  on  the  inner  side  of  the 
last  abdominal  segment  two  minute  oral  sacs  formed  of 
an  elastic  spirally- wound  fibre  similar  to  that  of  the 
trachesB,  containing  a  soft  yellow  substance  of  a  closer 
texture  than  that  which  lines  the  adjoining  region,  and 
afiording  a  more  permanent  and  brilliant  light.  This 
light  he  found  to  be  less  under  the  control  of  the  insect, 
than  that  from  the  adjoining  luminous  substance,  which 
it  has  the  power  of  voluntarily  extinguishing,  not  by  re- 
tracting it  under  a  membrane,  as  Carradori  imagined, 
but  by  some  inscrutable  change  dependent  upon  its  will ; 
and  when  the  latter  substance  was  extracted  from  living 
glow.worm%  it  aflbrded  no  light,  while  the  two  sacs  in 
like  circumstances  shone  uninterruptedly  for  several 
hours.  Mr  Macartney  conceives,  from  the  radiated 
structure  of  the  instertitial  substance  surrounding  the  oval 
yellow  masses  immediately  under  the  transparent  spots 
in  the  thorax  of  Eiater  noetilueus,  and  the  sub-transpar- 
ency of  the  adjoining  crust,  that  the  instertitial  substance 
in  this  situation  has  also  the  property  of  shining-^i  sup- 
position which,  if  De  Geer  and  other  authors  be  correct  in 
stating  that  this  insect  has  two  luminous  patches  under  its 
elytra,  and  that  the  incisures  between  the  abdominal  sag- 
ments  shine  when  stretched,  may  probably  be  extended 
to  the  itkoi€  of  the  instertitial  substance  of  iU  body.  What 
peculiar  organisation  contributes  to  the  production  of 
light  in  the  hollow  projections  of  Puigora  laUmaria  and 
candelaria,  the  hollow  antennss  of  Paunts  spkaroeenu, 
and  under  the  whole  integument  of  Scolopendra  eiedrioa, 
Mr  Macartney  was  unable  to  ascertain.  ReS|)ecting  this 
last  he  remarlLs,  what  I  have  myself  observed,  that  there 
is  an  apparent  efiiision  of  a  luminous  fluid  on  its  surface, 
that  may  be  received  upon  the  band,  which  exhibits  a 
pISospborIc  light  for  a  few  seconds  afterwards  ;  and  that 
it  will  not  shine  unless  it  have  been  previously  exposed 
for  a  short  time  to  the  solar  light.  "^ 

With  respect  to  the  remote  cause  of  the  luminous 
property  of  insects,  philosophers  are  considerably  divided 
in  opinion.  The  disciples  of  modem  chemistry  have, 
in  general,  with  Dr  Darwin,  referred  it  to  the  slow 
combustion  of  some  combination  of  phosphorus  secreted 
from  their  fluids  by  an  appropriate  organisation,  and 
entering  into  combination  with  the  oxygen  supplied  in 
respiration.  This  opinion  is  very  plausibly  built  upon 
the  ascertained  existence  of  phosphoric  acid  as  an  animal 
secretion  ;  the  great  resemblance  between  the  light  of 
phosphorus  in  slow  combustion  and  animal  light ;  the 
remarltably  large  spirvula  in  glow-worms  ;  and  upon 
the  statement  that  the  light  of  the  glow-worm  is  ren- 
dered  more  brilliant  by  the  application  of  heat  and  oxy- 
gen gas,  and  is  extinguished  by  cold  and  by  hydrogen 
and  carbonic  acid  gases.  From  these  last  facts,  S^allan- 
sani  was  led  to  regard  the  luminous  matter  as  a  com- 
pound of  hydrogen  and  carbonated  hydrogen  gas.  Car- 
radori having  found  that  the  luminous  portion  of  the 
belly  of  the  Italian  glow-worm  (^LampyrU  ttaiica)  sh<me 

*  PAt7.  Tratu,  1810.  p.  981.~Mr  Macartney's  statement  on 


when  it  coald  have  had  no  recent  exposure  to  the  sun. 
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colour,  others  of  a  pure  8^>Id,  and  others  again 
have  a  mixture  of  pure  gold  andasare  colours; 
but  they  are  all  very  brilliant,  and  extremely 
beautiful.     These  insects,  as  is  well  known, 

in  vacuo,  in  oil,  in  water,  and  when  under  other  eireani- 
stances  where  the  pressure  of  oxygen  gas  mwa  fweduds^ 
with  Brugiiatelli  stscribed  the  properly  in  quoatioo  to  ihs 
imbibition  of  light  separated  from  the  food  dr  air  takca 
into  tile  body,  and  afterwards  seeroted  in  m  MooibKe  iana. 
LasUy,  Mr  IViacartney  having  aseertained  kj  •xperinwm 
that  the  light  of  a  glow-worm  is  not  dimSnisbed  by  immer- 
sion in  water,  or  increased  by  the  appliiaition  of  best : 
that  the  substance  afibrding  it,  thiNigh  poeticaUy  en 
ployed  for  lighting  the  lairies'  tapers,  is  iiica|Mble  of  ia* 
flammation  if  applied  to  the  flame  of  a  caiMlIe  er  red- 
hot  iron ;  and  when  separated  from  the  body,  •xhibits  as 
sensible  heat  on  the  tiMrmometer's  being  applied  to  it> 
rejects  the  preceding  hypothesis  as  unanirfmctesy,  bit 
without  substituting  any  other  explanation  ;  «u^cstii| 
however,  that  the  (acts  he  observed  are  moro  feieiiuMi 
to  the  supposition  of  light  being  a  quality  of  matter  tki 
a  substance. 

Which  of  these  opinions  is  the  more  oorreet,  I  de  aat 
pretend  to  decide.  But  though  the  experimeuts  ef  Mr 
Macartney  seem  fsirly  to  bear  him  out  in  denying  the  ess- 
tence  of  any  ordinary  combination  of  pho^honsa  in  Iuibb- 
ous  insects,  there  exists  a  contradiction  in  masy  of  !k 
statements,  which  requires  reconciling  beforo  final  dad- 
sion  can  be  pronounced.  The  difierent  results  obtained  ^ 
Forster  and  Spaliansani,  who  assert  that  ghyw-worai 
shine  more  brilliantly  in  oxygen  gas,  and  by  Bedor 
helm,  Dr  Hulme,  and  Sir  H.  Davy,  who  ooold  pcredw 
no  such  eflSsct,  may  perhaps  be  accounted  for  by  the  si^ 
position  that  in  the  latter  instances  the  inaecU  haviai 
been  taken  more  recently,  might  be  leas  sensible  lo  tte 
stimulus  of  the  gas  than  in  the  fonner,  where  peasft^ 
their  irritability  wac^  as  Brown  would  say,  aocumaiaM 
by  a  longer  abstinence  :  but  it  is  not  so  ca^  to  reooocSc 
the  experiment  of  Sir  H.  Davy,  who  found  tbe  light  «i 
the  glow-worm  not  to  be  sensibly  dimintabed  in  hyA«- 
gen  gas,  with  those  of  Spailansani  and  Dr  Hulme.  «te 
found  it  to  be  extinguished  by  the  same  gaa^  as  well  if 
by  carbonic  acid,  nitrous  and  sulphurated  bydrofes 
gases.  Possibly  some  of  these  contraidictory  results  wtn 
occasioned  by  not  adverting  te  the  &cu]^  wiuch  tk 
living  insect  possesses  of  extinguishing  its  lights  at  pba- 
sure  ;  or  diflerent  philosophers  may  have  vxpetime^iai 
on  ditlerent  species  of  Ltampyris. 

Tiie  general  use  of  this  singular  provision  is  net  mgA 
more  satisfactorily  ascertained  than  its  nature.     I  ba*t 
before  cor\jectured— and  in  an  instance  I  tbesi  related  i. 
seemed  to  be  so— 4hat  it  may  be  a  means  ef  deieBcs 
against  their  enemies.      In  difierent  Jiinds  of  insMli, 
however,  it  may  probably  have  a  diderent  object.    Tm0« 
in  the  lantern-flies  {FtUgora)  whose  light  precxdos  then, 
it  may  act  the  part  that  their  name  imports,  eoaUii^ 
them  to  discover  their  prey,  and  to  steer  tbcmselvei 
safely  in  the  night.     In  the  (ire-flies,  iEkder^  if  we  c» 
aider  the  infinite  numbers  that  in  certain  cHsnatea  sac 
situatioos  present  themselves  every  where  Sn  tbe  nig U, 
it  may  distract  the  attention  of  their  enemies  er  alars 
them.       And  in  the  glowr-worm — sinoe   tbnir  ti^  '» 
usually  most  brilliant  in  the  female  ;  in  some  specici,  i 
not  all,  present  only  in  the  season  when  the  aexsa  fts 
destined  to  meet ;  and  strikingly  more  vivid  at  tbe  v«n 
moment  when   the  meeting  takes   place— besides  sk 
above  uses,  it  is  most  probably  intended  to  opoducs  u< 
sexes  to  each  other.     This  seems  evidently  the  desip 
in  view  in  those  speries  in  which,  as  in  the  comBtf 
glow-worm,  {L.  noctUuca,  L,)  th«  iiemalea  are  apters* 
The  torch  which  the  wingless  female,  doon?ed   to  era*- 
upon  the  grass,  lights  up  at  the  approach  of  night,  '»  * 
beacon  wUch  unerringly  guides  the  vagi^ant  male  to  ik« 
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are  of  tlie  greatest  benefit  to  mankind,  making 
a  part  in  many  medicines  conducive  to  hnman 
preservation.  They  are  chiefly  natives  of 
Spain,  Italy,  and  Portugal;  but  they  are  to 
be  met  with  also  about  raris  in  the  summer 
time,  upon  the  leaves  of  the  ash,  the  poplar, 
and  the  rose-trees,  and  also  among  wheat,  and 
in  meadows.  It  is  very  certain,  that  these 
insects  are  fond  of  ash-leaves,  insomuch  that 
they  will  sometimes  strip  one  of  these  trees 
quite  bare.  Some  affirm  that  these  flies  de- 
light in  sweet»s'meiling  herbs ;  and  it  is  very 
certain,  that  they  are  fond  of  honey.suckles, 
lilac,  and  wild-cherry  shrubs;  but  some  that 
have  sought  after  them  declare  they  never 
could  find  them  on  elder-trees,  nut-trees,  and 
among  wheat  We  are  told  that  the  country 
people  expect  the  return  of  tbese  insects  every 
seven  years.  It  is  very  certain,  that  such  a 
number  of  these  insects  have  been  seen  to- 
gether in  the  air,  that  they  appeared  like 
swarms  of  bees ;  and  that  they  have  so  dis- 
agreeable  a  smell,  that  it  may  be  perceived  a 
great  way  off,  especially  about  sun-set,  though 
they  are  not  seen  at  that  time.  This  bad 
smell  is  a  guide  for  those  who  make  it  their 
business  to  catch  them.  When  they  are 
caught  they  dry  them,  after  which  they  are 
so  light,  that  fifty  will  hardly  weigh  a  drachm. 
Those  that  gather  them  tie  them  in  a  bag,  or 
a  piece  of  linen  cloth,  that  has  been  well  worn, 
and  then  they  kill  them  with  the  vapours  of 
hot  vinegar,  after  which  they  dry  them  in  the 
sun,  and  keep  them  in  boxes.  These  flies, 
thus  dried,  being  chemically  analysed,  yield 
a  great  deal  of  volatile  caustic  salt,  mixed  with 
a  little  oil,  phlegm,  and  earth.  Cantharides 
are  penetrating,  corrosive,  and,  applied  to  the 
skin,  raise  blisters,  from  whence  proceeds  a 
great  deal  of  serosity.  They  are  made  use  of 
both  inwardly  and  outwardly.  However, 
it  is  somewhat  strange  that  the  effects  of 
these   flies   should   fall  principally  upon  the 

'*  love-Sllumiiied  form,"  however  obscure  the  place  of  her 
abode.  It  has  been  objected,  however,  to  this  explana. 
tion,  that— since  both  larva  and  pupa,  as  De  Geer  ob- 
served,  and  the  males  shine  as  well  as  the  females — the 
meeting  of  the  sexes  can  scarcely  be  the  object  of  their 
luminous  provision.  But  this  difficulty  appears  to  me 
easily  surmounted.  As  the  light  proceeds  from  a  pecu- 
liftrly  organized  substance,  which  probably  roust  in  part 
be  elaborated  fn  the  larva  and  pupa  states,  there  seems 
nothing  inconsistent  in  the  Aict  of  tome  light  being  then 
cmiited,  with  the  supposition  of  its  being  destined  solely 
for  use  in  the  perfect  state  :  and  the  circumstance  of  the 
male  having  the  same  luminous  property,  no  more  proves 
that  the  superior  brilliancy  of  the  female  is  not  intended 
for  conducting  him  to  her,  than  the  existence  of  nipples 
and  sometimes  of  milk  in  man,  proves  that  the  breast  of 
woman  is  not  meant  for  the  support  oC  her  ofTspring, 
We  often  see,  without  being  able  to  account  for  the  fact, 
except  on  Sir  B.  Home's  idea,  that  the  sex  of  the  ovum 
Is  undetermined,  traces  of  an  organization  in  one  sex 
indisputably  intended  for  the  sole  use  of  the  other.—  In. 
irodfuiion  to  Entomolog$f^  6y  Kirby  and  Spenee. 


urinary  passages  ;  for  though  some  authors 
have  endeavoured  to  account  for  this«  we  are 
still  in  the  dark,  for  all  they  have  said  amounts 
to  no  more  than  that  they  affect  these  parts  in 
a  manner  which  may  be  very  learnedly  des- 
cribed, but  very  obscurely  comprehended. 

An  insect  of  great,  though   perhaps   not 
equal  use  in  medicine,  is  that  which  is  known 
by  the  name  of  the  Kermes  ;  it  is  produced 
in  the  excrescence  of  an  oak,  called  the  berry- 
bearing  ilex,  and  appears  at  first  wrapped  up  in 
a  membranaceous  bladder,  of  the  size  of  a 
pea,  smooth  and  shining,  of  a  brownisii-red 
colour,  and  covered  with  a  very  fine  ash-col- 
cured  powder.     This  bag  teems  with  a  num- 
ber of  reddish  eggs  or  insects,  which  being 
rubbed  with  the  fingers  pour  out  a  crimson 
liquor.     It  is  only  met  with  in  warm  countries 
in    the  months  of  May   and  June.     In  the 
month  of  April  this  insect  becomes  of  the  size 
and  shape  of  a  pea,  and  its  eggs  some  time 
after  burst  from  the  womb,  and  soon  turning 
worms,  run  about  the  branches  and  leaves  of 
the  tree.     They  are  of  two  sexes,  and  the  fe- 
males  have  been  hitherto  described ;  but  the 
males  are  very  distinct  from  the  former,  and 
are  a  sort  of  small  flies  like  gnats,  with  six 
feet,  of  which  the  four  forward  are  short,  and 
the  two  backward  long,   divided   into    four 
joints  and  armed  with  three  crooked   nails. 
There  arc  two  feelers  on  the  head,  a  line  and 
a  half  long,  which  are  movable,  streaked,  and 
articulated.     The  tail,  at  the  back  part  of  the 
body,  is  half  a  line  long,  and  forked.     The 
whole  body  is  covered  with  two  transparent 
wings,  and  they  leap  about  in  the  manner  of 
fleas.     The  harvest  of  the  kermes  is  greater  or 
less  in  proportion  to  the  severity  of  the  winter, 
and  the  women  gather  them  before  sun-rising, 
tearing  them  off  with  their  nails,  for  fear  there 
should  be  any  loss  from  the  hatching  of  the  in- 
sects.     They  sprinkle  them  with  vinegar,  and 
lay  them  in  the  sun  to  dry,  where  they  acquire 
a  red  colour. 

An  insect,  perhaps,  still  more  useful  than 
either  of  the  former,  is  the  Cochineal,  which 
has  been  variously  described  by  authors  ;  some 
have  supposed  it  a  vegetable  excrescence  from 
the  tree  upon  which  it  is  found ;  some  have 
described  it  as  a  louse  ;  some,  as  a  bug  ;  and 
some,  as  a  beetle.  As  they  appear  in  our 
shops  when  brought  from  America,  they  are 
of  an  irregular  shape,  convex  on  one  side,  and 
a  little  concave  on  the  other  ;  but  are  both 
marked  with  transverse  streaks  or  wrinkles. 
They  are  of  a  scarlet  colour  within,  and  with- 
out  of  a  blackish  red,  and  sometimes  of  a 
white,  reddish,  or  ash  colour,  which  are  ac- 
counted the  best,  and  are  brought  us  from 
Mexico.  The  cochineal  insect  is  of  an  oval 
form,  of  the  size  of  a  small  pea,  with  six  feet, 
and  a  snout  or  trunk.     It  brings   forth   its 
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young  alive,  and  is  nourished  by  sucking  the 
juice  of  the  plant.  Its  body  consists  of  seve- 
ral rings,  and  when  it  is  once  6xed  on  the 
plant,  it  continues  immovable^  being  subject 
to  no  change.  Some  pretend  there  are  two 
sortSy  the  one  domestic,  which  is  best ;  and 
the  other  wild,  that  is  of  a  vivid  colour; 
however,  thev  appear  to  be  the  same,  only 
with  this  difference,  that  the  wild  feeds  upon 
uncultivated  trees,  without  any  assistance, 
whereas  the  domestic  is  carefully »  at  a  stated 
season,  removed  to  cultivated  trees,  where  it 
feeds  upon  a  purer  juice.  Those  who  take 
care  of  these  insects,  place  them  on  the  prickly 
pear-plant  in  a  certain  order,  and  are  very  in- 
dustrious in  defending  them  from  other  insects; 
for  if  any  other  kind  come  among  them,  they 
take  care  to  brush  them  off  wilh  foxes'  tails. 
Towards  the  end  of  the  year,  when  the  rains 
and  cold  weather  are  coming  on,  which  are 
fatal  to  these  insects,  they  take  off  the  leaves 
or  branches  covered  with  cochineal,  that  have 
not  attained  their  utmost  degree  of  perfection, 
and  keep  them  in  their  houses  till  win- 
ter is  past  These  leaves  are  very  thick  and 
juicy,  and  supply  them  with  sufficient  nour- 
ishment, while  they  remain  within  doors. 
When  the  milder  weather  returns,  and  these 
animals  are  about  to  exclude  their  young,  the 
natives  make  them  nests,  like  those  of  birds, 
but  less  of  tree  moss,  or  soft  hay,  or  the  down 
of  cocoa-nuts,  placing  twelve  in  every  nest. 
These  they  fix  on  the  thorns  of  the  prick ly- 
pear  plant,  and  in  three  or  four  days'  time 
they  bring  forth  their  young,  which  leave 
their  nests  in  a  few  days,  and  creep  upon  the 
branches  of  the  plant,  till  they  find  a  proper 
place  to  rest  in,  and  take  in  their  nourish- 
ment; and  until  the  females  are  fecundated 
by  the  males,  which,  as  in  the  former  tribe, 
differ  very  widely  from  the  females,  being 
winged  insects,  whereas  the  others  only  creep, 
and  are  at  most  stationary.  When  they  are 
impregnated,  they  produce  a  new  offspring,  so 
that  the  propagator  has  a  new  harvest  thrice 
a-year.  When  the  native  Americans  have 
gathered  the  cochineal,  they  put  them  into 
holes  in  the  ground,  where  they  kill  them 
with  boiling  water,  and  afterwards  dry  them 
in  the  sun,  or  in  an  oven,  or  lay  them  upon 
hot  plates.  From  the  various  methods  of  kill, 
ing  them,  arise  the  different  colours  which 
they  appear  in  when  brought  to  us.  While 
they  are  living  they  seem  to  be  sprinkled  over 
with  a  white  powder,  which  they  lose  as  soon 
as  the  boiling  water  is  poured  upon  them. 
Those  that  are  dried  upon  hot  plates  are  the 
blackest.  What  we  call  the  cochineal  are 
only  the  females,  for  the  males  are  a  sort  of 
ffy,  as  already  observed  in  the  kermes.  They 
are  used  both  for  dying  and  medicine,  and  are 
said   to  have  much  the   same  virtue    as  the 


kermes,  though  they  are  now  seldom  used 
alone,  but  are  mixed  with  other  things  for  the 
sake  of  the  colour.^ 


1  To  tbe  beetle  kind  alio  belong  those  animals  whirb 
cause  such  alarm  to  the  supentitioiis  bj  their  ticking 
noise,  whirh  is  vulgarly  called  tbe  deatb-vratcb.  Vari- 
ous species  of  tliis  ioeect  are  to  be  found  in  Britain. 

The  Death'ttatch  or  Ptinus,  is  a  dusky  or  somewla: 
hairy  insect,  with  irregular  brownish  spots.  alMUt  a 
quarter  of  an  inch  in  length.  Notwithstanding  its 
smallneas,  this  creature  is  often  the  cause  of  wunam 
alarm  among  tbe  lower  classes  of  people,  ironi  the  ncne 
that  it  makes  at  a  certain  time  of  the  year^  resembling 
the  ticking  of  a  watch.  Prom  this  it  hia  its  name  ;  fsr, 
whenever  this  hau\ty  is  exerted,  it  is  esteemed  portentiTe 
of  death  to  some  one  of  the  family  in  the  houso  where  it 
is  heard.  It  is  chiefly  in  the  advanced  state  of  aprio; 
that  this  insect  commences  its  noise,  whicli  is  do  met 
than  a  call  or  signal  by  which  they  are  mutually  attraeicd 
to  each  other ;  and  it  may  be  considered  as  anait^OBS 
to  the  call  of  birds.  This  noise  does  not  arise  from  the  voice, 
but  from  the  insect's  beating  on  any  hard  Substance  mixt 
the  shield  or  fore-part  of  the  head.  The  general  nunibK 
of  successive  distinct  strokes  is  from  seven  to  nine,  cr 
eleven.  These  are  given  in  pretty  quick  surccsskr, 
and  are  repeated  at  uncertain  intervals  ;  and  in  osi 
houses,  where  the  insects  are  numerous,  thej  maybe 
beard,  if  the  weather  be  warm,  every  hour  in  the  dsf. 
The  noise  exactly  resembles  that  made  by  beating  wits 
the  nail  upon  a  table.  The  insect  being  difficult  to  dis- 
cover, from  its  obecure  grajrish  brown  colour,  neaity  rs 
sembling  that  of  decayed  wood,  it  is  not  always  essjr  u 
say  from  what  exactly  the  sound  proceeds. 

Mr  Stackhouse  obeerved  carefully  the  manner  of  .b 
heating.  He  says  the  insect  raises  itself  on  its  hindd 
legs,  and  with  the  body  somewhat  inclined,  beata  its  heft.' 
with  great  force  and  agility  against  tbe  place  on  whkk 
it  stands.  One  of  them,  on  a  sedge-bottomed  chair,  et 
erted  so  much  force,  that  its  strokes  were  impressed  asA 
visible  in  the  exterior  coat  of  the  sedge,  for  a  space  eqol 
to  that  of  a  silver  penny.  Mr  Stackhouse  took  tbis  instri 
and  put  it  into  a  Im>x.  On  tlie  foltowing  day  he  apeatd 
the  box,  and  set  it  in  the  sun.  It  seemed  very  hrisiLT  ssd 
crept  about  with  great  activity  on  the  bita  of  sedge  mi 
rotten  wood,  till  at  last  getting  to  the  end  of  the  piseu, 
it  extended  its  wings,  and  was  about  to  take  flight ;  b 
shut  down  the  lid,  when  it  withdrew  them,  and  r«mal%- 
quiet.     He  kept  it  by  him  about  a  fortnight. 

Strange  as  it  may  appear,  this  little  animal  is  ca^ 
ble  of  being  tamed.  Dr  Derbam  kept  a  male  and  ^ 
male  together  in  a  box  ior  about  three  weeks  ;  and  ^; 
imitating  their  noise,  (beating  with  his  nail,  or  the  poiu 
of  a  pen,  on  a  table  or  board,)  he  made  them  beat  wI^b- 
ever  he  pleased,  and  they  would  not  only  answer  vctt 
readily,  but  even  continued  their  boatings  as  long  •» 
required.  At  the  end  of  this  time  one  of  tiienn  tfied,  aom 
after  which  the  other  gnawed  its  way  out  and  escaped. 

The  Death-watch  Termes, — This  insect,  which  ii 
sometime  mistaken  for  the  ptinus  just  mentioned,  is  tt 
a  very  different  tribe,  and  about  a  tenth  of  an  inch  hx^ 
At  first  sight  it  has  greatly  the  appearance  of  a  louse i  &• 
mouth,  however,  with  a  glass,  is  seen  to  be  reddiah,  acil 
its  eyes  are  yellow.  The  antennsB  are  sharply  pointed 
and  somewhat  long.  It  Is  sometimes,  though  v«jjry  rmre'x 
observed  to  have  wings. 

This  insect  is  usually  found  in  old  wood,  decaye: 
furniture,  museums,  and  neglected  books  ;  and  Ut. 
the  male  and  female  have  the  power  of  making  a  tid- 
ing noise,  not  unlike  that  of  a  watch,  to  attract  cerfe 
other.  The  female  lays  her  eggs  ui  dry  and  dusty  plart^, 
where  they  are  likely  to  meet  with  the  least  distuTl»as<« 
these  are  exceedingly  small,  and  are  not  unlike  tbe  r\u 
or  eggs  of  lice.       When  they  are  distarl>ed,  tiaey  &:« 
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I  nhall  end  this  account  of  the  beetle  tribe 
with  the  history  of  an  animal  wbich  cannot 
properly  be  ranked  under  this  species,  and  yet 
cannot  be  more  methodically  ranged  under 
any  otb^r.  This  is  the  insect  that  forms  and 
resides  in  the  gall-nut,  the  spoils  of  which  are 
converted  to  such  useful  purposes.  The  gall- 
insects  are  bred  in  a  sort  of  bodies  adhering  to 
a  kind  of  oak  in  Asia,  which  differ  with  re- 
gard to  their  colour,  size,  roughness,  smooth- 
ness, and  shape,  and  wbich  we  call  galls. 
They  are  not  fruit,  as  some  have  imagined, 
but  preternatural  tumours,  owing  to  the  wounds 
given  to  the  buds,  leaves,  and  twigs  of  the 
tree,  by  a  kind  of  insects  that  lay  their  eggs 
within  them.  This  animal  is  furnished  with 
an  implement,  by  wbich  the  female  penetrates 
into  the  bark  of  the  tree,  or  into  that  spot 
which  just  begins  to  bud,  and  there  sheds  a 
drop  of  corrosive  fluid  into  the  cavity.  Hav. 
ing  thus  formed  a  receptacle  for  her  eggs,  she 
deposits  them  in  the  place,  and  dies  soon  after. 
The  heart  of  the  bud  being  thus  wounded,  the 
circulation  of  the  nutritive  juice  is  interrupted, 
and  the  fermentation  thereof,  with  the  poison 
injected  by  the  flyj  burns  the  parts  adjacent, 
and  then  alters  the  natural  colour  of  the  plant. 
The  juice  or  sap,  turned  back  from  its  natural 
course,  extravasates,  and  flows  round  the  egg. 
After  which  it  swells  and  dilates  by  the  assis. 
tance  of  some  bubbles  of  air,  which  get  ad- 
mission through  the  pores  of  the  bark,  and 
which  run  in  the  vesseia  with  the  sap.  The 
external  coat  of  this  excrescence  is  dried  by 
the  air,  and  grows  into  a  figure,  which  bears 
some  resemblance  to  the  bow  of  an  arch,  or 
the  roundness  of  a  kernel.  This  little  bail 
receives  its  nutriment,  growth,  and  vegetation, 
as  the  other  parts  of  the  tree,  by  slow  degrees, 

yery  shy  in  miking  their  tirkings  ;  but  if  they  can  be 
viewed  wiUiout  being  alarmed  by  noise,  or  moving  the 
place  where  they  are.  they  will  not  only  beat  freely,  but 
even  answer  any  person's  beating  with  his  nail.      At 
every  stroke  their  body  shakes,  or  seems  alFected  as  by  a 
sudden  jerk  ;  and   these  jerks   succeed  each  other  so 
quickly,  that  it  requires  great  steadiness  to  perceive  with 
the  naked  eye  Uiat  the  body  has  any  motion.     They  are 
scarcely  ever  heard  to  beat  before  July,  and  never  later 
than  the  sixteenth  of  AugusU     It  appears  strange  that  so 
small  an  insect  should  be  able  to  make  a  noise  so  loud  as 
is  frequently  to  be  heard  from  this ;  sometimes  equal  to 
that  of  the  strongest  beating  watch.     Dr  Derham,  who 
examined  and  first  described  this  species,  says,  he  had 
often  heard  the  noise,  and  in  pursuing  it  found  nothing 
but  these  insects,  which  he  supposed  Incapable  of  pro- 
ducing It;  but  one  day,  by  finding  that  the  noise  pro- 
ceeded  from  a  piece  of  paper  loosely  folded,  and  lying  in 
a  good  light  iu  his  study  window,  he  viewed  it  through, 
aod  with  a  microscope  observed,  to  his  great  astonish- 
ment, one  of  them  in  the  very  act  of  beating*     In  some 
years  they  are  more  numerous  than  In  others,  and  their 
ticking  is  of  course  more  frequently  heard.     We  are  in- 
formed by  the  above  naturalist,  that,  during  the  month 
of  July,  in  one  particular  summer,  they  scarcely  ever 
ceased,  either  in  the  day  or  night. 

VOL.  II. 


and  is  what  we  call  the  gaU-nut,  The  worm 
that  is  hatched  under  this  specious  vault,  finds 
in  the  substance  of  the  ball,  which  is  as  yet 
very  tender,  a  substance  suitable  to  its  nature ; 
gnaws  and  digests-  it  till  the  time  comes  for 
its  transformation  to  a  nymph,  and  from  that 
state  of  existence  changes  into  a  fly.  After 
this,  the  insect,  perceiving  itself  duly  pro. 
vided  with  all  things  requisite,  disengages  it-> 
self  soon  from  its  confinement,  and  takes  its 
flight  into  the  open  air.  The  case,  however, 
is  not  similar  with  respect  to  the  gall-nut  that 
grows  in  autumn.  The  cold  weather  fre- 
quently comes  on  before  the  worm  is  trans- 
formed into  a  fly,  or  before  the  fly  can  pierce 
through  its  inclosure.  The  nut  falls  with  the 
leaves,  and  although  you  may  imagine  that 
the  fly  which  lies  within  is  lost,  yet  in  reality 
it  is  not  so;  on  the  contrary,  its  being  covered 
up  so  close,  is  the  means  of  its  preservation. 
Thus  it  spends  the  winter  in  a  warm  house, 
where  every  crack  and  cranny  of  the  nut  is 
well  stopped  up;  and  lies  buried,  as  it  were, 
under  a  heap  of  leaves,  which  preserves  it  from 
the  injuries  of  the  weather.  This  apartment, 
however,  though  so  commodious  a  retreat  in  the 
winter,  is  a  perfect  prison  in  the  spring.  The 
fly ,  roused  out  of  its  lethargy  by  the  first  heats, 
breaks  its  way  through,  and  ranges  where  it 
pleases.  A  very  small  aperture  is  sufficient, 
since  at  this  time  the  fly  is  but  a  diminutive 
creature.  Besides,  the  ringlets  whereof  its 
body  is  composed,  dilate,  and  become  pliant  in 
the  passage. 


CHAP.  VII. 

OF  THE  ONAT  TIPULA. 

Tbehb  are  two  insects  which  entirely  re- 
semble each  other  in  their  form,  and  yet  wide, 
ly  differ  in  their  habits,  manners,  and  propa« 
Ration.  Those  who  have  ^tn  the  tipula,  or 
long-legs,  and  the  larger  kind  of  gnat,  have 
most  probably  mistaken  the  one  for  the  other; 
they  have  often  accused  the  tipula,  a  harmless 
insect,  of  depredations  made  by  the  gnat,  and 
the  innocent  have  suffered  for  the  guilty;  in- 
deed  the  differences  in  their  form  are  so  very 
minute,  that  it  often  requires  the  assistance  of 
a  microscope  to  distinguish  the  one  from  the 
other:  they  are  both  mounted  on  long  legs, 
both  furnished  with  two  wings  and  a  slender 
body;  their  heads  are  large,  and  they  seem  to 
be  hump-backed  ;  the  chief  and  only  differ- 
ence, therefore,  is,  that  the  tipula  wants  a 
trunk,  while  the  gnat  has  a  large  one,  which 
it  often  exerts  to  very  mischievous  purposes. 
The  tipula  is  a  harmless  peaceful  insect,  that 
offers  injury  to  nothing  ;  the  gnat  is  sanguin- 
ary and  predaceous,  ever  seeking  out  for  a 
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place  in  which  to  bury  ita  trunk,  and  pumping 
up  the  blood  from  the  animal  in  large  quantities. 
The  gnat  proceeds  from  a  little  worm,  which 
is  usually  seen  at  the  bottom  of  standing  wa- 
ters. The  manner  in  which  the  insect  lays  its 
eggs  is  particularly  curious :  after  having  laid 
the  proper  number  on  the  surface  of  the  water, 
it  surrounds  them  with  a  kind  of  unctuous  mat- 
ter,  which  prevents  them  from  shiking,  but  at 
the  same  time  fastens  them  with  a  thread  to 
the  bottom,  to  prevent  their  floating  away,  at 
the  mercy  of  every  breeze,  from  a  place,  the 
warmth  of  which  is  proper  for  their  production, 
to  any  other,  where  the  water  may  be  too 
cold,  or  the  animals'  enemies  too  numerous. 
Thus  the  insects,  in  their  egg  state  resemble 
a  buoy,  which  is  6xed  by  an  anchor.  As  they 
come  to  maturity  they  sink  deeper  ;  and  at  last 
when  they  leave  the  egg  as  worms,  they  creep 
to  the  bottom.*  They  now  make  themselves 
lodgments  of  cements,  which  they  fasten  to 
some  solid  body  at  the  very  bottom  of  the  wa- 
ter, unless  by  accident  they  meet  with  a  piece 
of  chalk,  which  being  of  a  soft  and  pliant  na- 
ture, gives  them  an  opportunity  of  sinking  a 

*  We  are  hardly  acquainted  with  any  other  than  the 
serial  life  of  the  giiat,  yet  ita  aquatic  life  is  also  very  in- 
teresting. It  is  upon  or  under  the  water  that  the  gnat 
is  in  its  stages  of  egg,  larva,  and  nymph,  tliat  is,  duriog 
almost  the  whole  of  Us  existence,  and  that  au  existence 
which  in  no  way  annoys  man. 

The  eggs  of  this  insect  have  the  lengthened  form  of 
an  olive ;  their  own  weight  is  sufficient  to  sink  them, 
but  250  or  300  united,  and  stuck  together  with  a  natural 
glue  in  the  shape  of  a  boat,  float  on  the,  surface  of  the 
water  till  the  larva  come  out  of  them.  The  part  of  this 
agglomeration  which  touches  the  water  is  convex,  its 
upper  part  concave ;  and  this  skifl*  is  so  well  balanced, 
that  the  meet  furious  tempest  would  not  upset  it.  The 
learned  Kirby  made  the  experiment  himself,  by  placing 
a  dozen  of  these  little  boats  in  a  glass  half  full  of  water; 
he  then  violently  troubled  the  water  in  the  glass,  by 
pouring  in  water  from  a  pitcher,  without  being  able  to 
succeed  in  sinking  these  little  boats,  of  which  not  one 
contained  a  single  drop  of  water  when  he  had  ended  his 
experiments. 

The  manner  in  which  the  gnat  constiiicts  this  float- 
ing apparatus  is  very  singular.  This  insect,  as  every 
one  knows,  Is  provided  with  six  legs  i  it  places  its  four 
front-feet  on  a  dead  leaf,  a  twig,  or  any  other  floating 
substance  ;  its  body  thus  remains  horizontally  on  the  sur- 
&ce  of  the  water,  with  the  exception  of  the  last  segment 
of  its  abdomen,  which  it  keeps  a  liitle  raised  ;  it  then  ex- 
tends its  k>ng  hind  legs,  and  crosses  them  in  the  shape 
of  the  letter  X,  and  thus  forms  a  support  for  the  first  eggs 
it  is  about  to  lay.  Each  egg,  when  laid,  is  enclosed  in  a 
kind  of  glue  ;  the  female  supports  the  first  in  a  vertical 
position  till  the  second  egg  is  placed  by  its  side,  and 
glued  to  it ;  the  third  forms  a  triangle,  and  so  on.  When 
the  boat  is  completed,  the  gnat  leaves  it  on  the  water, 
and  flies  away,  to  end,  in  a  short  time,  that  existence  <i 
which  it  has  fulfilled  the  most  important  task. 
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retreat  for  themselves,  where  nothing  but  the 
claws  of  a  cray-fish  can  possibly  molest  them. 
The  worm  afterwards  changes  its  form.    It  ap- 
pears with  a  large  bead,  and  a  tail  invested  with 
hair,  and  moistened  with  an  oleaginous  liquor, 
which  she  makes  use  of  as  a  cork  to  sustain  her 
head  in  the  air,  and  her  tail  in  the  water,  and 
to  transport  her  from  one  place  to  another. 
When  the  oil  with  which  her  tail  is  roois. 
tened,  begins  to  grow  dry,  she  discharges  oat 
of  her  mouth  an  unctuous  humour,  which  she 
sheds  all  over  her  tail,  by  virtue  whereof  she 
is   enabled  to    transport  herself   where    she 
pleases,  without  heing  either  wet  or  anywise 
incommoded  by  the  water.     The  gnat,  in  her 
second  state,  is,  properly  speaking,  in  heribrm 
a  nymph,  which  is  an  introduction  or  entrance 
into  a  new  life.     In  the  first  place,  she  di- 
vests herself  of  her  second  skin  ;  in  the  next, 
she  resigns  her  eyes,  her  antennae,  and  her 
tail ;  in  short,  she  actually  seems  to  expire. 
However,  from  the  spoils  of  the  ampfaibioiH 
animal,  a  little  winged  insect  cuts   the  air. 
whose  every  part  is  active  to  the  last  degree, 
and  whose  whole  structure  is  the  just  object  of 
our  admiration.     Its  little  head    is    adorned 
with  a  plume  of  feathers,  and  its  whole  body 
invested  with  scales  and  hair,  to  secure  it  froe 
any  wet  or  dust.     She  makes  trial  of  the  ac- 
tivity of  her  wings,  by  rubbing  them  either 
against  her  body,  or  her  broad  side-bags,  whid 
keep  her  in  an  equilibrium.     The  furbelow,  or 
little  border  of  fine  feathers,  which  gpnaoes  her 
wings,  is  very  curious,  and  strikes  the  eye  ir. 
the  most  agreeable  manner.    There  is  nothing, 
however,  of  greater  importance   to  the  gnit 
than  her  trunk,  and  that  weak  implement  nisj 
justly  be  deemed  one  of  nature's  master-pieces. 
It  is  so  very  small,  that  the  extremity  of  it  cts 
scarcely  be  discerned  through  the  best  micrD- 
scope  that  can  be  procured.     That  part  wfaiet 
is  at  first  obvious  to  the  eye,  is  nothing  but  i 
long  scaly  sheath  under  the  throat      At  net- 
the  distance  of  two- thirds  of  it,  there  is  ar 
aperture,  through  which  the  insect  darts  oat 
four   stings,   and  afterwards  retracts    their. 
One  of  which,  however  sharp  and  active  i: 
may  be,  is  no  more  than   the  case   in  whid 
(he  other  three  lie  concealed,  and  ran  in  a  km 
groove.     The  sides  of  these  stings   are  sbar. 
pened  like  two-edged  swords;  they  are  like 
wise  barbed,  and  have  a  vast  number  of  cut- 
ting teeth  towards  the  point,  which    turns  ^j: 
like  a  hook,  and  is  fine  beyond  expresskc^ 
When  all  these  darts  are  stuck  into  the  flc^ 
of  animals,  sometimes  one  after  another,  ar-: 
sometimes  all  at  once,  the  blood  and  hnmocr 
of  the  adjacent  parts  must  unavoidably  be  ej.- 
travasated ;  upon  which  a  tumour  must  conse 
quently  ensue,   the   little  orifice    ivrberec^  ^ 
closed  up  by  the  compression  of  the  exterru 
«ir.     When  the  gnat,  by  the  point  of  her  case 


THB  GNAT  TIPULA. 


555 


which  0he  makes  use  of  as  a  tongue,  has  tasted 
any  fruit,  flesh,  or  juice,  that  she  has  found 
out;  if  it  be  a  fluid,  she  sucks  it  up,  without 
playing  her  darts  into  it;  but  in  case  she 
finds  the  least  obstruction  by  any  flesh  what, 
ever,  she  exerts  her  strength,  and  pierces 
through  it,  if  possibly  she  can.  After  thb  she 
draws  back  her  stings  into  their  sheath, 
which  she  applies  to  the  wound  in  order  to  ex- 
tract,  as  through  a  reed,  the  juices  which  she 
finds  inclosed.  This  is  the  implement  with 
which  the  gnat  performs  her  work  in  the  sum- 
mer, for  during  the  winter  she  has  no  manner 
of  occasion  for  it  Then  she  ceases  to  eat, 
and  spends  all  that  tedious  season  either  in 
quarries  or  in  caverns,  which  she  abandons  at 
the  return  of  summer,  and  flies  about  in  search 
after  some  commodious  ford, or  standing  water, 
where  she  may  produce  her  progeny,  which 
would  be  soon  washed  away  and  lost,  by  the 
too  rapid  motion  of  any  running  stream.  The 
little  brood  are  sometimes  so  numerous,  that 
the  very  water  is  tinged  according  to  the  col- 
our of  the  species,  as  green,  if  they  be  green, 
and  of  a  sanguine  hue,  if  they  be  red. 

These  are  circumstances  sufficiently  extra- 
ordinary in  the  life  of  this  little  animal ;  but 
it  offers  something  still  more  curious  in  the 
method  of  its  propagation.  However  similar 
insects  of  the  gnat  kind  are  in  their  appear, 
ance,  yet  they  differ  widely  from  each  other 
in  the  manner  in  which  they  are  brought  forth, 
for  some  are  oviparous,  and  are  produced  from 
eggs :  some  are  viviparous,  and  come  forth  in 
their  most  perfect  form ;  some  are  males,  and 
unite  with  the  female;  some  are  females,  re- 
quiring the  impregnation  of  the  male ;  some 
are  of  neither  sex,  yet  still  produce  young, 
without  any  copulation  whatsoever.  This  is 
one  of  the  strangest  discoveries  in  all  natural 
history  !  A  gnat  separated  from  the  rest  of 
its  kind,  and  inclosed  in  a  glass  vessel,  with 
air  sufficient  to  keep  it  alive,  shall  produce 
young,  which  also,  when  separated  from  each 
other,  shall  be  the  parents  of  a  numerous  pro. 
geny.  Thus,  down  for  five  or  six  generations, 
do  these  extraordinary  animals  propagate  with- 
out the  use  of  copulation,  without  any  congress 
between  the  male  and  the  female,  but  in  the 
manner  of  vegetables,  the  young  bursting  from 
the  body  of  their  parents,  without  any  previous 
impregnation.  At  the  sixth  generation,  how- 
ever, their  propagation  stops ;  the  gnat  no 
longer  produces  its  like,  from  itself  alone,  but 
it  requires  the  access  of  the  male  to  give  it 
another  succession  of  fecundity. 

The  gnat  of  Europe  gives  but  little  uneasi. 
ness ;  it  is  sometimes  heard  to  hum  about  our 
beds  at  night,  and  keeps  off  the  approaches  of 
sleep  by  the  apprehension  it  causes ;  but  it  is 
very  difierent  in  the  ill-peopled  regions  of 
America,  where  the  waters  stagnate,  and  the 


climate  is  warm,  and  where  they  are  produced 
in  multitudes  beyond  expression.  The  whole 
air  is  there  filled  with  clouds  of  those  famished 
insects,  and  they  are  found  of  all  sizes,  from 
six  inches  long  to  a  minuteness  that  even  re- 
quires the  microscope  to  have  a  distinct  per- 
ception of  them.'  The  warmth  of  the  mid-day 
sun  is  too  powerful  for  their  constitutions ;  but 
when  the  evening  approaches,  neither  art  nor 

'  Under  the  common  uamea  of  ynat  and  nmsgmtOf  a 
numerous  family  are  confounded,  as  if  there  were  only 
one  or  two  species ;  whereas  Mr  Stephen  has  enumerated 
twenty-two  species  of  the  genera  Cules  and  AnopheUt, 
found  in  Britain  alone ;  and  hence,  it  is  probable,  the 
foreign  musquitoes  are  also  of  soTeral  species,  though  to 
common  obserTors  they  do  not  appear  to  differ  from  the 
common  gnat. 

The  Muiquito-fly  is  very  common  in  the  woody  and 
marshy  parts  of  all  hot  climates.  It  also  abounds,  dur- 
ing their  short  summer,  throughout  Lapland,  Norway, 
and  Finland,  and  other  countries  equally  near  the  pole. 
The  female  bites,  and  sucks  the  blood  in  such  a  seTere 
manner,  as  to  swell  and  blister  the  skin  very  sererely, 
and  sometimes  leave  obstinate  sores.  These  iAsects  are 
found  in  such  swarms,  in  the  woods,  that  whoever  enters 
them  is  sure  to  have  his  face  covered,  and  he  is  scarcely 
able  to  see  his  way  before  him.  A  swelling  and  dis- 
agreeable itch  instantly  follows  the  puncture,  and  these 
are  succeeded  by  small  white  ulcers;  so  that  the  face  of  a 
pei'son  coming  from  the  country  is  scarcely  to  be  recog- 
nised, and  it  appears  full  of  blotches.  Even  gloves  are 
not  alwajTS  found  a  protection  against  these  troublesome 
insects,  as  they  often  pass  their  stings  through  the  seams. 
It  is  the  female  only  that  bites ;  the  buzzing,  however,  of 
both  males  and  females  is  so  very  loud,  as  to  be  alone 
sufficient  to  disturb  the  rest  of  persmis  at  night. 

The  Os  Gad'Jly  has  brown  unspotted  wings ;  and  the 
abdomen  is  marked  with  a  black  band  in  the  middle,  and 
has  dusky  yellow  hairs  at  the  tip.  The  front  is  white, 
and  covered  with  down  ;  and  the  thorax  is  yellowish  be- 
fore,  black  in  the  middle,  and  cinereous  behind.  The 
female  differs  from  the  male  in  liaving  a  black  style  at 
the  end  of  the  abdomen.  Tills  insect  deposits  its  eggs 
in  the  back  of  the  ox,  and  the  larvae  live  beneath  the 
skin,  between  this  and  the  cellular  membrane.  Its  sac 
or  aitsceas  is  somewhat  larger  than  the  insect,  and  by 
narrowing  upwards,  it  opens  externally  to  the  air  by  a 
small  aperture.  The  Ox  Gadfly  is  the  hrgest  of  the 
European  species,  and  is  very  beautiful:  it  is,  however, 
the  terror  ^  cattle,  as  it  inflicts  great  pain  when  depo- 
siting its  eggs. 

The  Horte  Gad-Jly  is  distinguished  from  the  rest  of 
its  tribe  by  having  a  black  band  in  tlie  middle  and  two 
dots  at  the  tip  of  its  whitish  wings.  The  abdomen  is 
yellow  brown,  with  black  spots  at  the  divisions  of  the 
segments.  The  female  is  more  brown  than  the  male, 
and  has  her  abdomen  elongated  with  a  cleft  terminal 
style.  The  larvte  are  those  odd-looking  grubs  which  are 
commonly  found  in  the  stomachs  of  horses,  and  some- 
times, though  much  less  frequently,  in  the  intestines* 
Here  they  hang  in  clusters  of  from  half  a  dozen  to  more 
than  a  hundred,  adhering  to  the  inner  membrane  of  the 
stomach,  by  means  of  two  small  hooks  or  tentacular  at 
their  heads,  whose  points  turn  outward.  When  they  are 
removed  from  the  stomach,  they  will  attach  themselves 
to  any  loose  membrane,  even  to  the  skin  of  the  hand. 
To  efleet  this  they  draw  back  their  hooks,  which  have  a 
joint  near  their  base,  almost  entirely  within  their  skin; 
till  the  two  points  come  close  to  each  other ;  then,  keeping 
them  parallel,  they  pierce  through  the  membrane,  and 
immediately  afterwards  expand  in  a  lateral  direction: 
and  by  these  means  they  become  perfectly  fixed. 
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What,  therefore,  is  the  distinction  between 
them  ?— or  are  the  orders  so  intimately  blended 
as  that  it  is  impossible  to  mark  tlie  boundaries 
of  each?  To  me  it  would  seem,  that  all  ani- 
roals  are  possessed  of  one  power,  of  which 
vegetables  are  totally  deficient ;  I  mean, 
either  the  actual  ability,  or  an  awkward  at- 
tempt at  self-preservation.  However  vege- 
tables may  seem  possessed  of  this  important 
quality,  yet  it  is  with  them  but  a  mechanical 
impulse,  resembling  the  raising  one  end  of  the 
lever  when  you  depress  the  other ;  the  sen- 
sitive plant  contracts  and  hangs  its  leaves, 
indeed,  when  touched,  but  this  motion  noway 
contributes  to  its  safety:  the  fly-trap  flower 
acts  entirely  in  the  same  manner ;  and  though 
it  seems  to  seize  the  little  animal  that  comes 
to  annov  it,  yet,  in  reality,  only  closes  me- 
chanically upon  it,  and  this  inclosure  neither 
contributes  to  its  preservation  nor  its  defence. 
But  it  is  very  different  with  insects,  even  of 
the  lowest  order;  the  earth-worm  not  only 
contracts,  but  hides  itself  in  the  earth,  and 
escapes  with  some  share  of  swiftness  from  its 
pursuers.  The  polypus  hides  its  horns ;  the 
star-fish  contracts  its  arms  upon  the  appear- 
ance even  of  distant  dangers ;  they  not  only 
hunt  for  their  food, but  provide  for  tneir  safety  ; 
and  however  imperfectly  they  may  be  formed, 
yet  still  they  are  in  reality  placed  many  de- 
grees  above  the  highest  vegetable  of  the  earth, 
and  are  possessed  of  many  animal  functions, 
as  well  as  those  that  are  more  elaborately 
formed. 

But  though  these  be  superior  to  plants,  they 
are  far  beneath  their  animated  fellows  of  ex- 
istence. In  the  class  of  zoophytes,  we  may 
place  all  those  animals  which  may  be  propa- 
gated  by  cuttings  ;  or  in  other  words,  which, 
if  divided  into  two  or  more  parts,  each  part  in 
time  becomes  a  separate  and  perfect  animal ; 
the  head  shoots  forth  a  tail,  and,  on  the  con- 
trary, the  tail  produces  a  head  ;  some  of  these 
will  bear  dividing  but  into  two  parts,  such  as 
the  earth.worm  ;  some  may  be  divided  into 
more  than  two,  and  of  this  kind  are  many  of 
the  star-fish;  others  still  may  be  cut  into  a 
thousand  parts,  each  becoming  a  perfect  ani- 
mal ;  they  may  be  turned  inside  out,  like  the 
finger  of  a  glove  ;  they  may  be  moulded  into 
all  manner  of  shapes,  yet  still  their  vivacious 
principle  remains,  still  every  single  part  be- 
comes perfect  in  its  kind,  and,  after  a  few 
days'  existence,  exhibits  all  the  arts  and  in. 
dustryof  its  contemptible  parent!  We  shall, 
therefore,  divide  zoophytes  according  to  their 
several  degrees  of  perfection,  namely,  into 
worms,  star-fish,  and  polypi ;  contenting  our- 
selves with  a  short  review  of  those  nauseous 
and  despicable  creatures,  that  excite  our  curi^ 
osity  chiefly  by  their  imperfections  ;  it  must 
not  be  concealed,  however,  that  much  has  of 


late  been  written  on  this  part  of  natural  hii- 
tory.  A  new  mode  of  animal  prodactiony  could 
not  fail  of  exciting  not  only  the  curiosity,  bat 
the  astonishment  of  every  philosopher ;  many 
found  their  favourite  systems  totally  over, 
thrown  by  the  discovery ;  and  it  was  not  with- 
out a  wordy  struggle,  that  they  gave  up  wha: 
had  formerly  been  their  pleasure  and  tbeii 
pride.  At  last,  however,  conviction  became 
too  strong  for  argument ;  and  a  quesboii. 
which  owed  its  general  spread  rather  to  its 
novelty  than  to  its  importance,  was  given  up 
in  favour  of  the  new  discovery. 


CHAP.  II. 


OF  WORMS.* 

Thk  first  in  the  class  of  zoophytes,  are  ani- 
mals of  the  worm  kind,  which,  being  eutireW 

>  "  The  characters  of  inaecis  are  ao  distinct  aod  is- 
telllgSble,  those  of  worms,  on  the  contrary,  ao  vaigoe,  lod 
BO  far  from  positive,  that  the  shortest  way  of  dclinii^tk 
latter  might  perhapa  be  as  animala  with  white  blood.  Ml 
insects ;  differing  from  them  by  the  deliciencj  as  ««U  d 
antennae  as  of  articulated  organs  of  motion.  Thef  btn, 
for  the  most  part,  soft  glutinous  bodies,  a  few  only  beir^ 
covered  with  hair,  as  the  aphrodites,  or  with  a  cakart- 
01B  shell,  as  the  sea-hedgehog.  Many  ampliltrita 
construct  an  artificial  shell  of  gr^na  of  saad«  kc, 
whilst  mtuy  other  animals  of  this  claas,  tIx.  Uk 
testacea  and  certain  polypes,  inhabit  a  solid  hoose  re- 
sembling porcelain  or  stone,  congenital,  and  serriiig  tte 
purposes  of  reaidenoe  and  defence ;  in  some  rases  it  » 
eanried  about  by  the  animal,  in  othera  is  firmlj  attached 
to  one  spot.  No  animal  of  this  class  has  wings,  ibr  tk 
springing  of  the  cuttle-fish  out  of  the  water  is  not  to  k 
called  flying;  neither  has  it  any  true  legs  for  the  suppft 
of  the  body,  or  for  motion.  Earth-worms,  aea^h«dfe> 
hogs,  sea-anemones,  &c.  have,  howoTor,  particailar  crpOi, 
which  in  iome  degree  answer  similar  pnrpose^  In 
instances  too,  the  deficiency  of  external  oiigans  of 
in  worms,  is  supplied  by  the  power  which  they  fKnm 
of  alternately  elongating  and  shortening  Ihemseh^i. 
Instead  of  anteniuB,  many  worms  bava  teniacula,  snd. 
fleshy  corda  or  fibres,  attached  to  the  head,  flexihle^  nat 
articulated,  in  some  cases  of  considerable  lea^th,  aM 
serving  a  variety  of  purposes ;  aometinMa  for  tooduai. 
at  others  fur  taking  their  prey,  and  so  forth  Of  Ute 
senses  of  these  animals  and  the  organs  devoted  to  th^ 
still  less  that  is  positive  can  be  seid  than  of 
insects.  Some  iiave  undoobtediy  tiue  efss.as  the 
ke.  and  others,  without  having  eyes,  possess  a.  mori 
feeling  of  sight.  In  their  internal  structure,  vms 
worms  differ  as  much  from  insects  as  these  do  frcm  re^ 
blooded  animals. 

**  This  class  also  diflers  from  insects  In  this*  that  m 
animal  belonging  to  it  undeigees  a  true  mstaBnfpfaai». 
which  is  so  generally  the  case  amongst  them.  Ttt 
abode  of  these  animals  is  generally  In  water  ;  and  by  v 
the  greater  part  of  them  in  the  ocean.  Some  live  oDOtf 
ground  ;  others  exclusively  in  the  living  bodies  of  othfr 
animals,  as  the  intestinal  worms,  seminal  ftSBimaloBltf. 
fre.  Their  remarkable  powers  of  reprodudSoo  serve  « 
insure  the  preservation  of  many  animals  of  this  cla& 
and  some,  as  the  aniraalcula  of  paste,  the  wheel  anima; 
ftc.,  possess  a  kind  of  revivescence,  which  appears  b 
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deatitate  of  feet,  trail  themselves  along  upon 
the  ground,  and  find  themselves  a  retreat 
under  the  earth,  or  in  the  water.  As  these, 
like  serpents,  have  a  creeping  motion,  so 
both,  in  general,  go  under  the  common  appel- 
lation of  reptiles ;  a  lothesome,  noxious,  ma* 
lignant  tribe,  to  which  man  by  nature,  as  well 
as  by  religion,  has  the  strongest  antipathy. 
But  though  worms,  as  well  as  serpents,  are 
mostly  without  feet,  and  have  been  doomed  to 
creep  along  the  earth  on  their  bellies,  yet  their 
motions  are  very  different.  The  serpent,  as 
has  been  said  before,  having  a  back-bone, 
which  it  is  incapable  of  contracting,  bends  its 
body  into  the  form  of  a  bow^  and  then  shoots 
forward  from  the  tail ;  but  it  is  very  different 
with  the  worm,  which  has  a  power  of  contract- 
ing or  lengthening  itself  at  will.  There  is  a 
spiral  muscle,  that  runs  round  its  whole  body, 
from  the  head  to  the  tail,  somewhat  resembling 
a  wire  wound  round  a  walking-cane,  which 
when  slipped  off,  and  one  end  extended  and 
held  fast,  will  bring  the  other  nearer  to  it;  in 
this  manner  the  earth-worm,  having  shot  out, 
or  extended  its  body,  takes  hold  by  the  slime 
of  the  forepart  of  its  body,  and  so  contracts  and 
brings  forward  the  hinder  part ;  in  this  man- 
ner  it  moves  onward,  not  without  great  efforts; 
but  the  occasions  for  its  progressive  motions 
are  few. 

As  it  is  designed  for  living  under  the  earth, 
and  leading  a  life  of  obscurity,  so  it  seems  to- 

rendor  tliem,  in  some  degree,  indestnictible.  The  g«n- 
eraHty  of  the  Intestinal  worms  of  animals,  and,  Uie  sepiie 
excepted,  by  fer  the  greater  nnraber  of  worms,  are  true 
hermaphrodites,  of  which  each  individual  is  capable  of 
propagating  the  species.  The  mode  of  oopulation  in 
many  animals  of  this  class  Is  also  r»ry  peculiar,  as  in  the 
common  garden  and  tree  soails,  which  at  tliat  time  are  pro- 
vided with  s  remarkable  little  dart,  composed  of  calcareous 
matter,  and  having  the  shape  of  a  four- edged  lance.  This 
dart  Is  fixed  loosely  In  an  opening  in  the  neck,  and  when 
the  two  snails  meet,  each  presses  its  dait  into  the  breast 
of  the  other,  this  mutual  exdtemeDt  being  precursorj  to 
actual  copulation. 

'*  The  vastnumbers  of  marine  animals  in  this  class,  par- 
ticularly the  testacea  and  corals,  are  of  extreme  impor- 
tance to  the  general  economy  of  nature,  inasmuch  as  they 
in  the  ocean,  in  the  same  manner  with  insects  upon  the 
eaith,  incecsantly  destroy,  consume,  and,  as  it  were,  me- 
tamorphose an  infinite  variety  oi  noxious  or  superfluous 
substances.  To  man,  they  are  in  so  far  serviceable,  that 
many,  particularly  of  the  moUusca  aiid  testacea,  are  eat. 
able ;  some,  as  for  instance,  the  venus  meroenaHa,  and 
mytilns  HUen*,  serving  as  a  principal  arUde  of  diet  to 
many  navigators  and  inhabitants  of  sea  coasts.  The 
purple  dye  was  procured  from  certain  shell-fish,  more  for- 
merly than  at  present.  Ink  and  Indian  ink  ere  procured 
from  the  peculiar  fluid  of  the  cuttle-fish.  The  beard  of 
certain  species  of  pinna  aflbrds  a  kind  of  broWn  silk,  which 
msy  be  manufactured.  Many  kinds  of  shells  conUin 
pearls.  Red  coral  is  an  important  article  of  trade,  par. 
ticularly  in  the  East  Indies.  Several  kinds  of  shells, 
either  entire  or  divided,  pass  current  as  money  among 
some  remote  nations.  From  portions  of  similar  shells, 
the  IfVNiaois  and  other  North  American  people,  made 
their  tM»fl«wii»,  which  senres  the  purpose  or  records. 


lerably  adapted  to  its  situation.  Its  body  is 
armed  with  small  stiff  sharp  burrs  or  prickles, 
which  it  can  erect  or  depress  at  pleasure  ;  un- 
der the  skin  there  lies  a  slimy  juice»  to  be 
ejected  as  occasion  requires,  at  certain  perfora. 
tions,  between  the  rings  of  the  muscles,  to 
lubricate  its  body,  and  facilitate  its.passage  into 
the  earth.  Like  most  other  insects  it  has  breath- 
ing holes  along  the  back,  adjoining  each  ring; 
but  is  without  bones,  without  eyes,  without  ears, 
and  properly  without  feet  It  has  a  mouth,  and 
also  an  alimentary  canal,  which  runs  along  to 
the  very  point  of  the  tail.  In  some  worms, 
however,  particularly  such  as  are  found  in  the 
bodies  of  animals,  this  canal  opens  towards  the 
middle  of  the  belly,  at  some  distance  from  the 
tail.  The  intestines  of  the  earth  worm  are 
always  found  filled  with  a  very  fine  earth, 
which  seems  to  be  the  only  nourishment  these 
animals  are  capable  of  receiving. 

The  animal  is  entirely  without  a  brain,  but 
near  the  head  is  placed  the  heart,  which  is 
seen  to  beat  with  a  very  distinct  motion,  and 
round  it  are  the  spermatic  vessels,  forming  a 
number  of  little  globules,  containing  a  milky 
fluid,  which  have  an  opening  into  the  belly, 
not  far  from  the  head ;  thev  are  also  often  found 
to  contain  a  number  of  eggs,  which  are  laid  in 
the  earth,  and  are  hatched  in  twelve  or  four- 
teen days  into  life,  by  the  genial  warmth  of 
their  situation;  like  snails,  all  these  animals 
unite  in  themselves  both  sexes  at  once  ;  the  rep- 

Many  savage  people  use  muscle  and  snail  shells  for  drink- 
ing vessels,  spoons,  &r.  The  South  sea  islanders  make 
from  them  ingenious  hooks  and  a  variety  of  other  fishing, 
tackle.  The  North-western  Americans  point  their  her- 
poons  with  angular  pieces  of  muscle  shells.  In  regard 
to  works  of  art:  mother  of  pearl  and  many  muscle  and 
snail  shells  are  cut  like  onyx  Into  cameos.  The  cuttle- 
fish bone  is  employed  by  artists  and  workmen.  Sponge 
serves  a  variety  of  domestic  purposes.  Madrepore  is 
employed  for  paving  and  building  on  the  coasts  of  the 
Red  sea.  Numerous  testacea  (the  shelb)  and  corals 
are  burnt  for  lime.  Some  large  thin  shells  are  used  as 
glass  in  the  south  of  China,  and  in  India.  The  shells  of 
testacea  are  among  the  most  common  ornantents  of  sa- 
vage nations.  In  the  great  collection  of  objects  from 
the  South  seas  presented  to  the  academical  Museum  of 
Gottingen,  is,  among  other  articles,  a  necklace  of  neat 
shells,  carefully  polished,  bored,  and  ingeniously  twisted 
together  with  tendons,  all  the  work  of  a  race  of  men  com- 
monly considered  as  the  most  wretched  outcasts  of  the 
human  species,  vis.  the  natives  of  the  Sierra  del  Fuego. 
Lastly,  the  leech  Is  of  great  importance  In  the  treatment 
of  certain  diseases.  (See  an  account  of  the  leech  in  the 
present  volume,  page  467.) 

"Among  the  noxious  animals  of  this  class,  are,  in  par- 
ticular,  the  worms  of  the  human  body,  which  either  live 
In  the  intestines,  as  the  ascurides  fsnlsc,  &c.,  or  as  the 
Guinea-worm,  immediately  under  the  skin.  Others  of  a 
similar  character,  are  the  flukes  found  in  sheep,  the  hy- 
ditids  of  swine,  and  the  worms  ftnuid  In  many  quadru- 
peds and  fishes,  producing  disease.  Earth-worms  and 
snails  are  Injurious  to  plants.  Certain  species  of  the 
genera  teredo  and  pholas  perforate  ships  and  dams." — 
Blwmenbadk, 
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tile  that  impregnates,  being  impregnated  in 
turn  .  few  that  ivaik  out,  but  must  have  ob- 
served them,  ivith  their  heads  laid  against 
each  other,  and  so  strongly  attached,  that  they 
suffer  themselves  to  be  trodc  upon. 

When  the  eggs  are  laid  in  the  earth,  which, 
in  about  fourteen  days,  as  has  been  said,  are 
hatched  into  maturity,  the  young  ones  come 
forth  very  small,  but  perfectly  formed,  and 
suffer  no  change  during  their  existence  ;  how 
long  their  life  continues  is  not  well  known,  but 
it  certainly  holds  for  more  than  two  or  three 
seasons.  During  the  winter,  they  bury  them, 
selves  deeper  in  the  earth,  and  seem  in  some 
measure  to  share  the  general  torpidity  of  the 
insect  tribe.  In  spring,  they  revive  with  the 
rest  of  nature,  and  on  those  occasions,  a  moist 
or  dewy  evening  brings  them  forth  from  their 
retreats,  for  the  universal  purpose  of  continu- 
ing their  kind.  They  chiefly  live  in  a  light, 
rich,  and^  fertile  soil,  moistened  by  dews  or 
accidental  showers,  but  avoid  those  places 
where  the  water  is  apt  to  lie  on  the  surface  of 
the  earth,  or  where  the  clay  is  too  stiff  for  their 
easy  progression  under  ground. 

Helpless  as  they  are  formed,  yet  they  seem 
very  vigilant  in  avoiding  those  animals  that 
chiefly  make  them  their  prey;  in  particular, 
the  mole,  who  feeds  entirely  upon  them  be- 
neath  the  surface,  and  who  seldom  ventures, 
from  the  dimness  of  its  sight,  into  the  open  air ; 
him  they  avoid,  by  darting  up  from  the  earth 
the  instant  they  feel  the  ground  move ;  and 
fishermen,  who  are  well  acquainted  with  this, 
take  them  in  what  numbers  they  choose,  by 
stirring  the  earth  where  they  expect  to  find 
them.  They  are  also  driven  from  their  re- 
treats under  ground,  by  pouring  bitter  or  acrid 
water  thereon,  such  as  that  water  in  which 
green  walnuts  have  been  steeped,  or  a  ley 
made  of  pot-ashes. 

Such  is  the  general  outline  of  the  history  of 
these  reptiles,  which,  as  it  should  seem,  de- 
grades them  no  way  beneath  the  rank  of  other 
animals  of  the  insect  creation:  but  now  we 
come  to  a  part  of  their  history  which  proves 
the  imperfection  of  their  organs,  from  the  easi- 
ness with  which  these  little  machines  may  be 
damaged  and  repaired  again.  It  is  well 
known  in  mechanics,  that  the  finest  and  most 
complicated  instruments  are  the  most  easily 
put  out  of  order,  and  the  most  diflicultly  set 
right ;  the  same  also  obtains  in  the  animal  ma- 
chine. Man,  the  most  complicated  machine 
of  all  others,  whose  nerves  are  more  numerous, 
and  powers  of  action  more  various,  is  most 
easily  destroyed ;  he  is  seen  to  die  under 
wounds  which  a  quadruped  or  a  bird  could 
easily  survive  ;  and  as  we  descend  gradually 
to  the  lower  ranks,  the  ruder  the  composition, 
the  more  difiicult  it  is  to  disarrange  it  Some 
animals  live  without  their  limbs,  and  often  are 


seen  to  reproduce  them ;  some  are  aeen  to  lire 
without  their  brain  for  many  weeks  together; 
caterpillars  continue  to  increase  and  groiv 
large,  though  all  their  nobler  organs  are  en. 
tirely  destroyed  within ;  some  animals  continot 
to  exist,  though  cut  in  two,  their  nobler  parts 
preserving  life,  while  the  others  perish  that 
were  cut  away  ;  but  the  earth-worm,  and  all 
the  zoophyte  tribe,  continue  to  live  in  separate 
parts,  and  one  animal,  by  the  means  of  catting, 
is  divided  into  two  distinct  existences,  some 
times  into  a  thousand  ! 

There  is  no  phenomenon  in  all  natural  his- 
tory more  astonishing  than  this,  that  man  at 
pleasure  should  have  a  kind  of  creative  power. 
and  out  of  one  life  make  two,  each  completely 
formed,  with  all  its  apparatus  and  functions: 
each  with  its  perceptions,  and  powers  of  ms. 
tion  and  self-preservation  ;  each  as  complete  iii 
all  respects  as  that  from  which  it  derived  its 
existence,  and  equally  enjoying  the  humbif 
gratifications  of  its  nature. 

When  Des  Cartes  first  started  the  opinion, 
that  brutes  were  machines,  the  discovery  cJ 
this  surprising  propagation  was  unknows. 
which  might,  in  some  measure,  have  strengtih 
ened  his  fanciful  theory.  What  is  life  r 
brutes  ?  he  might  have  said,  or  where  does  n 
reside  ?  In  some  we  find  it  so  diflTused,  tb&: 
every  part  seems  to  maintain  a  vivacious  pri& 
ciple,  and  the  same  animal  appears  possessed 
of  a  thousand  distinct  irrational  souls  at  tbe 
same  time.  But  let  us  not,  he  would  say. 
give  so  noble  a  name  to  such  contemptiltt 
powers,  but  rank  Ihe  vivifying  principle  ir 
these  with  the  sap  tliat  rises  in  vegetables,  cr 
the  moisture  that  contracts  a  cord,  or  the  he^:. 
that  puts  water  into  motion  !  Nothing,  in  &l*i 
deserves  the  name  of  soul,  but  that  "which  ret 
sons,  that  which  understands,  and  by  knowic^ 
God,  receives  the  mark  of  its  currency,  airJ 
is  minted  with  the  impression  of  its  greai 
Creator. 

Such  might  have  been  the  speculations uftks 
philosopher:  however,  to  leave  theory,  it  will  be 
sufiBcient  to  say,  that  we  owe  the  first  discoren 
of   this  power  of  reproduction  in   animals  t£ 
Mr  Trembley,  who  first  observed    it  in  tk 
Polypus,  and  after  him,  Spalanzani  and  othe:? 
found  it  taking  place  in  the  earth. worm,  tbf 
sea  worm,  and   several  other  ill- formed  ai&- 
mals  of  a  like  kind,  which  were   susceptibir 
of  this  new  mode  of  propagation.      This  ht 
philosopher    has    tried    several   experiroec^ 
upon  the  earth-worm,  many  of  which  succeec- 
ed  according  to  his  expectation  :  every  earth- 
worm, however,  did  not  retain  the  vivacio^* 
principle   with   the   same   obstinacy  ;    aaa*^, 
when    cut   in  two,  were  entirely  destroyed 
others  survived  only  in  the  nobler  part  ;  a:^ 
while  the  head  was  living,  the  tail  entim} 
perished,  and  a  new  one  was  seen  to  bcNirgctc 
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from  the  extremity.  But  what  wan  most  sur- 
prising of  all,  in  some,  particularly  in  the 
small  red-headed  earth-worm,  both  extremi- 
ties survived  the  operation ;  the  head  produced 
a  tail,  with  the  anus,  the  intestines,  the  annu. 
lar  muscle,  and  the  prickly  beards  ;  the  tail 
part,  on  the  other  hand,  was  seen  to  shoot 
forth  the  nobler  organs,  and  in  less  than  the 
space  of  three  months  sent  forth  a  head,  a 
heart,  with  all  the  apparatus  and  instruments 
of  generation.  This  part,  as  may  easily  be 
supposed,  was  produced  much  more  slowly 
than  the  former,  a  new  head  taking  above 
three  or  four  months  for  its  completion ;  a 
new  tail  being  shot  forth  in  less  than  as  many 
weeks.  Thus  two  animals,  by  dissection, 
were  made  out  of  one,  each  with  their  separate 
appetites,  each  endued  with  life  and  motion, 
and  seemingly  as  perfect  as  that  single  ani- 
mal from  whence  they  derived  their  origin. 

What  was  performed  upon  the  earth-worm 
was  found  to  obtain  also  in  many  of  the  ver- 
micular species.  The  sea- worm,  the  white 
water-worm,  and  many  of  those  litlle  worms 
with  feelers,  found  at  the  bottom  of  dirty 
ditches  ;  in  all  these  the  nobler  organs  are  of 
such  little  use,  that  if  taken  away,  the  animal 
does  not  seem  to  feel  the  want  of  them  ;  it 
Lives  in  all  its  parts,  and  in  every  part ;  and 
by  a  strange  paradox  in  nature,  the  most  use- 
less and  contemptible  life  is  of  all  others  the 
most  difficult  to  destroy. 


CHAP.  III. 


or  THB  8TAB-FISH. 


Thk  next  order  of  zoophytes,  is  that  of  the 
star-tish,  a  numerous  tribe,  shapeless  and  de- 
formed, assuming  at  different  times  different 
appearances.  The  same  animal  that  now  ap. 
pears  round  like  a  ball,  shortly  after  flattens 
as  thin  as  a  plate.  All  of  this  kind  are 
formed  of  a  semi-transparent  gelatinous  sub- 
stance, covered  with  a  thin  membrane,  and  to 
an  inattentive  spectator  often  appear  like  a 
lump  of  inanimate  jelly,  floating  at  random 
upon  the  surface  of  the  sea,  or  thrown  by 
chance  on  shore  at  the  departure  of  the  tide. 
But  upon  a  more  minute  inspection,  they  will 
be  found  possessed  of  life  lEind  motion ;  they 
Infill  be  found  to  shoot  forth  their  arms  in  every 
direction,  in  order  to  seize  upon  such  insects 
as  are  near,  and  to  devour  them  with  great 
rapacity.  Worms,  the  spawn  of  fish,  and 
even  muscles  themselves,  with  their  hard  re- 
sisting shell,  have  been  found  in  the  stomachs 
of  these  voracious  animals  ;  and  what  is  very 
extraordinary,  though  the  substance  of  their 
own  bodies  be  almost  as  soft  as  water,  yet  they 
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are  no  way  injured  by  swallowing  these  shells, 
which  are  almost  of  a  stony  hardness.  They 
increase  in  size  as  all  other  animals  do.  In 
summer,  when  the  water  of  the  sea  is  warmed 
by  the  heat  of  the  son,  they  float  upon  the 
surface,  and  in  the  dark  they  send  forth  a  kind 
of  shining  light  resembling  that  of  phosphorus. 
Some  have  given  these  animals  the  name  of 
sea. nettles,  because  they  burn  the  hands  of 
those  that  touch  them,  as  nettles  are  found  to 
do.  They  are  often  seen  fastened  to  the  rocks 
and  to  the  largest  sea-shells,  as  if  to  derive 
their  nourishment  from  them.  If  they  be 
taken  and  put  into  spirits  of  wine,  they  will 
continue  for  many  years  entire :  but  if  they 
be  left  to  the  influence  of  the  air,  they  are,  in 
less  than  four  and  twenty  hours,  melted  down 
into  limpid  and  ofl*ensive  water. 

In  all  of  this  species,  none  are  fourid  to 
possess  a  vent  for  their  excrements ;  but  the 
same  passage  by  which  they  devour  their  food, 
serves  for  the  ejection  of  their  faeces.  These 
animals,  as  was  said,  take  such  a  variety  of 
figures,  that  it  is  impossible  to  describe  them 
under  one  determinate  shape  ;  but  in  general 
their  bodies  resemble  a  truncated  cone,  whose 
base  is  applied  to  the  rock  to  which  they  are 
found  usually  attached.  Though  generally 
transparent,  yet  they  are  found  of  different 
colours,  some  inclining  to  green,  some  to  red, 
some  to  white,  and  some  to  brown.  In  some, 
their  colours  appear  diffused  over  the  whole 
surface,  in  some  they  are  often  streaked,  and 
in  others  often  spotted.  They  are  possessed 
of  a  very  slow  progressive  motion,  and  in  fine 
weather  they  are  continaally  seen,  stretching 
out  and  fishing  for  their  prey.  Many  of  them 
are  possessed  of  a  number  of  long  slender 
Blaments,  in  which  they  entangle  any  small 
animals  they  happen  to  approach,  and  thus 
draw  them  into  their  enormous  stomachs, 
which  fill  the  whole  cavity  of  their  bodies. 
The  harder  shells  continue  for  some  weeks  un- 
digested, but  at  length  they  undergo  a  kind 
of  maceration  in  the  stomach,  and  become  a 
part  of  the  substance  of  the  animal  itself. 
The  indigestible  parts  are  returned  by  the 
same  aperture  by  which  they  were  swallowed, 
and  then  the  star-fish  begins  to  fish  for  more. 
These  also  may  be  cut  in  pieces,  and  every 
part  will  survive  the  operation ;  each  becoming 
a  perfect  animal,  endued  with  its  natural 
rapacity.  Of  this  tribe,  the  number  is  various, 
and  the  description  of  each  would  be  tedious 
and  uninstructing  ;  the  manners  and  nature 
of  all  are  nearly  as  described  ;  but  I  will  just 
make  mention  of  one  creature,  which,  though 
not  properly  belonging  to  this  class,  yet  is  so 
nearly  related,  that  the  ^passing  it  in  silence 
would  be  an  unpardonable  omission. 

Of  all  other  animals,  the  cuttle-fish,  though 
in  some  respects  superior  to  this  tribe,  posses- 

4b 


562 


HISTORY  OF  ZOOPHYTES. 


sea  qualities  the  most  extraordinary.  1 1  is  aboat 
two  feet  ionff,  covered  with  a  very  thin  skin, 
and  its  flesh  composed  of  a  gelatinous  sub- 
stance ,  which*  however,  within-side,  is  strength- 
ened by  a  strotie  bone,  of  which  such  great 
use  is  made  by  the  goldsmith.  It  is  possessed 
of  eight  arms,  which  it  extends,  and  which  are 
probably  of  service  to  it  in  fishing  for  its  prey : 
whiie  in  life,  it  is  capable  of  lengthening  or 
contracting  these  at  pleasure ;  but  when  dead, 
they  contract,  and  lose  their  rigidity.  They 
feed  upon  small  fish,  which  they  seise  with 
their  arms;  and  they  are  bred  from  eggs, 
which  are  laid  upon  the  weeds  along  the  sea. 
shore. 

The  cattle-fish  is  found  along  many  of  the 
coasts  of  Europe,  but  are  not  easily  caught, 
from  a  contrivance  with  which  they  are  fur- 
nished bv  nature  ;  this  is  a  black  substance, 
of  the  colour  of  ink,  which  is  contained  in  a 
bladder  generally  on  the  left  side  of  the  belly, 
and  which  is  ejected  in  the  manner  of  an  ex- 
crement from  the  anus.  Whenever,  tliere- 
fore,  this  fish  is  pursued,  and  when  it  finds  a 
difiiculty  of  escaping,  it  spurts  forth  a  great 
quantity  of  this  black  liquor,  by  which  the 
waters  are  totally  darkened,  and  then  it  es- 
capes by  lying  dase  at  the  bottom.  In  this 
manner  the  creature  finds  its  safety  ;  and  men 
find  ample  cause  for  admiration,  from  the 
great  variety  of  stratagems  with  which  crea- 
tures are  endued  for  their  peculiar  preserva- 
tion. 


CHAP.  IV. 

OF  THE  POLTP08.' 

TaosB  animals  which  we  have  described  in 
the  last  chapter  are   variously  denominated. 

1  Dr  George  Juhnstoii,  in  hit  elegant  work  on  British 
Zoophytes,  recently  published,  (Edioburgh,  1838,  8 vo), 
has  adopted  a  new  and  seemingly  excellent  classification 
of  the  soophyte  division  of  the  animal  kingdom.  Where 
a  planUlike  aquatic  production,  such  as  the  Sponget  ean- 
uot  be  discovered  to  be  the  work  of,  or  eonnerted  with, 
a  polype,  he  excludes  it  from  the  soophyte  class,  limit- 
ing that  term  to  polypes  and  their  polypidoms.  This 
arrangement  cleariy  defines  the  class.  Of  the  zoophytes 
thus  distinguished,  he  forms  two  sub-o1a»es,  raidiated 
zoophytes,  and  moUuscan  aoophytes.  The  charactere  of 
these  sub-classas  are  thus  described  :  The  radiated 
zoophytes  have  a  body  contractile  in  every  pait,  and 
symmetrical  ;  one  aperture  Cor  receiving  iood,  and  ex- 
pelling its  refuse  ;  and  are  propagated  both  by  globules 
vnA  by  eggs.  The  molluscan  nophytes  have  a  body 
non-contractile  and  non-symmetrical ;  separate  apertures 
for  the  reception  of  food,  and  expulsion  of  refuse ;  and 
are  propagated  both  by  globules  and  eggs.  The  radiated 
Koophytes  are  so  named  from  the  star-like  disposition  of 
the  calcareous  matter  of  their  polypidoms,  while  the 
moUuvcan  loophytes  are  so  entitled,  because  their  polypi- 
doms, unlike  those  of  the  preceding  class,  are  living  por* 


They  have  been  called  the  Star-fiab,  Seaaiet- 
ties,  and  Sea-polypi.  This  last  name  has  been 
peculiarly  ascribed  to  them  by  the  ancients, 
because  of  (he  number  of  feelers  or  feet  of 

tlons  of  the  polypee  they  contain,  as  is  the  case  with  tbe 
shelled  molluscous  animals,  of  which  the  lobster  is  an 
example.  The  radiated  zoophytes,  again,  are  dl%ided 
into  three  orders,  tbe  hydruida,(so  called  from  eosne  ifi. 
nity  in  their  character  to  those  of  the  manijr-AeadN 
hydra,  a  fabulous  serpent),  tbe  asteroida,  (from  tbe  Mmr- 
like  marks  which  distinguish  them),  and  the  helianthoids. 
(a  word  which  expresses  their  likeness  to  certain  flowen, 
as  the  anemone  and  marygdd.)  The  moiluscan  class  ol 
aoophytes  has  but  one  order,  termed  the  Naeridoida,  oi 
which  the  chief  distinctive  cbancteristic  H  the  Titality 
of  their  enckiaing  crusts  or  cases.  Of  all  these  ordeis, 
there  are  a  numl^r  of  families  and  species.  Most  of  the 
polypi  form  componnd  animals,  attached  to  one  anothrr 
by  lateral  appendages,  or  by  their  posterior  extremity, 
participating  in  a  common  life,  while  at  the  same  tine 
they  enjoy  their  individual  and  independent  ezistenee. 
Many  of  this  tribe  are  supposed  to  be  gemmiferoos,  a 
to  extend  the  race  by  buds  in  the  same  manner  aa  plant*, 
while  others  propagate  their  species  by  means  of  egL 
In  the  lowest  races  of  polypi,  the  distinctive  characten 
of  animal  life  are  so  slightly  devekiped,that  there  is  mock 
difficulty  in  distinguishing  them  nrom  the  crypcogaoue 
families  of  the  vegetable  kingdom.  The  resemblanoe  of 
these  animals  to  plants  consists  in  this,  that  from  the  tp 
is  formed  a  bulb,  which  shoots  up  into  a  stem,  and  seod^ 
ofl*  branches  ;  there  is  also  a  root,  which,  howcTcr,  ii 
merely  tbe  organ  of  attachment,  aflbrdlng  no  nooridi- 
ment  to  the  animals.  Being  thus  immovably  fixed  la  t 
particular  spot,  they  have  no  other  means  of  providiaf 
themselves  with  food,  but  by  their  long  tentacula,  wbick 
act  as  arms  to  convey  the  food  to  the  mouth  ;  thee 
members  only  are  capable  of  voluntary  motion.  Tb^ 
vegetable  structure  ai  this  class,  long  obtained  ibr  thee 
the  name  of  animal  plants.  Some  of  them,  howogr, 
float  about  In  the  ocean,  as  the  ptmnahUa^  or  sea  pees. 

About  the  year  1699,  Imperati  and  Gesner  had  rv- 
marked  the  animal  structure  of  polypi  or  corals ;  sn^ 
Peysonnell,  in  1787,  was  the  first  who  ascertained  tim 
living  inhabitants  of  tliose  stony  and  homy  struetores 
and  his  discoveries  have  been  confirmed  by  Tremblej'' 
treatise  upon  the  hydne,  published  in  1740  ;  and  subse- 
quently by  Reaumur,  Jtissieu,  Donati,  Ellis,  Becose^ 
Degeer,  Baster,  CavoUni,  Pallas,  Linnsus,  and  Covirr 
All  the  animals  of  this  class  were  placed  by  Linnsas  0 
an  order  of  his  class  Vermet^  under  the  distinctive  a:- 
peliation  of  lithophytss.  The  sagacity  of  that  arn: 
naturalist  enabled  him  to  form  a  superstructure,  eps 
which  has  been  built  the  more  improved,  because  bed»r 
known  classifications  of  Pallas,  Brugui^re,  and  Lamarti. 
whose  arrangement  we  mean  to  follow,  as  being  more 
comprehensive  than  tltat  of  Cnvi^,  who  divides  hb  r*« 
polypi  into  two  orders;  the  first  of  which  embraces  thosr 
that  are  naked,  and  the  second,  such  as  live  in  pdj^- 
ferous  masses,  formed  by  the  united  labours  o^  the  cqk- 
munity.    These  he  subdivides  into  many  families. 

Minute  as  the  beings  are  which  construct  and  inhaWi 
those  stony  masses  called  corals,  they  form  one  of  ttr 
largest,  and  undoubtedly  the  most  singular  of  the  wU-'c 
classes  of  animated  being.  Such  is  the  enormous  ecm- 
mutation  of  the  stony  envelopes  formed  by  them  in  fv- 
pical  seas,  that  itlaods  are  produced,  coasts  exteiidc<, 
and  harbours  blocked  up  by  them.  It  was  the  opintor  c? 
Lamarck,  that  it  was  these  minute  beings  who  origioaHf 
formed  the  calcareous  strata  of  the  globe. 

In  contemplating  the  structure  (h  the  polypi,  the  fcf* 
dra,  for  example,  we  find  their  nutritive  organs  the  si»> 
plest  of  all  possible  torms  ;  consisting  of  a  mere  8tera»4 
adapted  to  receive  and  digest  food,  without  any  eiinr 
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which  they  are  all  possessed,  and  with  which 
they  have  a  slow  progressive  motion  ;  but  the 
moderns  have  given  the  name  of  Polypus  to  a 
reptile  that  lives  in  fresh  water,  by  no  means 

appurent  organ,  being  destitute  of  brain,  nerves,  or  or- 
gans of  sense ;  nor  !•  there  the  slightest  appearance  of 
any  thing  corresponding  to  lungs,  iMart,  or  even  vessels 
of  any  kind.  We  have  given  a  magnified  representation 
of  the  hydra,  laid  open  by  a  longitudinal  section,  pL  SO, 
f.  79,  exhibiting  the  cavity  into  which  the  food  is  received 
and  digested.  The  walls  of  this  cavity  must  be  adapted 
not  only  to  prepare  and  pour  out  the  fluids  by  which  the 
food  is  digested,  but  also  to  permit  of  the  transudation 
through  its  substance*— probably  by  means  of  invisible 
pores,^-of  the  nutritious  particles  thus  extracted  from  the 
food  for  the  purpose  of  its  being  inoorporated  and  identi- 
fied  with  Uie  gelatinous  pulp,  of  which  the  body  appears 
wholly  to  consist.  The  researches  of  Trembley  have 
brought  to  licht  the  extraordinary  fact,  that  not  only  the 
internal  surface  of  the  polypus  is  endowed  with  the 
power  of  digesting  food,  but  that  the  same  property  be- 
longs also  to  the  external  surface,  or  what  we  might  call 
the  skin  of  the  animal.  He  found  that  by  a  dexterous 
manipulation,  tlie  hydra  may  be  completely  turned  io- 
bide  out,  like  the  finger  of  a  glove,  and  that  the  animal, 
after  having  undergone  this  singular  operation,  will  very 
soon  resume  all  its  ordinary  functions,  just  as  if  nothing 
liad  happened.  It  accommodates  itself  in  the  course  of  a 
day  or  two  to  the  transformation, and  resumes  all  its  natural 
liabits,  eagerly  seizing  animalcules  with  its  tentacula,  and 
introducing  them  into  its  newly  formed  stomach,  which 
lias  for  its  interior  surface  what  beibre  was  the  exterior 
skin,  and  which  digests  them  with  perfect  ease.  The 
truth  of  this  wonderful  discovery  was  subsequently  &*n- 
firmed  by  Bonnet  and  Spallanzani. 

Still  more  complicated  are  the  forms  and  economy  of 
the  aggregated  polypi,  which  prolific  nature  has  spread 
in  countless  multitudes,  over  the  rockv  shores  of  the 
whole  globe.  These  grow  in  the  form  of  plants,  and  are 
supported  on  one  common  stem,  with  widely  extended 
flowering  branches.  These  many-headed  monsters  pre. 
sent  myriads  of  open  mouths,  each  surrounded  by  single 
or  numerous  rows  of  tentacula,  which  are  extended  to 
rafch  their  prey;  these  are  provided  with  a  multitude  of 
riiia,  which,  by  their  incessant  vibrations,  determine 
currents  of  water  to  flow  towards  their  mouths,  carrying 
with  them  the  floating  animalcules  on  which  the  entire 
mass  of  polypi  subsists. 

Each  mouth  leads  into  a  separate  stomach,  whence  the 
food,  sfter  its  digestion,  passes  into  several  channels, 
generally  five  in  number,  which  proceed  in  different  di- 
rections from  the  cavity  of  each  stomach,  dividing  into 
many  branches,  and  being  distributed  over  all  the  sur- 
rounding portions  of  the  flesh.  These  branches  commu- 
nicate with  similar  channels,  proceeding  from  the  neigh- 
bouring stomachs,  so  that  the  food  which  has  been  taken 
in  by  one  of  the  mouths,  contributes  to  the  general  nou- 
rishment of  the  whole  mass  of  aggregated  polypi. 

The  pdypi  appear  in  general  not  to  be  provided  with 
any  disdnct  channels  for  conveying  aerated  water  into 
the  interior  of  their  bodies,  so  that  it  may  set  in  succes- 
sion  on  the  nutritive  Juices,  and,  after  performing  this 
office,  mky  be  expelled,  and  exchanged  for  a  fresh  sup- 
ply. It  has  accordingly  been  conjectured,  on  the  pre- 
sumption that  this  function  is  equally  necessary  to  ttiem 
as  it  Is  to  all  other  animals,  that  the  vivifying  influence 
of  the  surrounding  element,  is  exerted  through  the  me- 
dium of  the  surface  of  the  body.  Thus  it  is  very  possible 
that  in  polypi,  while  the  interior  surface  of  tlie  sac  di- 
gests  the  food,  its  external  surface  may  perform  the  office 
of  respiration  ;  and  no  other  mode  of  accomplishing  this 
function  has  been  distinctly  traced  in  the  animals  of  the 
order  acaleplia. 


so  large  or  observable.  These  are  found  at  the 
bottom  of  wet  ditches,  or  attached  to  the  under 
surface  of  the  broad-Ieafed  plants  that  grow 
and  swim  on  the  waters.     The  same  dififerenoe 

The  form  of  the  shelly  covering  which  Invests  most  of 
the  polypi,  admits  of  almost  infinite  variety.  In  some  it 
encloses  the  flesh  in  a  general  sheath,  leaving  only  an 
opening  at  the  end,  sufficient  for  the  expansion  of  each 
set  of  tentacula,  surrounding  the  various  mouths  of  the 
respective  animals.  In  some  species  these  tubes  aix; 
placed  parallel  to  each  other,  in  the  manner  of  the  pipes 
of  an  organ,  with  transverse  partitions  at  reguUr  inter- 
vals for  their  support ;  as  exemplified  in  the  Tubfpora 
MuHca,  pi.  30,  f.  34  and  66.  This  last  figure  repre- 
sents a  portion  of  the  tubes  highly  magnified,  and  laid 
open  to  show  the  polypi  in  their  interior.  Sometimes 
the  tubes  are  united  together  endwise,  like  the  branches 
of  a  tree,  leaving  lateral  apertures  for  the  animals  to 
extend  their  tentacula  through  as  exemplified  in  the 
nrtularia  fruUtcttu^  pi.  SO,  f«  i  and  10.  In  some 
species  the  homy  base  is  formed  Into  a  number  of  cells, 
each  of  which  answen  the  purpose  of  protecting  its  re- 
spective polype.  These  are  usually  situated  «t  the  ex- 
tremity of  the  branches,  and  have  all  the  appearance  of 
flowers,  u  may  be  seen  in  the  iahularia  ramota,  pi.  SO, 
f.  60,  60^  The  different  species  of  the  genus  Fhutray^ 
as  will  be  seen  in  the  species  carbaoea^  pi.  SO,  f.  CI,  and 
F.  foUafiea,  f.  12, — have  the  cells  exccnsively  minute. 
These  are  extended  over  a  flat  membraneous  substance, 
having  all  the  appearance  of  the  leaves  of  plants.  ThfS^ 
CtiUs  are  formed  in  very  regular  rows,  as  in  the  magnified 
representation  of  F.  foliaceai  f.  1,  and  are  arranged 
with  as  much  regularity  as  the  cells  of  a  honeycomb. 
Nearly  the  whole  of  the  animals  which  constitute  tlie 
other  polipiferous  masses  have  an  internal  inorganic  base 
of  support,  constituting  a  kind  of  skeleton  or  axis  ;  the 
mouths  of  the  polypi  being  developed  at  intervals  over 
the  surface  of  the  fleshy  layer  by  which  this  skeleton  is 
covered.  This  is  especially  the  case  with  the  genera 
Goryoniaf  Antipatkea,  and  Corallium,  as  they  bear  the 
strongest  similitude  to  the  branched  forms  of  the  stems 
of  vegetables.  The  flesh  contains  grains  of  calcareous 
matter,  which,  in  the  dried  specimens,  adhere  to  the 
surfiu^  of  the  stems.  Plate  SO,  f.  6,  is  a  branch  of 
Coralium  rtt^rvst,  exhibiting  the  sppearance  presented 
by  the  polypi  in  their  expanded  and  contracted  condi- 
tions. F.  7  is  the  polype  of  the  same,  greatly  magnified. 
In  many  instances  the  polypi  are  located  in  cup-like  de- 
pressions, situate  in  the  surface  of  the  calcareous  axis, 
which  protects  them  considerably.  In  the  genus  Madrt^ 
pora,  these  depressions  are  intersected  by  radiating 
platety  adapted  to  the  number  and  construction  of  the 
tentacula  ;  and  in  the  MUlepora  the  cells  are  closer  and 
more  minute,  and  do  not  exhibit  any  of  the  star-like 
radiations.  In  some  species  the  plates  have  more  of  a 
parallel  arrangement ;  and  in  othere  they  form  a  rvticu- 
lated  appearance. 

The  materials  of  which  the  axis  is  composed  are  inva- 
riably arranged  in  concentric  layers,  thus  indicating  that 
their  deposition  has  been  successive,  and  the  surface  is 
always  marked  by  longitudinal  lines  corresponding  to  the 
figure  of  the  animal  covering  the  flesh.  In  some  genera 
the  stem  consists  of  homy  and  calcareous  parts  alternately 
disposed,  composing  a  jointed  structure.  This  has  been 
by  some  naturalists  considered  an  approximation  to  an 
articulated  skeleton  ;  as  it  is  susceptible  of  considerable 
flection,  and  yields  readily  to  the  currents  or  waves, 
without  being  broken.  An  example  of  this  structure  is 
seen  in  the  ItU  HippurU,  pi.  SO,  f.  21. 

Almost  the  eutire  class  of  polypi  are  attached,  by  the 
root  of  the  stem  or  base,  to  submarine  rocks  or  other 
extraneous  bodies*  The  roots  are  possessed  of  a  very 
strong  adbeiive  quality. 
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holds  between  these  and  the  8ea*water  poly- 
pus, as  between  all  the  prodactions  of  the  sea, 
and  of  the  land  and  the  ocean.  The  marine 
vegetables  and  animals  grow  to  a  monstrous 

The  reproduction  of  til  the  adhesive  polypi  depends 
upon  the  detachment  of  gemmules,*  or  imperfectly 
formed  portions  of  their  soft  substaitce.  These  gemmules 
are  possessed  of  active  powers  of  locomotion,  apparently 
Air  the  sole  purpose  of  seeldng  a  place  whereon  to  raise 
its  future  habitation  at  a  distance  from  its  parents.  This 
situation  once  chosen,  it  is  immovably  filed  to  that  spot 
during  its  natural  life.  In  the  earlier  state  these  gem- 
mules  appear  on  the  surface  of  the  parent  animal,  in  the 
form  of  small  specks,  which  are  visible  tu  the  naked  eye. 
In  the  course  of  a  few  months  they  enlarge  in  size,  and 
each  becomes  pyriform,  and  are  observed  to  protrude 
from  the  sides  of  the  internal  canals  of  the  parent,  ad- 
hering by  their  narrow  ends.  This  form  in  particular 
applies  to  the  young  of  sponges.  Shortly  after,  they  are 
freed,  the  one  after  the  other,  and  are  borne  along  by 
the  currents  o£  fluid,  which  are  quickly  passing  out  of 
the  larger  openings.  PL  SO,  t  75,  represents  one  of 
these  detached  gemmulos.  Were  these  devoid  of  life, 
they  would  naturally  sink  to  the  bottom  by  their  own 
gravity,  but  on  the  contrary  they  spontaneously  swim 
about  for  two  or  three  days,  with  their  broad  end  for- 
wards. These  gemmules,  upon  microscopic  examina- 
tion, are  fotmd  to  be  about  two-thirds  covered  with  short 
cilia,  which  are  in  constant  and  rapid  motion  :  they  are 
extremely  minute  and  transparent,  broadest  at  the  base, 
and  tapering  to  almost  invisible  points.  The  strokes  of 
these  cilia  are  made  without  any  regular  order,  but  con- 
spiring to  propel  tlie  gemmule  with  the  broad  end  for- 
wards, but  without  seeming  to  have  an  apparent  object 
In  view,  by  a  slow  gliding  motion,  quite  unlike  the  sig- 
zag  course  of  animals  in  search  of  prey.  They  appear, 
however,  to  have  a  consciousness  of  impressions  made 
on  them  ;  for  if  they  come  in  collision  with  each  other, 
or  if  they  strike  against  any  otject,  the  motion  of  their 
cilia  is  for  a  short  time  suspended  ;  they  wheel  round 
the  spot  for  some  seconds,  then  renew  their  vibratory 
motion,  and  proceed  in  their  former  course. 

It  is  by  the  narrow  extremity  that  these  gemmules 
become  adherent,  which  soon  begins  to  expand  itself 
laterally,  so  as  to  form  a  broad  base  of  attachment. 
While  this  is  proceeding,  the  cilia  continue  to  move 
rapidly,  but  tlieir  motions  soon  become  languid,  and  in 
a  very  few  hours  cease  entirely  to  move,  .and  finally  dis- 
*  appear,  being  no  longer  of  use.  The  same  mode  of  pro- 
ceeding Is  common  to  the  gemmules  of  all  the  class 
polypi,  except  that  there  is  a  variety  in  the  head  of  tlie 
gemmules  which  swims  first.  The  time  of  their  remain- 
ing in  a  free  condition  varies  with  the  species,  from  a 
few  hours  to  three  days. 

The  tentacula  of  polypi  are  exquisitely  sensible,  and 
are  frequently  seen,  either  singly  pr  collectively,  curving 
their  extremities  towards  the  mouth,  when  any  minute 
floating  body  comes  In  contact  with  them.  During  the 
time  a  polype  is  expanded,  a  constant  current  of  water 
is  directed  toward j  the  mouth  :  the  currents  are  never 
produced  by  the  motions  of  the  tentacula  themselves, 
but  are  always  the  eflects  of  rapid  vibrations  of  the  cilia 
placed  on  the  tentacula.  The  polypi  of  the  Ftuttra 
carbateOf  for  example,  f.  68,  pi.  30,  have  each  tentacula, 
provided  with  a  single  row  of  cilia,  extending  along  both 
the  lateral  margins,  from  their  base  to  their  termination ; 
as  we  have  represented  at  f.  G3,  in  a  portion  of  one  of 
their  tentacula,  highly  magnified.  Every  polype  is  fur- 
nished with  twenty-two  tentacula,  and  there  are  about 
fifty  cilia  on  each  side  of  a  tentaculum,  so  that  every 

*  The  word  Gemmute  i%  taken  froon  the  LeUn  word  gtmma^ 
'-"■'  I  and  Its  meaning,  as  appUed  t<>  polypi,  is  that  of  a  yuunff 
I,  not  c«iDtuned  withiu  aa  envelope  or  egg. 


a  hud 
auiturt 


size.  The  eel,  the  pike,  or  the  bream,  c*( 
fresh. waters  is  but  small ;  but  in  the  sea  they 
grow  to  an  enormous  magnitude.  The  herbs 
of  the  field  are  at  most  but  a  few  feet  high ; 

individual  polype  has  no  less  than  two  thoasaud  tw 
hundred  cilia.      Every  square  Inch  contains  mbcKit  one 
thousand  eight  hundred  cells ;  the  branches  of  an  ordi- 
nary specimen  present  about  ten  square  inches  of  sur- 
face,  BO  that  an  ordinary  specimen  of  this  species  pre- 
sents a  congregation  of  not  less  than  eigfateeo  thousand 
polypi :  with  three  hundred  and  ninety-six  teotacuia,  and 
thirty-nine  millions  six  hundred  thousand  etlla  ;  while 
other  species  undoubtedly  contain  mora  than  ten  times 
these  numbers.     Dr  Grant  has  estimated  that  there  are 
about  four  hundred  milliotu  of  cilia  on  a  single  Ptnstra 
foiiacea  !  the  species  which  we  have  represented,  t  It. 
We  have  given  a  representation  of  a  gemmule  of  the 
Fttutra  carSatea,  pi.  SO,  f.  64. 

It  is  still  an  unsettled  point  whether  the  aggregated 
mass  is  to  be  considered  as  one  Individual,  endowed  witk 
a  common  principle  of  life  and  growth,  or  whether  m>li 
mouth  is  to  be  regarded  as  the  organ  of  a  separate  ani- 
mal. Dr  Grant  is  of  opinion  that  the  detached  poljpi 
CB\\e6  pennaiulaf  or  sea  pens,  f.  H,  pi.  SO,  do  not  pes. 
sess  a  voluntary  power  of  locomotion,  iHit  that  they  are 
carried  along  by  the  currents  of  tlie  ocean.  Indeed, 
none  of  all  this  extensive  tribe  of  beings  which  are  inven- 
ted in  a  stony  covering »  or  which  have  a  homj  or  calca- 
reous axis,  have  the  power  of  locomotion  ;  and  ft  is  ik< 
until  we  descend  to  animals  divested  of  these,  that  «t 
can  trace  animals  having  this  power.  The  fresh -waia 
polypi,  called  hydra,  are  locomotive.  Those  animais 
present  us  with  the  simplest  kind  of  structure  which  has 
yet  been  ascertained.  The  hydra  consists  simply^  of  a 
fleshy  tube,  open  at  both  extremities,  and  the  apertun 
of  tlie  tube  serving  as  a  mouth,  which  is  situate  in  the 
more  dilated  end,  and  this  mouUi  is  provided  at  its  mar- 
gin with  a  single  row  of  tentacula.  Looking  to  this  aai- 
mal,  we  may  suppose  that  nature  has  formed  it,  to  prow 
that  animal  life  may  be  carried  on  without  the  aid  d 
the  complicated  machinery  which  she  has  giwn  to  the 
higher  orders  of  creation.  The  hydra  can  change  plare 
at  will.  F.  09,  pi.  SO,  represents  the  Jkyeira  mri&. 
This  animal  has  the  power  of  fixing  Itself  in  an  erect 
position  by  the  foot,  and  If  it  wishes  to  change  place,  l( 
slowly  bends  till  its  head  touches  the  plane  on  which  it 
Is  moving,  and  adheres  to  It  by  the  mouth,  or  by  one  <r 
two  of  its  tentacula  ;  the  foot  is  then  detached,  and  bf 
a  curve  of  the  body  placed  close  to  the  bead,  where  it  a 
again  fixed,  praparatory  to  a  new  step,  which  It  perforsu 
by  a  repetition  of  the  same  movements. 

%Mmffe*,  In  their  general  aspect,  have  much  the  a^ 
pearance  of  plants,  and  they  were  by  many  regarded  as 
such  ;  but  it  has  been  satisfactorily  ascertained  that  tbcy 
are  composed  of  soft  flesh,  intermixed  with  a  tissue  of 
fibres,  some  of  which  are  solid,  others  tubular,  and  the 
whole  being  curiously  interwoven  into  a  kind  uf  network. 
(t  will  be  perceived,  on  examining  f.  70,  pi.  3Q,  that 
every  part  of  a  living  sponge  presents  to  the  eye  t«« 
kinds  of  orifices,  the  larger  being  somewhat  round  in  lis 
shape,  with  the  margins  raised,  forming  projectii^  pa- 
pills  ;  the  smaller  being  much  more  numerous  exceed- 
ingly minute,  and  are  usually  termed  the  pores  of  the 
sponge. 

For  many  ages,  indeed,  so  far  back  as  the  time  ef 
Aristotle,  who  died  382  years  before  the  birth  of  Christ, 
sponges  were  supposed  to  be  so  sensitive,  that  they 
shrunk  from  the  touch  ;  and  later  naturalists  asserted 
that.  If  punctured  by  sharp  instruments,  they  would  ex- 
hibit visible  tremulous  motions.  But  Dr  Grant  he 
most  efTectually  refuted  this  error,  by  subjecting  spocigrs 
to  the  most  severe  experiments,  such  as  lacerating,  ptme- 
i  turing,  burning,  or  otherwise  wounding  tlieir  texture,  ty 
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those  of  the  sea  often  shoot  forth  a  stalk  of  a 
hundred.  It  is  so  between  the  polypi  of  both 
elements.  Those  of  the  sea  are  found  from 
two  feet  in  length  to  three  or  four,  and  Pliny 

the  apjdicatioo  of  corrosive  chemical  agents.  He  has 
discoTered  the  true  nature  of  the  currents  of  flnid  issuing 
at  difierent  point*,  which  he  thus  graphically  describes  : 
"  I  put  a  small  bimnch  of  ihespon^a  coaUtay  with  some 
8«a- water,  luto  a  watch-glass,  under  the  microscope,  and, 
OD  reflecting  the  light  of  a  candle  through  the  fluid,  I 
suon  perceived  that  there  was  some  intestine  motion  in 
the  opaque  particles  floating  through  the  water.  On 
moving  the  watch-glass^  so  as  to  bring  one  of  the  aper- 
tures ou  the  side  of  the  sponge  fully  into  view,  I  beheld, 
for  the  first  time,  the  splendid  spectacle  of  this  living 
fountain,  vomiting  forth,  from  a  circular  cavity,  an  im- 
petuous torrent  of  liquid  matter,  and  hurling  along,  in 
rapid  succession,  opaque  masses,  which  it  strewed  ^^btj 
where  around.  The  beauty  and  novelty  of  such  a  scene 
in  the  animal  kingdom,  long  arrested  my  attention,  but 
after  twenty-five  minutes  of  constant  observation,  I  was 
obliged  to  withdraw  my  eye  from  fatigue,  without  having 
seen  the  torrent  for  one  instant  chauge  Its  direction,  or 
diminish,  in  the  slightest  degree,  the  rapidity  of  its 
course.*'  It  thus  appears  that  the  large  orifices  on  the 
surface  of  a  living  sponge,  are  destined  for  .the  discharge 
of  a  constant  stream  of  water  from  the  interior  of  the 
body.  We  have  attempted  to  represent  the  particles 
thrown  out  by  these  currents  in  f.  70.  These  currents, 
issuing  from  the  larger  oriftcest  are  best  seen  by  placing 
the  living  animal  in  a  shallow  vessel  of  sea-water,  and 
sti'ewing  a  little  powdered  chalk  over  the  surface,  the 
motions  of  which  render  tlie  current  rery  sensible  to  the 
naked  eye.  It  Is  by  the  myriads  of  minute  pores, which 
exist  in  every  part  of  the  surface,  that  this  water  enters, 
conveying  with  It  the  materials  necessary  for  the  sub- 
siiiteoce  of  the  animal.  These  pores  conduct  the  fluid 
into  the  interior,  where,  alter  percolating  through  the 
numerous  channels  of  communication  which  pervade  the 
substance  of  the  body,  it  is  collected  Into  wider  pai^sages, 
terminating  in  the  focal  orifices  above  described,  and  is 
finally  discharged.  The  mechanism  by  which  these  cur- 
rents are  produced.  Is  involved  In  much  obscurity. 

The  genus  vortieeUa  is  constituted  of  a  small  tribe  of 
animals  wlych  difler  from  the  polypi  in  one  particular, 
namely,  that  of  being  destitute  of  tentacula,  and  having 
cilia  only,  surrounding  the  margin  of  a  bell-shsped  body, 
which  is  mounted  upon  a  long,  slender  peduncle.  The 
animals  of  this  genus  are  always  attached  to  some  extra- 
neous body  by  this  footstalk,  as  represented  in  vorticeUa 
polypina,  pi.  30,  f.  75,  but  have  the  power  of  moving 
about  in  all  directions,  to  the  extent  of  the  range  of  the 
footstalk.  Ctirrents  are,  as  usual,  excited  by  the  vibra- 
tions of  the  cilia,  and  these  are  the  efficient  instruments 
of  progressive  motion.  The  ordinary  position  of  the 
peduncle  of  the  vorticella  is  spiral,  but  It  can  extend  it 
quite  in  a  straight  line  when  in  search  of  food  ;  but  It 
suddenly  retreats  from  danger,  by  resuming  the  spiral 
folds  of  Its  peduncle. 

lAmarck  arranges  the  polypi  under  five  orders,  with 
tho  following  ohBraoters : — 

I.  PoLTPi  Natantes. — Polypi  provided  with  tenta- 
cula, united  in  a  common  fleshy  mass,  placed  on  an  axis, 
free,  and  floating  in  the  wat^r. 

II.  Polypi  Tvbifbri.— -Tentaenlated  polypi  united 
in  a  common  fleshy  body,  without  any  solid  axis,  and 
oovered  with  tnbiform  cylinders. 

III.  Polypi  VAatNATi.— Polypi  with  tentacula,  always 
fixed  in  an  inorganlo  oorering,  and  forming  in  general 
iompoand  Snimals. 

IV.  PoLi^i  DsifiTDATi.— Tentaoulated  polypi  not 
forming  a  common  envelop^  fixed  either  oonstantly  or 
•pontaneously. 

V.  Polypi  Ciliati.— Pblypi  without  any  tentaimla: 


has  even  described  one*  the  arms  of  which 
were  no  less  than  thirty  feet  long.  Those  in 
fresh  waters,  however,  are  comparatively  mi- 
nute ;  at  their  utmost  size  seldom  above  three 

but  instead  of  them,  vihratile  cilice,  at  or  near  the 
month. 

ORDER  I.— POLYPI  NATANTES. 

Polypi  united  in  a  common  fleshy  body,  or  congre* 
gated  mass,  free,  elongated,  enveloping  an  inorganic 
axis,  cartilaginous,  osseous,  or  stony;  eacli  polypus  pro- 
vided with  tentacula  pUced  around  the  mouth,  and  ra- 
diating. The  animals  of  this  order  are  eonpegated  on 
a  common  body,  in  which  they  all  participate,  while 
each  appears  to  eigov  a  separate  existence,  and  distinct 
powers  of  volition.  The  common  body  has  the  appear- 
ance of  a  naked  fleshv  mass,  with  the  polypi  protruding 
from  its  surface,  and  in  the  centre  Is  pLaoea  an  inorganic 
axis  resulting  from  some  deposition  of  the  animals,  m 
the  same  manner  as  the  outer  oovering  in  the  other  or- 
ders. Some  of  these  compound  animals  float  freely  in 
the  water,  and  others  remain  at  the  bottom  in  the  mud 
or  sand.  Many  of  them  diffuse  a  vivid  phosphorescent 
light.  UmbeUutaHa  Cfreeniandiea,  pi.  8U,  f.  13.  Body 
free,  consisting  of  a  long  simple  stem,  with  a  bony  inar- 
ticulated  axis,  enveloped  by  a  fleshy  membrane.  In- 
liabits  the  Nc^hem  ocean.  Virgularia  ;  body  free,  fili- 
form or  linear,  greatly  elongated.  Inhabits  the  North* 
era  ocean.  mnUa;  body  free,  depressed,  kidney* 
shaped,  polypi  provided  with  six  rays  each.  Petmaiuia 
pk€aphona^  pi.  80.  f.  14.  Body  ftree,  fleshy,  penniform, 
polypi  with  raduited  tentacula.  Fig.  65  represents 
some  of  the  polypes  greatly  magnified.  Inliaoits  the 
British  seas.  Funkulma;  body  free,  filiform,  very  sim- 
ple, long,  fleshy,  and  provided  with  warts.  Inhabits 
the  American  ocean.  VereHUtim ;  body  firee.  fleshy,  sim- 
ple, cvlindrioal,  polypiferous  above,  and  with  the  base 
naked. 

ORDER  II.— POLYPI  TUBIPERI. 

Polypi  united  in  a  common  fleshy  body,  either  simple, 
lobed,  or  ramified,  and  constantly  fixed  at  its  base,  dvs- 
titnte  of  any  solid  internal  axis;  snrfkce  entirely  or  m 
part  ooverea  with  tubiform  cylinders,  rarely  retractile; 
mouth  terminal,  provided  with  eight  pectinated  tenta- 
cola.  The  tubiferous  polypi  always  exist  in  the  form 
of  a  fleshy  subgelatinons  body,  invariably  fixed  by  their 
base.  They  are  more  or  less  simple,  convex,  lobed,  or 
slightly  ramified.  The  upper  part  of  the  surface  of  their 
body  is  covered  with  a  vast  number  of  small  tubiform 
movable  oyliuders;  having  at  their  snmmit  a  roundish 
sub-octagonal  mouth  surrounded  by  eight  pectinated 
tentacula.  LobmUuria  durUata^^,  80,  f.  15.  Common 
body  of  a  fleshy  oonsLstenee,  elevated  upon  the  base. 
Inhabits  the  coast  of  EnropNe.  I^tg.  l(i  is  a  magnified 
view  of  a  portion  of  this  species.  Ofiona ;  of  a  fleshy,  ir- 
ritable substance,  provided  with  siliceous  spicnla,  ven- 
enUly  embedded  in  the  cavities  of  shells.  Inhabits 
empty  oyster  shells  <mi  the  Britinh  coasts.  Ammothea  ,* 
witji  the  common  body  divided  into  many  short  and 
branched  stems.  Inhabits  the  coasts  of  the  Red  sea. 
Xema;  the  common  body  provided  with  thick,  some- 
what short,  naked  stems,  emanating  from  the  base,  and 
divided  at  their  summit.  AnUidia;  common  Dody 
spread  out  in  a  thin  plate,  or  depressed  over  marine 
substances.    Inhabits  tlie  shores  of  the  Bed  sea. 

ORDER  III.— POLYPI  VAGINATL 

Each  individual  polype  tentaculated,  oonstantly  fixed 
In  an  inorganic  bocTy.  or  sheath,  which  completely  enve- 
lops them,  and  forming  in  general  compound  animals. 
This  is  the  most  extensive  class  of  polypi,  and  is  divided 
into  seven  sections.  The  animals  are  very  deUoate, 
transparent,  and  extremely  contractile,  usually  fixed  in 
aninoiganiobody  of  their  own  formation.  This  calcare- 
ous mass  is  increased  in  size  with  every  successive  gen- 
eration; and  these,  in  the  course  of  time,  accumulate  te 
such  a  size,  that  tney  raise  islands  ui  the  midst  of  the 
ocean.    The  cells  are  short,  long,  or  tnbidar,  the  orifice 


566 


HISTORY  OF  ZOOPHYTES. 


parts  of  an  inch  long,  and  when  gathered  up 
into  their  usual  form,  not  above  a  third  even 
of  those  dimensions. 

It  was  upon  these  minute  animals  that  the 

tometimes  irregular,  iind  at  others  regular :  the  interior 
walla,  being  atinple,  longitudinally  striated,  or  lamel* 
lated,  and  stelUform. 

SECTION  I. 

The  polypiferoos  mas«es  oomposed  of  two  distinct 
parts;  the  jini  oonsistinff  of  numerous  homy  fibres, 
either  in  fasoionli,  radiatea,  interlaced,  crossed,  or  fitted 
together;  the  weoMd  is  composed  of  a  fleshy  or  gelatin- 
ous pulp;  coTering,en¥elopmg,  or  attaching  the  fibres, 
containing  the  poljpi,and  assuming  in  drying  a  consist- 
ence more  or  less  firm.  AU^amumgargomndn,  pi.  30,  f.  9. 
The  polypiferous  masses  polymorphous,  soft,  or  fleshy, 
when  recent^  but  somewhat  coriaceous  and  firm  when 
dried.  Gtodta ;  the  polypiferous  mnss  ftree,  fleshy,  tuber- 
ous, hollow  interiorly.  Tetkia;  with  a  knotty  subglobu- 
lar  polypiferous  macs,  the  interior  with  numerous^  fasci- 
culated fibres  Spon^  ttibulota,  pi.  30,  f.  5.  Polypiferous 
mMS  soft,  gelatmous,  very  fiexible,  and  fixed;  the  car- 
tilaginous matter  supported  by  calcareous  or  siliceous 
spicula ;  pores  excessively  numerous  aud  irregular.  The 
spicula  are  represented  at  figs.  71  and  72.  It  will  be 
seen  br  the  Spongia  ooaitta^  f.  70,  that  there  are  two  kinds 
of  orinces;  tne  hirger  haring  a  rounded  shape^  provided 
generally  with  raised  margins,  which  form  projecting  pa- 
pillsB,  the  smaller  being  much  more  numerous,  exceed- 
ingly minnte,and  constituting  what  are  termed  tlie  pores 
of  the  sponge.  Flabdlaria  pavonktf  pi.  30,  f.  17.  The 
polypiferous  mass  caulescent, fan-shaped,  incruKted,  and 
frequently  dirided.  Inhabits  the  seas  of  America.  Ftn- 
eromUa,  pi.  30,  f.  2.  PemeOiut  eapUatiu^  pi.  30,  f.  18. 
Polypiferous  mass,  supported  on  a  simple,  exteriorly 
incrusted  stalk,  filled  interiorlv  with  many  homy  fasci- 
culated fibres,  and  dirided  at  its  summit  into  a  cluster 
of  filiform,  diohotomous,  articulated  branchea.  Fig.  19 
shows  the  articulations  magnified. 

SECTION  II. 

The  polypiferous  masses  branched  like  plants,  and 
composed  of  two  kinds  of  substance,  namely,  a  central 
solid  axis,  and  a  fleshy  incrastation,  which  mvests  and 
contains  the  polypi;  axis  inorganic,  oomeous,  or  stony; 
when  dried  the  polypiferous  crust  ii  porous,  cellular, 
and  friable.  OortUiina  eormadata,  pL  80,  f.  11.  Polypi- 
ferous mass  adherent,  greatly  branched.    Inhabit  the 


Polypiferous 

seas.  AiU^Jothe*  tpiraUs.  pi.  SO,  f.  20.  Polypiferous 
mass  adherent  and  brancned.  Indian  ocean,  /m  Jap- 
paruL  pi.  30^  1  21.  Polypiferous  mass  arborescent,  and 
fixea.  Indian  ocean.  AftliUfa;  adherent,  tree-shaped, 
bwing  ajointed  knotty  axis.  Chrallmm  rubntm,  pi.  30, 
f.  6.  Adherent,  branched,  stiff,  and  devoid  of  articula- 
tion. Fig.  7  represents  one  of  the  polypi  greatly  mag- 
nified.   Indian  ocean. 


SECTION  III. 

With  stony  poln>iferous  masses,  liaving  star-rtiaped, 
waved  laminar  nirrows. 


or 


1 .  With  Latbral  Stabs,  oa  spilbad  oybb  the  surface. 


Oadina  proltferOf  pi.  SO,  f .  2*2.  Polypiferous  mass  of  a 
stony  consistence.  Northern  ocean.  Seriatoporattdmlaiaf 
pi.  SO,  f.  23.  Adherent,  stony,  with  slender,  suboylindri- 
cal branches.  ]lf(ulrep(>ra/tmffitu8yTp\.Z0,(.2i.  Adherent, 
subdendroidal,  branching.  West  Indian  seas.  Podllopora; 
adherent,  branched,  lobed,  and  stony.  Pontes  davaria. 
pi.  30,  f.  25.  Adherent,  stony,  branched,  or  lobed  ana 
obtuse,  with  a  stelliferous  surnice.  American  and  In- 
dian ocean.  Fig.  26,  this  species  greatly  magnified. 
Aatna  radioUa,p\.  30,  f.  27.  Adherent,  Incmsting  marine 
nibttfinoes,  or  forming  a  hemispherical  or  globular  mass. 
American  seas.    Atteria  denticuUUa,  pi.  So,  f.  26.    Ex- 


power  of  dissection  was  6rst  tried  in  multipU 
ing  their  numbers.  They  had  been  long  con- 
sidered  as  little  worthy  the  attention  of  obaer. 
vers,  and  were  consigned  to  that  neglect  ic 

pCcMoria  memUerma,  pi.  90,  f.  28.    Adherent,  stcor,  o 
uibiting  a  fr«e,  foliaoeous  membrane.     Indian  oeesL 
JSehmopUra ;  adherent,  stony,  depressed,  and  extcndec 
into  a  tree  membrane.    AiotUiauaria  ;  adherent,  stoay. 
incmsting  marine  substances.    Meandrima  /al^rn^hct, 
pi.  30,  f.  29.     Adherent,  stony,  forming  a  simple,  eoa 
vex,  or  hemispherical  mass.    American  ocean,    ^gsn 
da  amvluxta,  pi.  SO.  f.  SO.    Adherent,  stony,  with  dc 
pressea  foliaceoua  expansions.    Indian  ooesuu    Pom^. 
offoricUetf  pi.  30,  f.  Si.    Adherent,  stonj,  frondesetct. 
with  depressed  subfoUaoeous  lobes.    American  seas. 

2.  Stabs  tebminal. 

Fungia  agarici/bnma;  free,  stony,  simple,  ortir.- 
lar,  or  oblonp^,  convex  and  lamelUr  above.  Indur 
seas.  Cjfdohtm;  free,  stony,  elliptical  or  orbieolv. 
convex  and  lamellar  above,  with  a  hoUow  centre,  d^ 
pressed  below.  7\irifmoUa;  Aneo,  ample,  turbinated,  e 
wedffc-sliaped,  and  acute  at  tlie  base.  Cktryop^jB:^ 
cyatMu^  pi.  SO,  f.  83.  Mass  ftee,  stouT,  siniple,  cr 
branchea.  Mediterranean.  Fig.  67,  C  &nlthiL  FV 
68,  animal  ftilly  expanded.  ScmBuuda;  tree,  stony, eoE 
sisting  of  a  simple,  polypiferous,  and  thick  msM.  ^ 
Ima;  mass  stony,  smiple,  exterioriy  lougb ;  tubes  a 
merons. 

SECTION  IV. 

With  a  stony  poljmiferons,  solid,  and  interiorly  eon- 
pact  mass:  ecus  penoratcd,  or  tubular,  and  dcstitet«  t> 
laminie.  7\ibipora  musieaj  pi.  SO,  f.  34.  Stony,  eon 
posed  of  cyUnarical  tubes^  which  are  stmiirht,  ai^  k 
diridnally  separate.  Indian  seas.  Fig.  66  is  a  bv 
nified  portion  of  the  tubes.  Catenyjora;  stony,  eon 
posed  of  parallel  tubes,  inserted  in  the  thickness  <r 
vertical  plates,  anastomosed  like  net-work.  Fama^ 
stony,  simple,  variable  in  form,  composed  ai  pani> 
prismatic  tubes.  MiUepora  ealoarea,  pi.  90,  f,  35.  Stan. 
intcrriorly  solid,  potymorphous,  bruched,  or  fron^ 
scent.  European  seas.  DuUatopora ;  adhcvent,  "^ 
stony,  with  slifrhtlv  compressed  branohea.  Otitic 
free,  stony,  orbicular,  depressed,  or  aligfatly  eoncsrc. 
LumdUet;  free,  stony,  orbicular,  depressed.  Otmliia;  fm. 
»tony,  egg-shaped,  or  cylindrical;  known  only  in  a  fosi: 
statew 

SECTION  V. 

Polypiferous  masses  of  a  snbstony  eonsistcnee,  vi) 
frondescent  or  crustaceons  expanuona ;  oella  small,  >^. 
sometimes  in  a  regular  series,  at  oth^  tinaea  irrefsls 
and  usually  disposed  at  the  sur&oe  of  the  exp«ui» 
of  marine  substances.     Dacfylopofn;  free,  stony,  ertx 
drical,  obtuse  at  one  extremity,  contracted  and  pair 
ate  at  tlie  other.    Ocdlaria ;  stony,  depressed  as  a  mee 
brane.    variously   twisted,    somewhat    fannel-sixs{wd. 
Alveoutm;  ston^,  either  forming  incrustations,  or  a  fr?( 
mass  disposed  m  numerous  conoentrio  layers,  emtda. 
one  another.    Retepora  eeUmiota,  pi.  90,  f.  96.    Siaej, 
interiorly   porous,    with   tliin   depreased    expamioBs- 
Adeona;  nearly  stony,  caulescent,  or  fan-elaaped.   £f 
chara/oUaceaf  pi.  30,  f.  37.    Neariy  stony,  bat  not  Srxi 
ble.    Cellepora  pmnkimu  pi.  30,  f.  38.     Nemly  tCcs^. 
interiorly  porous,  spreadmir  in  a  raised,  foUaceoosera^ 
Fig.  39  is  a  magnified  view  of  this  mans  of  poijfL 
European  seas.    Daeomnxi;  suberastaoeooa,  dcfvem^ 
extended  in  an  undulated,  diaooid,.stony  plate,  v-.ti 
the  upper  surface  cellular.    7\ilmlmora  tramtnna,  \l 
30,  f.  iO.    Consisting  of  a  parasiticalor  incmstinfr  m»M. 
with  submembranous  cells  disposed  in  cluatccs  or  utk>, 
and  mostly  free.    Fig.  41,  one  of  the  warta  msjniiff^i 
Fig.  42  represents  one  of  the  particles  of  wUch  tk 
crust  is  composed.    Mediterranean.     Flautra  ^fisM. 

SI.  30,  f.  12.  Flexible,  submi'mbranona,  stony  and  fm- 
esoent,  or  consisting  of  a  thin  crust,  formed  of  candcQ* 
ous  cells.  Fig.  1  is  a  magnified  view  of  the  crJi 
European  seas.    FhOra  oarbaaea,  pi.  30,  £.  61,  is  Xjt 
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which  thousands  of  minute  species  of  insects 
remain  to  this  very  day.  It  is  true,  indeed, 
that  Reaumur  observed,  classed,  and  named 
them.  By  contemplating  their  motions,  he 
was  enabled  distinctly  to  pronounce  on  their 
being  of  the  animal  and  not  of  the  vegetable 
kingdom  ;  and  he  called  them  polypi,  from 
their  great  resemblance  to  those  larger  ones 
that  were  found  in  the  ocean.  Still,  however, 
their  properties  were  neglected,  and  their  his- 
tory unknown. 

Mr  Trembley  was  the  person  to  whom  we 
owe  the  first  discovery  of  the  amazing  proper- 
tics  and  powers  of  this  little  vivacious  crea- 
ture. He  divided  this  class  of  animals  into 
four  different  kinds  :  into  those  inclining  to 

freen,  those  of  a  brownish  cast,  those  of  a 
esh  colour,  and  those  which  he  calls  ihepofifpe 
de  panache.  The  differences  of  structure  in 
these,  as  also  of  colour,  are  observable  enough ; 
but  the   manner  of  their  subsisting,  of  seiz- 

polypiferous  man.  Fig.  62  represents  the  tentaoula  in 
tlu:  polypes  of  this  speoies.  Fi^.  63  is  a  portion  of  one 
of  these  tentacnls  highly  magnified.  Fig.  64  is  a  dc- 
Unoatton  of  one  of  the  gemmules,  greatly  magnified. 
I«1g.  78  is  a  part  of  F,  vertidiiata  greatly  magnified. 

SECTION  VI. 

Polypiferous  masses  oonsisting  of  one  substance  only, 
slender,  fistulous,  membranous,  or  homy  stems,  flexible 
and  branched,  ooiilaining  polypi  in  thetr  interior.  Poly' 
phifta;  polypiferous  mass  fungoid,  with  a  calcareous 
crust.  AoetatnUum;  fungoid,  with  a  calcareous  orust. 
Tifjiofta ;  adherent,  tubuur,  membranaceous,  or  homy. 
Du^iotonuxriafrutiadosay  pi.  80,  f.  43.  Polypiferous  mass 
with  tubular,  subarticulate,  diohotomons  stems,  and  a 
calcareous  incrustation.  American  seas.  Fig.  44  repre- 
sents the  D.  oUuiota,  an  inhabitant  of  the  coasts  of  the 
Baliama  islands.  Anffuinaria  tpaitUata,  pL  30,  f.  45. 
Adherent,  and  extending  itself  in  the  form  of  a  plant. 
l«1g.  46  is  a  magnified  portion.  Ceilaria  ihtaa,  pi.  30,  f. 
47.  Adherent^  with  the  stems  tnbulsr  and  branched. 
Fig.  4B,  a  portion  of  a  stem  magnified.  Bnropean  seas. 
Liriozoa  CariUdOj  pi.  30,  f.  49.  Adherent,  brandied, 
calcareous ;  with  tubular  stems,  jointe<L  creeping.  Fig. 
50,  a  [>ortion  of  a  stem  magnified.  West  Indian  seas. 
Seriaiana  lauUgeray  pi.  30,  f.  51.  Adherent,  branched, 
homy,  stems,  slender.  Fig.  5*2,  a  portion  of  a  stem 
magnified.  European  seas.  Ptumularia  rnvriopki/lum, 
pL  30,  f.  53.  Adherent,  branohedf  homy,  stalkn  slender. 
Kig.  54,  a  portion  of  a  stem  magnified.  European  seas 
AfUemmariit  rcifnoM,  pi.  30,  f.  55.  Adherent,  homy, 
with  the  stems  fistulous,  simple,  or  branched.  Fig.  56, 
a  portion  of  a  stem  magnified.  European  seas.  Seriu- 
iaria  frutetomu,  pL  30,  f.  10.  Adherent,  homy,  stems 
slender  and  fistulous.  Fig.  4,  a  portion  of  a  stem  mag- 
nified. European  seas.  S.  alneUna^  pi.  30,  f.  78  and  77. 
OampamUlaria  verHciUaia,  pi.  30,  f.  57.  Adherent^stems 
fisttuoas,  filiform,  homy,  simple,  or  branched.  Fig.  o8, 
a  magnified  portion  of  a  branch.  Oomularia;  adherent, 
homy,  with  simple,  funnel-shaped  stems.  Tubuiaria 
fxtmoMf  pi.  80,  f  B9.  Adherent,  slender,  tubular,  sim- 
ple, or  branched,  homy.  FUf.  60,  a  magnified  portion 
of  a  branch.    British  seas.    Fig  74,  7*.  maan^ca.   Tro- 

Cical  seas.     Phmatdia;   adherent,  slender,  tubulnr, 
ranching,  submembranons,  extremities  of  stems  and 
branches  terminated  each  by  a  polypus. 

SECTION  VII. 

Polypiferous  masses  either  firee,  isolated,  and  fioating 
in  the  water,  or  adherent,  and  agglomerated  in  cellular 
nianses,  composed  of  one  substance  on  aquatic  bodies; 
polypi  provided  with  numerous  tentaoula,  whioh  do  not 


ing  their  prey,  and  of  their  propagation,  is 
pretty  nearly  the  same  in  all. 

Whoever  has  looked  with  care  into  the  bot- 
tom of  a  wet  ditch  when  the  water  is  stag- 
nant, and  the  sun  has  been  powerful,  may  re- 
member to  have  seen  many  little  transparent 
lumps  of  jelly,  about  the  size  of  a  pea,  and 
flatted  on  each  side ;  such  also  as  have  exa- 
mined  the  under  side  of  the  broad-leafed 
weeds  that  grow  on  the  surface  of  the  water, 
roust  have  observed  them  studded  with  a  num. 
ber  of  these  little  jelly-like  substances,  which 
were  probably  then  disregarded,  because  their 
nature  and  history  were  unknown.  These 
little  substances,  however,  were  no  other  than 
Uying  polypi,  gathered  up  into  a  quiescent 
state,  and  seemingly  inanimate, because  either 
undisturbed,  or  not  excited  by  the  calls  of  appe- 
tite to  action.  When  they  are  seen  exerting 
ihemselves,  they  put  on  a  very  different  appear- 
ance from  that  when  at  rest:  to  conceive  a  just 


eompletc  the  circle  round  the  mouth.  The  animals  of 
this  section  chiefly  inhabit  fresh  water.  Aieyonella;  in- 
crusting,  thick,  convex,  and  irregular,  consisting  of  an 
aggr^ation  of  vertical  subpentangular  tubes,  open  at 
thsir  summit.  SpongUla ;  aidherenl  pol  vmorpnous,  cel- 
lular, irregular,  composed  of  subpihferous  laminie. 
OrislcUella;  free,  globular,  gelatinous,  covered  by  short, 
thick,  polypiferous  tnbt>rcles,  each  of  which  encloses  a 
polvpus.  hijffluffia;  body  sinall,  gelatinous,  oontraotilo, 
enclosed  in  a  testaceous  tube,  projecting. 

ORDER  IV.— POLYPI  DENUDATI. 

Polypi  provided  with  tentaoula,  and  not  forming  apoly- 
piferous  mass;  peatlv  diveesified  in  form,  in  the  nnni- 
oer  and  situation  of  their  tentaoula,  and  fixed  either 
constantly  or  spontaneously.  PtdHoellcaia;  adherent, 
formed  of  a  stiff  peduncle.  Ooj^Si^ »  fleshy,  seated  on  a 
peduncle.  Hydra  viridu,  pL  90,  f.  76.  Oblong,  linear, 
m  the  form  ofa  reversed  cone,  narrowed  below,  gelatin- 
ous, transparent,  and  flxed  spontaneously  by  the  base, 
a.  exhibits  the  body  extended,  and  6.  the  body  in  a 
contracted  state.  Fig.  09,  boay  expanded  Inhabits 
fresh  waters. 

ORDER  v.— POLYPI  CILIATL 

Mouth  provided  with  ciliated  and  gyratonr  organs 
which  agitate  the  water,  but  do  not  seise  the  food. 

SECTION  I.— ROTIPfiRL 

With  one  or  many  organs  in  a  circular  form,  ciliated, 
and  rotatory  at  the  opening  of  the  mouth.  TuUoolaria ; 
body  contractile,  oblong,  contained  in  a  tube  fixed  on 
aquatic  bodies.  Vortiodla  poiypina,  pi.  30,  f  75. 
Body  naked,  pedunculated,  fixed  spontaneously,  or  con- 
stantly by  its  base.  Inluibits  stagnant  waters.  Uraeo- 
laria;  body  free,  contractile,  uroeolate,  sometimes  elon- 
gated, without  tail  or  peduncle.  Purcfdaria ;  body  fire, 
contractile,  oblong,  provided  with  a  short  or  elongated 
tail.  Brachiontu;  body  free,  contractile,  nearly  ovsl, 
covered,  at  least  partly,  by  a  transparent  sheath.  Pol- 
Uadma;  body  oontractile,  oblong,  inclosed  in  a  trans- 
parent sheath. 

SECTION  II.— VIBRATILKS. 

Ciliffi  placed  near  the  mouth,  moving  in  Interrupted 
vibrations.  Vcufinieola;  body  minute,  oval,  or  obfong, 
anteriorly  ciliated,  and  provided  with  a  tail;  enclosed  m 
a  transverse  sheath,  but  not  attached.  Triehoeerca; 
body  minute,  oval,  or  oblong,  anteriorly  truncated. 
RaUulus;  body  minute,  oblong,  truncated,  or  anteriorlv 
obtuse. 
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idea  of  their  figare,  we  may  suppose  the  finger 
of  a  glove  cut  off  at  the  bottom;  we  may  sup- 
pose also  several  threads  or  horns  planted  round 
the  edge  like  a  fringe.  The  hollow  of  this  finger 
will  give  us  an  idea  of  the  stomach  of  the  ani- 
mal ;  the  threads  issuing  forth  from  the  edges 
•may  be  considered  as  the  arms  or  feelers  with 
which  it  hunts  for  its  prey.  The  animal,  at 
its  greatest  extent,  is  seldom  seen  above  an 
inch  and  a  half  long,  but  it  is  much  shorter 
when  it  is  contracted  and  at  rest ;  it  is  furnished 
neither  with  muscles  nor  rings,  and  its  man* 
ner  of  lengthening  or  contracting  itself  more 
resembles  that  of  the  snail,  than  worms,  or  any 
other  insect.  The  polypus  contracts  itself 
more  or  less,  in  proportion  as  it  is  touched,  or 
as  the  water  is  agitated  in  which  they  are 
seen.  Warmth  animates  them,  and  oold  be- 
numbs them ;  but  it  requires  a  degree  of  cold 
approaching  congelation  before  they  are  re- 
duced to  perfect  inactivity  ;  those  of  an  inch 
have  generally  their  arms  double,  often  thrice 
as  long  as  tlieir  bodies.  The  arms,  where 
the  animal  is  not  disturbed,  and  the  season 
not  unfavourable,  are  thrown  about  in  various 
directions,  in  order  to  seize  and  entangle  its 
little  prey  ;  sometimes  three  or  four  of  the 
arms  are  thus  employed,  while  the  rest  are 
contracted  like  the  horns  of  a  snail,  within  the 
animal's  body.  It  seems  capable  of  giving 
what  length  it  pleases  to  these  arms  ;  it  con- 
tracts and  extends  them  at  pleasure,  and 
stretches  them  only  in  proportion  io  the  re- 
moteness of  the  object  it  would  seize. 

These  animals  have  a  progressive  motion, 
which  is  performed  by  that  power  they  have 
of  lengthening  and  contracting  themselves  at 
pleasure  ;  they  go  from  one  part  of  the  hot- 
torn  to  another  ;  they  mount  along  the  margin 
of  the  water,  and  climb  up  the  side  of  aquatic 
plants.  Tbey  often  are  seen  to  come  to  the 
surface  of  the  water,  where  they  suspend 
themselves  by  their  lower  end.  As  they  ad- 
vance but  very  slowly,  they  employ  a  great 
deal  of  time  in  every  action,  and  bind  them- 
selves very  strongly  to  whatever  body  they 
chance  to  move  upon  as  they  proceed  ;  their 
adhesion  is  voluntary,  and  is  probably  per- 
formed in  the  manner  of  a  cupping-glass  applied 
to  the  body. 

All  animals  of  this  kind  have  a  remarkable 
attachment  to  turn  towards  the  light;  and  this 
naturally  might  induce  an  inquirer  to  look  for 
their  eyes  ;  but  however  carefully  this  search 
has  been  pursued,  and  however  excellent  the 
microscope  with  which  every  part  was  ex- 
amined, yet  nothing  of  the  appearance  of  this 
organ  was  found  over  the  whole  body  ;  and  it 
is  most  probable  that,  like  several  other  insects 
which  hunt  their  prey  by  their  feeling,  these 
creatures  are  unfurnished  with  advantages 
which  would  be  totally  useless  for  their  support. 


In  the  centre  of  the  arms,  as  was  said  Ik- 
fore,  the  mouth  is  placed,  which  tbe  uiinil 
can  open  and  shut  at  pleasure,  and  thisierrei 
at  once  as  a  passage  for  food,  and  an  opening 
for  it  after  digestion.  The  inward  part  of  tbc 
animal's  body  seems  to  be  one  great  stonacb. 
which  is  open  at  both  ends  ;  but  the  parposet 
which  the  opening  at  the  bottom  serres  are 
hitherto  unknown,  but  certainly  not  fora- 
duding  their  excrements,  for  those  are  ejected 
at  the  aperture  by  which  they  are  taken  i&. 
If  the  surface  of  the  body  of  this  little  creatan 
be  examined  with  a  microscope,  it  will  be 
found  studded  with  a  number  of  warts,  as  >!» 
the  arms,  especially  when  they  are  contnicted; 
and  these  tubercles,  as  we  shall  presently  ut, 
answer  a  very  important  purpose. 

If  we  examine  their  way  of  living,  we shal 
find  these  insects  chiefly  subsistiog  ap« 
others,  much  less  than  themselves,  particular 
a  kind  of  millepedes  that  live  in  tbe  wiie: 
and  a  very  small  red  worm,  which  the;  se;s 
with  great  avidity.  In  short,  no  insect  wbat 
soever,  less  than  themselves,  seems  to  ccs^ 
amiss  to  them ;  their  arms,  as  was  said  bef<^, 
serve  them  as  a  net  would  a  fisherman, s 
perhaps,  more  exactly  speaking,  as  a  lin^ 
twig  does  a  fowler. 

Wherever  their  prey  is  perceived,  whin 
the  animal  effects  by  its  feeling,  it  issufScif- 
to  touch  the  object  it  would  seize  upoD,  and;: 
is  fastened  without  a  power  of  escaping.  Tb: 
instant  one  of  this  .insect^s  long  arms  is  lat: 
upon  a  millepede,  the  little  insect  sticks  win- 
out  a  possibility  of  retreating.  The  grfiir. 
the  distance  at  which  it  is  touched,  tbe  greaii? 
ia  the  ease  with  which  the  polypus  brings  il- 
prey  to  its  mouth.  If  the  little  object  be  netr 
though  irretrievably  caught,  it  is  not  ^ntb^ 
great  difficulty  that  it  can  be  brought  to  tb* 
muuth  to  be  swallowed.  When  tlie  pol;p<' 
is  unsupplied  with  prey,  it  testifies  its  bun? 
by  opening  its  mouth  ;  the  aperture,  bowfT?' 
is  so  small  that  it  cannot  be  easily  perceiie^ 
but  when,  with  any  of  its  long  amis,  it  ^' 
seized  upon  its  prey,  it  then  opens  the  n^'- 
distinctly  enough,  and  this  opening  is  alwi.^ 
in  proportion  to  the  size  of  the  animal  wia^ 
it  would  swallow:  the  lips  dilate  inscmi^ 
by  small  degrees,  and  adjust  themselves  p"* 
cisely  to  the  figure  of  their  prey.  Mr  Trewbl^-y 
who  took  a  pleasure  in  feeding  this  uss^ 
brood,  found  that  they  could  devour  alic^c^ 
of  every  kind,  fish  and  flesh,  as  well  iS"- 
sects;  but  he  owns  they  did  not  thrive  so  w. 
upon  beef  and  veal,  as  upon  the  little  vo^ 
of  their  own  providing.  When  he  gave  cr; 
of  these  famished  reptiles  any  substance  wb.' 
was  improper  to  serve  for  aliment,  at  lirs 
seized  the  prey  with  avidity,  but  after  k^f* 
ing  it  sometime  entangled  near  the  niooU). 
dropped  it  again  with  distinguishing  nicety 
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When  several  polypi  happen  to  fall  upon 
the  same  worm,  they  dispute  their  common 
prey  with  each  other.     Two  of  them  are  often 
seen   seizing   the    same  worm    at    different 
ends,  and  dragging  it  at  opposite  directions 
with  great  force.     It  often  happens,  that  while 
one  is  swallowing  its  respective  end,  the  other 
is  also  employed  in  the  same  manner,  and  thus 
they  continue,  swallowing  each  his  part,  until 
their  mouths  meet  together ;  they  then  rest, 
each  for  some  time  in  this  situation,  till  the 
worm  breaks  between  them,  and  each  goes  off 
with  his  share ;  but  it  often  happens  that  a 
seemingly  more   dangerous   combat    ensues, 
when  the  mouths  of  both  are  thus  joined  upon 
one  common  prey  together  ;  the  largest  poly- 
pus  then  gapes  and  swallows  his  antagonist ; 
but  what  is  very  wonderful,  the  animal  thus 
swallowed  seems  to  be  rather  a  gainer  by  the 
misfortune.      After  it  has  lain  in  the  conquer- 
or s  body  for  about  an  hour,  it  issues  unhurt, 
and  often  in  possession  of  the  prey  which  had 
been  the  original  cause  of  contention.     How 
happy  would  it  be  for  men  if  they  had  as  little 
to  fear  from  euch  other ! 

These  reptiles  continue  eating  the  whole 
year,  except  when  the  cold  approaches  to  con- 
gelation ;  and  then,  like  most  others  of  the  in- 
t^ect  tribe,  they  feel  the  general  torpor  of  na- 
ture, and  all  uieir  faculties  are  for  two  or  three 
months  suspended :  but  if  they  abstain  at  one 
time,  they  are  equally  voracious  at  another, 
and,  like  snakes,  ants,  and  other  animals,  that 
are  torpid  in  winter,  the  meal  of  one  day  suf. 
ficcs  them  for  several  months  together.  In  ge- 
neral, however,  they  devour  more  largely  in 
proportion  to  their  size,  and  their  growth  is 
quick  exactly  as  they  are  fed ;  such  as  are  best 
supplied,  soonest  acquire  their  largest  size,  but 
they  diminish  also  in  their  growth  with  the 
same  facility  if  their  food  be  taken  away. 

Such  are  the  more  obvious  properties  of 
these  little  animals,  but  the  most  wonderful 
still  remain  behind  :  their  manner  of  propaga- 
tion, or  rather  multiplication,  has  for  some 
years  been  the  astonishment  of  all  the  learned 
of  Europe.  They  are  produced  in  as  great  a 
variety  of  manner  as  every  species  of  vegeta- 
ble.  Some  polypi  are  propagated  from  eggs, 
as  plants  are  from  their  seed :  some  are  pro- 
duced by  buds  issuing  from  their  bodies,  as 
plants  are  produced  by  inoculation  ;  while 
all  may  be  multiplied  by  cuttings,  and  this  to 
a  degree  of  minuteness  that  exceeds  even  phi- 
losophical perseverance. 

With  respect  to  such  of  this  kind  as  are 
hatched  from  the  egg,  little  curious  can  be 
ddded,  as  it  is  a  method  of  propagation  so  com- 
mon  to  all  the  tribes  of  insect  nature  ;  but  with 
regard  to  such  as  are  produced  like  buds  from 
their  parent  stem,  or  like  cuttings  from  an  ori- 
g^inal   root,  their  history  requires  a  more  de- 
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tailed  explanation.  If  a  polypus  be  carefully 
observed  in  summer,  when  these  animals  are 
chiefly  active,  and  more  particularly  prepared 
for  propagation,  it  will  be  found  to  bourgeon 
forth  from  different  parts  of  its  body  several  tu- 
bercles or  little  knobs,  which  grow  larger  and 
larger  every  day  ;  after  two  or  three  days'  in- 
spection, what  at  first  appeared  but  a  small 
excrescence  takes  the  figure  of  a  small  ani- 
mal, entirely  resembling  its  parent,  furnished 
with  feelers,  a  mouth,  and  all  the  apparatus 
for  seizing  and  digesting  its  prey.  This  little 
creature  every  day  becomes  larger,  like  the 
parent  to  which  it  continues  attached;  it 
spreads  its  arms  to  seize  upon  whatever  insect 
is  proper  for  aliment,  and  devours  it  for  its 
own  particular  benefit :  thus  it  is  possessed  of 
two  sources  of  nourishment,  that  which  it  re- 
ceives from  the  parent  by  the  tail,  and  that 
which  it  receives  from  its  own  industry  by  the 
mouth.  The  food  which  these  animals  receive 
often  tinctures  the  whole  body,  and  upon  this 
occasion  the  parent  is  often  seen  communicat- 
ing a  part  of  its  own  fluids  to  that  of  its  pro- 
geny that  grows  upon  it ;  while,  on  the  con- 
trary, it  never  receives  any  tincture  from  any 
substance  that  is  caught  and  swallowed  by  its 
young.  If  the  parent  swallows  a  red  worm, 
which  gives  a  tincture  to  all  its  fluids,  the 
young  one  partakes  of  the  parental  colour ;  but 
if  the  latter  should  seize  upon  the  same  prey, 
the  parent  polypus  is  no  way  benefited  by  the 
capture,  but  all  the  advantage  remains  with 
the  young  one. 

But  we  are  not  to  suppose  that  the  parent  is 
capable  of  producing  only  one  at  a  time  ;  se- 
veral young  ones  are  thus  seen  at  once,  of  dif- 
ferent sizes,  growing  from  its  body,  some  just 
budding  forth,  others  acquiring  their  perfect 
form,  and  others  come  to  sufficient  maturity, 
and  juat  ready  to  drop  from  the  original  stem 
to  which  they  had  been  attached  for  several 
days.  But  what  is  more  extraordinary  still, 
those  young  ones  themselves  that  continue  at- 
tached to  their  parent,  are  seen  to  bourgeon, 
and  propagate  their  own  young  ones  also,  each 
holding  the  same  dependence  upon  its  respec* 
tive  parent,  and  possessed  of  the  same  advan- 
tages that  have  been  already  described  in  the 
first  connection.  Thus  we  see  a  surprising 
chain  of  existence  continued,  and  numbers  of 
animals  naturally  produced  without  any  union  of 
the  sexes,  or  other  previous  disposition  of  nature. 

This  seems  to  be  the  most  natural  way  by 
which  these  insects  are  multiplied  ;  their  pro- 
duction from  the  egg  being  not  so  common  ; 
and  though  some  of  this  kind  are  found  with  a 
little  bladder  attached  to  their  bodies,  which 
is  supposed  to  be  filled  with  eggs,  which  after- 
wards come  to  maturity,  yet  the  artificial  me- 
thod of  propagating  these  animals  is  much 
more  expeditious,  and  equally  certain.      It  is 
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indifferent  whether  one  of  them  be  cut  into  ten, 
or  ten  hundred  parts,  each  becomes  as  perfect 
an  animal  as  that  which  was  originally  divi- 
ded ;  but  it  must  be  observed,  that  the  smaller 
the  part  which  is  thus  separated  from  the  rest, 
the  longer  it  will  be  in  coming  to  maturity,  or 
in  assuming  its  perfect  Ibrm.  It  would  be 
endless  to  recount  the  many  experiments  that 
have  been  tried  upon  this  philosophical  pro- 
digy :  the  animal  has  been  twisted  and  turned 
into  all  manner  of  shapes  ;  it  has  been  turned 
inside  out,  it  has  been  cut  in  every  division, 
yet  still  it  continued  to  move ;  its  parts  adapted 
themselves  again  to  each  other,  and  in  a 
abort  time  it  became  as  voracious  and  industri* 
ons  as  before.  "^ 

Besides  these  kinds  mentioned  by  Mr  Trem- 
bley,  there  are  various  others  which  have  been 
lately  discovered  by  the  vigilance  of  succeed- 
ing observers,  and  some  of  these  so  strongly 
resemble  a  flowering  vegetable  in  their  forms, 
that  thev  have  been  mistaken  by  many  natu- 
ralists for  such.  Mr  Hughes,  the  author  of 
the  natural  history  of  Barbadoes,  has  described 
a  species  of  this  animal,  but  has  mistaken  its 
nature,  and  called  it  a  sensitive  flowering 
plant ;  be  observed  it  to  take  refuge  in  the 
holes  of  rocks,  and,  when  undisturbed,  to 
spread  forth  a  number  of  ramifications,  each 
terminated  by  a  flowery  petal,  which  shrunk 
at  the  approach  of  the  hand,  and  withdrew  into 
the  hole  from  whence  before  it  had  been  seen 
to  issue.  This  plant,  however,  was  no  other 
than  an  animal  of  the  polypus  kind,  which  is 
not  only  to  be  found  in  Barbadoes,  but  also  on 
many  parts  of  the  coast  of  Cornwall,  and  along 
the  shores  of  the  continent. 


CHAP.  V. 
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OF  THE  LITHOPHYTE8  AND  8FONOES. 

It  is  very  probable  that  the  animals  we  see 
and  are    acquainted  with,  bear   no    manner 

>  See  the  preceding  note.  There  are  about  fifty  diffe- 
rent species  of  spongeg,  of  which  nine  or  ten  belong  to  this 
country.  They  are  found  in  the  Mediterranean  and  those 
seas  in  warm  and  temperate  latitudes, diminishing  in  num- 
ber and  becoming  of  inferior  quality  on  the  approach  to 
cold  regions.  They  adhere  to  roclcs  in  places  the  least 
exposed  to  the  action  of  currents  and  waves,  which  the  ebb- 
ing tide  does  not  leave  uncovered.  The  bestsponges known 
to  us  are  those  which  come  from  the  Archipelago,  where 
they  abound  near  many  of  the  islands,  whose  inhabitants 
may  be  said  to  subsist  by  the  sponge-fishery,  if  we  may 
so  call  it.  At  the  Cydades,  for  instance,  sponge-diving 
forms  the  diief  employment  of  the  population.  The  sea 
is  at  all  times  extremely  clear,  and  the  experienced  di- 
vers are  capable  of  distinguishing  from  the  surface  the 
points  to  which  the  sponge  is  attached  below,  when  an 
unpractised  eye  could  but  dimly  discern  the  bottom. 
Bach  boat  is  furnished  with  a  large  stone  attached  to  a 
rope,  and  Uiis  the  diver  seiaes  in  bis  hand  on  plunging 


of  proportion  to  those  that  are  concealed  from 
us.  Although  every  leaf  and  vegetable 
swarms  with  animals  upon  land,  j%i  at  lea 
they  are  still  more  abundant;  for  the  greateat 
part  of  what  would  seem  vegetables  growing 
there,  are  in  fact  nothing  but  the  artificial  fsr- 
mation  of  insects,  palaces  which  they  have 
built  for  their  own  habitation. 

If  we  examine  the  bottom  of  the  sea  along 
some  shores,  and  particularly  at  the  mouths  ^ 
several  rivers,  we  shall  find  it  has  the  a[>pear 
ance  of  a  forest  of  trees  under  water,  milliom 
of  plants  growing  in  various  directions,  witk 
their  branches  entangled  in  each  other,  and 
sometimes  standing  so  thick  as  to  obstruct  na- 
vigation. The  shores  of  the  Persian  Golf. 
the  whole  extent  of  the  Red  sea,  and  the  wes. 
tern  coasts  of  America,  are  so  choked  up  k 
many  places  with  these  coraline  aubstances, 
that  though  ships  force  a  passage  throovk 
them,  boats  and  swimmers  find  it  impossiyc 
to  make  their  way.  These  aquatic  groves  ar% 
formed  of  different  substances,  and  assume  va- 
rious appearances.  The  coral  plants,  as  thej 
are  called,  sometimes  shoot  out  like  trees  witi^ 
out  leaves  in  winter ;  they  often  spread  out  j 
broad  surface  like  a  fan,  and  not  uncommonlv 
a  large  bundling  head  like  a  faggot ;  mm^ 
times  they  are  found  to  resemble  a  plant  wiu 
leaves  and  flowers ;  and  often  the  antlers  of  < 
stag,  with  great  exactness  and  r^ularity.  It 
other  parts  of  the  sea  are  seen  sponges  of  vari- 
ous magnitude,  and  extraordinary  appeaias- 
ces,  assuming  a  variety  of  fantastic  forms,  Li^ 
lai^e  mushrooms,  mitres,  fonts,  auid  flower- 
pots. To  an*  attentive  spectator,  these  varioa< 
productions  seem  entire  I  v  of  the  ▼egelak.t 
kind  ;  they  seem  to  have  tbeir  leaves  and  tbei 
flowers,  and  have  been  experimentally  know 
to  shoot  out  branches  in  the  compass  of  a  year 
Philosophers,  therefore,  till  of  late,  thcrafi£ 
themselves  pretty  secure  in  ascribing  iIkzc 
productions  to  the  vegetable  kingdom ;  iffi^ 
Count  Marsigli,  who  has  written  very  labcn- 
ously  and  learnedly  upon  the  subject  of  txaj 
and  sponges,  has  not  hesitated  to  declare  k^ 
opinion,  that  they  were  plants  of  the  aqis^^^ 
kind,  furnished  with  flowers  and  seeds,  aiK 

head  foremost  from  the  stem.     He  does  Uiis  in  erder  i 
increase  the  velocity  of  his  descent;  thus  eGonesBiai^  i  > 
stock  of  breath,  as  well  as  to  &oilitate  his  asccoi  «^i 
exhauated  at  the  bottom,  being  then  quickly  hweicti  i 
by  his  companions.     Few  men  can  reroaia  longer  it*. 
about  two  minutes  below;  and,  as  the  prtMseas  of  detif- 
ing  the  sponge  is  very  tedious,  three,  aiid  aDuwUanesfeK 
dlven  descend  sucocisBively  to  secure  a  parUcnlsiiy  t-- 
spedmen. 

The  best  sponge  is  that  which  is  the  psdeat  susd  i^ 
est,  has  small  holes,  and  is  soft  to  the  toudu      By  ^ 
old  physicians,  sponge  was  regarded  as  a  cur*  fer  a  !*'=« 
list  of  maladies;  this  list  is  now  much  abrid^ped,   tksV 
burned  sponge,  in  which  form  only  it  is 
place  in  the  Inateria  medica. 
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rndaed  with  &  vegetation  entirely  resembling 
that  which  la  found  upon  land.  This  opinion^ 
however,  some  time  after,  began  to  be  shaken 
by  Rumphius  and  Jussieu,  and  at  last  by  the 
ingenious  Mr  Ellis,  who,  by  a  more  sagacious 
and  diligent  inquiry  into  nature,  put  it  past 
doubt,  uat  corals  and  sponges  were  entirely 
the  works  of  animals,  and  that,  like  the  honey- 
comb which  was  formed  by  the  bee,  the  coral 
was  the  work  of  an  infinite  number  of  reptiles 
of  the  polypus  kind,  whose  united  labours 
were  thus  capable  of  filling  whole  tracts  of  the 
ocean  with  those  embarrassing  toKeos  of  their 
industry.* 

'  Corai. — ^The  method  in  which  the  polypus  secretes 
the  coni,  which,  when  takea  from  the  ks,  ts  in  sUllcs 
about  a  foot  high  and  half  an  inch  thick,  is  vndenteod 
to  1)0  as  follows  :  Ao  egg  or  new  animal,  when  ejected, 
falls  upon  some  body,  to  which,  from  its  gelatinous  na- 
ture, it  adheres.  On  this  foundation  it  spreads  and 
moulds  itself,  till  at  length  fifx>ra  the  middle  of  it  a  sort 
of  excrescence  risee  upwardsi  containing  the  germ  of 
a  new  animal,  which  attains  its  growUi  by  degrees, 
and  sends  up  a  similar  extension.  These  deposite  cal- 
careous or  chalky  matter  in  the  middle,  and  by  the  con- 
stant generation  of  new  polypi,  and  the  secretion  of  ad> 
ditional  matter,  the  conJ,  at  the  end  of  ten  years,  which 
is  the  period  necessary  for  its  perfect  growth,  has  at- 
tained the  height  and  thickness  mentioned.  It  is  of 
various  colours — red,  vermilion,  and  white,  the  latter 
being  most  common,  and  consequently  least  valuable. 
When  taken  out  of  the  sea,  it  is  covened  with  moss  and 
marine  vegetable  matter,  and  is  generally  somewhat 
softer  and  duller  in  hoe  than  it  ultimately  becomes. 

The  coral  fisheries  form  a  very  considerable  trade  in 
several  parts  of  the  Mediterranean.  From  the  hollows 
and  caverns  of  the  rocks,  where  it  takes  root,  the  coral 
is  brought  up  with  nets ;  it  also  grows,  but  in  less  quan- 
tities, on  Uie  sides  of  the  ocean  crags.  The  greatest 
height  to  which  it  attains  is  never  ab<Mre  a  foot,  and  its 
usual  thickness  is  about  that  of  the  iittle  finger,  though 
often  much  less.  The  most  extensive  fisheries  are  those 
carried  on  in  the  straits  of  Messina,  ofifthe  Sicilian  coast, 
and  about  three  miles  distant  generally  from  the  land. 
The  fishermen^ave  divided  the  whole  tract,  about  six 
miles  in  length,  into  ten  parts.  Every  year  they  fish 
only  in  one  of  these  parts,  and  do  not  interfere  with  it 
again  till  ten  years  have  elapsed,  for  the  purpose  of 
bringing  away  only  such  coral  as  has  attained  its  full 
growth. 

The  appearance  of  the  coral  as  it  is  observed  in  the 
sea,  is  said  to  resemble  a  miniature  forest,  from  its  great 
quantity  and  branching  character*  The  greatest  portion 
is  procured  from  a  depth  of  from  sixty  to  a  hundred  and 
twenty.five  feet;  but  some  fisheries  are  carried  on  to 
the  depth  of  nine  hundred  feet  Those  of  the  coasts  of 
Marseilles,  Barbaiy,  and  Trapani,  are  the  principal 
rivals  to  the  Sicilian  fisheries  in  the  European  market, 
but  none  of  them  produce  the  coral  in  equal  quantities, 
or  of  equal  quality,  with  the  hitter.  From  Messina  SOOO 
pounds  are  said  to  be  exported  annually ;  the  price  of 
which  is  so  much  afibcted  by  the  colour  and  quality,  that, 
while  some  of  it  is  valued  at  ten  guineas  a  pound,  other 
portions  are  considered  not  worth  ten  pence.  The  ver- 
milion-coloured oorsl,  being  the  rarest,  is  the  most  ex. 
pensive.  The  common  red,  however,  brings  a  high 
price  also,  when  the  quality  is  good.  Chemical  analysis 
has  proved  that  the  coral  consists  of  carbonate  of  lime,  a 
species  of  chalk,  for  it  dissolves  completely  in  aquafortis, 
or  nitric  acid. 

Tlwugh  we  may  re^d  with  some  degree  of  wonder 


If,  in  our  researches  after  the  nature  of 
these  plants,  we  should  be  induced  to  break 
off  a  branch  of  the  coraline  substance,  and 
observe  it  carefully,  we   shall   perceive    its 

the  production  of  stalks  of  coral  by  a  small  oyster-like 
polypus,  our  astonishment  cannot  fail  to  be  increased 
wlken  we  coDsider,  that,  by  an  animal  of  the  same  sice 
and  ipecies  as  the  conliferoos  polypus,  whole  reeft  of 
great  extent,  and  even  islands,  have  been  foimded  and 
originated.  The  animal  or  polypus  that  accomplisbes 
this  is  called  the  Madrepore,  and  has  long  been  errone- 
ously considered  as  identical  with  the  coral  polypus; 
henoe  the  masses  of  land  alluded  to  have  received  the 
appellation  of  coral  neefr  and  islands.  These  have  never 
yet  been  found  in  any  extent  excepting  in  the  Pacific  and 
Asiatic  seas,  but  in  these  Immense  waters  the  coral  rocks 
and  ree6  are  abundant 

The  principal  grtMps  et  islands  of  coral  formation  are^ 
finon  the  New  Hebndes,  eastward,  the  Friendly  islands, 
Navigation  islands,  and  the  Society  islands  ;  and,  tr 
the  northward  of  the  latter  group,  the  Marquesas.  These 
groups  are  separated  from  each  other  by  channels  or  seas, 
wider  than  those  which  separate  the  individual  islands 
which  form  the  respective  groups;  but  sAl  these  waters 
abound  with  shoals  and  minor  islets,  which  indicate  the 
existence  «f  a  common  base,  and  show  that  the  processes 
by  which  they  will  hereafter  be  united  above  the  level  of 
the  sea,  are  in  constant  operatkm. 

The  structure  and  progress  of  these  islands  towards  a 
state  of  fitness  lor  the  habitation  of  man,  has  been  thus 
described.  At  a  vast  but  unknown  depth,  below  the 
surface  of  the  sea,  the  Insects  attach  themselves  to  the 
upper  points  and  ridges  of  rocks,  which  form  the  bottom 
«f  the  ocean,  and  many  of  which,  in  the  Pacific  ocean, 
are  supposed  lo  be  of  volcanic  origin.  Upon  these  foun- 
dations, the  little  architects  labour,  building  up  by  meanF 
of  the  secretion  before  described,  pile  upon  pile  of  their 
rocky  habitations,  until  at  length  the  work  rises  above, 
the  sea,  and  is  continued  to  such  a  height,  as  to  leave  it 
almost  dry  at  low  water,  when  the  Insect  leaves  offbuild- 
ing  upon  that  part  A  solid  rocky  base  being  thus  formed, 
sea-shells,  iragiaaents  of  oeral,  and  sea-sand,  thrown  up  by 
each  returning  tide,  and  broken  and  mixeid  together,  by 
the  action  of  the  waves,  become  in  time  converted  into 
a  sort  of  stone,  and  thus  raise  up  the  surface  higher  and 
higher.  The  heat  of  the  sun  so  penetrates  this  mass  of 
stone,  that  it  brakes  oA'  into  flakes,  and  these  flakes  are 
again  raised  one  fipon  another  by  the  waves,  at  high 
water.  The  overactive  surf  continues  to  throw  up  the 
shells  of  marine  animals,  and  other  materials,  which  fill 
up  the  crevices  lietweeu  the  stones,  and  the  sand  upon 
the  surface  being  now  undisturbed,  ofien  to  the  seeds  of 
trees  and  plants  cast  upon  it  by  the  waves,  a  soil  upon 
which  they  rapidly  grow,  and  over.shadow  the  daszling 
whiteness  of  the  new  formed  lands.  Trunks  of  trees, 
washed  into  the  sea  by  the  rivers  from  other  countries 
and  islands,  find  iiere  a  resting  place,  and  with  these 
oome  some  small  animals,  chiefly  of  the  Heard  and  insect 
tribes.  Even  before  the  trees  form  a  wood,  the  sea-birds 
nestle  among  them,  and  soou  the  atn^r  land-bird  takes 
refuge  in  ttie  bushes.  At  a  latter  period,  man  appean^ 
builds  his  hut  upon  the  fruitful  soil  formed  by  the  cor- 
ruption of  the  vegetation,  and  calls  himself  lord  and  pro- 
prietor  of  this  new  creation. 

These  islands  vary  in  extent,.as  well  as  in  the  degree 
otJInMk  to  which  they  have  arrived.  Of  thirty-two  ex- 
amined by  captain  Beechey,  the  largest  was  thirty  miles 
in  diameter,  and  the  smallest  somewhat  less  than  a  mile- 
They  were  of  various  shapes,  and  all  formed  of  living 
coral,  except  one,  called  Henderson's  island,  which  was 
partially  surrounded  by  it ;  and  they  all  appeared  to  be 
increasing  in  size  by  tlie  active  operations  of  the  zoo- 
phytes, which  are  gradually  extending,  and  building  up 
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whole  fluHace,  which  ia  very  rugged  andirre. 
gular,  covered  with  a  mucous  fluid,  and  al- 
most in  every  part  studded  with  little  jelly- 
like drops,  which,  when  closely  examined, 
will  be  found  to  be  no  other  than  reptiles  of 
the  polypus  kind.  These  have  their  motions, 
their  arms,  their  appetites,  exactly  resembling 
those  described  in  the  last  chapter ;  but  they 
soon  expire  when  taken  out  of  the  sea,  and 
our  curiosity  is  at  once  stopped  in  its  career, 
by  the  animals  ceasing  to  give  any  mark  of 
their  industry :  recourse,  therefore,  has  been 
had  to  other  expedients,  in  order  to  determine 
the  nature  of  the  inhabitant,  as  well  as  the  ha- 
bitation. 

If  a  coraline  plant  be  strictly  observed, 
while  still  growing  in  the  sea,  and  the  animals 
upon  its  surface  be  not  disturbed,  either  by  the 
agitation  of  the  waters,  or  the  touch  of  the  ob- 
server, the  little  polypi  will  then  be  seen  in  in- 
finite numbers,  each  issuing  from  its  cell,  and 
in  some  kinds  the  head  covered  with  a  little 
shell,  resembling  an  umbrella,  the  arms  spread 
abroad,  in  order  to  seiie  its  prey,  while  the 

« 

above  the  level  of  the  sea  tbeie  parts  which  are  at  pre- 
sent below  the  water.  Twenty^nine  of  the  number  had 
lojwojM,  (or  moravet)  In  the  eentrea,  wiUkin  which,  it 
has  been  observed,  the  smaller  species  of  coral  seek  a 
quiet  abode,  and  labour  silently  and  slowl/,  in  throwing 
up  banks,  which,  in  process  of  time,  unite  with  islets 
that  surround  them,  and  at  length  fill  up  the  iayo^Hf  so 
that  what  was  at  first  a  ring  of  little  island?,  becomes  one 
connected  mass  of  land.  All  these  islands  are  situated 
within  the  action  of  the  trade  wind,  except  one  (Oeno,) 
which  is  on  the  verge  of  it,  and  follow  one  general  rule 
in  having  their  windward  sidt  higher,  and  more  pro- 
tected than  the  other,  and  not  unfrequenUy,  well  wooded, 
while  the  other  is  only  a  half  drowned  reef,  or  wholly 
under  water.  At  Gambler  and  Matilda  islands  this  in- 
equality is  very  conspicuous;  the  weather-side  of  both 
being  wooded,  and,  cl  the  former,  inhabited,  while  the 
other  sides  were  twenty  or  thirty  feet  Qnder  water,  where 
they  might  be  perceived  equally  narrow  and  w  ell  defined. 
One  of  these  islands  (Malde^  island,)  presented  (he  sin- 
gular appearance  of  perpendicular  coral  difls,  elevated 
eighty  feet  above  the  level  of  the  sea  s  these  were  of 
dead  coral,  but  the  outside  of  the  island  was  surrounded 
with  a  belt  of  living  coral,  sloping  from  the  clifis,  to 
from  tliree  to  twenty-five  &thoms  under  water,  aifter 
which  it  descends  abruptly  to  a  depth  where  a  SOO-fa^ 
thorn  line  does  not  reach  the  bottom.  The  surfiice  of 
this  islsnd  is  flat ;  and  it  is  not  easy  to  account  for  its 
present  elevation,  unless  by  an  earthquake  or  sub-marine 
volcanic  eiplosion. 

Gambler  Group  consists  of  five  large  islands  and  seve- 
ral smaller  ones,  the  whole  (as  well  as  the  five  separate 
islands,)  being  enclosed  In  a  reef  of  coral,  forming  an 
irregular  diamond-shaped  space.  The  older  islands  are 
volcanic,  and  the  largest  rises  in  two  peaks,  1248  feet 
abov^  the  level  of  the  sea.  The  outer  belt  of  coral  des- 
cends abruptly  outside  Ho  an  unfathomable  depth,  but 
slopes  inward  by  a  decreasing  declination,  to  about  180 
or  IfiO  fathoms  below  the  surface;  and  within  this  en- 
closure, a  number  of  low  islands  are  alrsady  formed,  and 
others  are  in  progress,  rendering  it  almost  certain  that, 
in  process  of  time,  the  whole  ^ce  will  become  one 
Island,  each  of  the  original  islands  being  also  inclosed  with 
its  own  reef.  These  are  inhabited  by  a  race  of  men  with 
fine  Asiatic  countenances,    wearing    mustachios    and 


hinder  part  still  remains  attached  to  its  habita- 
tion, from  whence  it  never  wholly  removes. 
By  this  time  it  is  perceived,  that  die  number 
of  inhabitants  is  infinitely  greater  thaji  was  at 
first  suspected  ;  and  that  they  are  all  aasida- 
ously  employed  in  the  same  pursuits,  and  that 
they  issue  from  their  respective  cells,  and  re- 
tire  into  them  at  pleasure.     Still,  however, 
there  are  no  proofs  that  those  large  branches 
which  they  inhabit,  are  entirely  the  construc- 
tion of  such  feeble  and  minute  animals.     But 
chemistry  will  be  found  to  lend  a  clue  to  ex- 
tricate  us  from  our  doubts  in  this  particular. 
Like  the  shells  which  are  formed  by  snails, 
mussels,  and  oysters,  these  coraline  aabstan- 
ccs  effervesce  with  acids :  and  may  thereiore 
well  be  supposed  to  partake  of  the  same  ani- 
mal nature.     But  Mr  Ellis  went  still  farther, 
and  examined  their  operations,  just  as  they 
were  beginning.     Observing    an    oyster-bed 
which  had  been  for  some  time  neglected,  he 
there  perceived  the  first  rudiments  of  a  coraL 
ine  plantation,  and  tufts  of  various  kinds  shoots 
ing  from  different  parts  of  this  favourable  soil. 

beards,  and  th^y  appeared  to  be  more  civilised  than  those 
of  many  other  islands.  Specimens  of  spars,  crystals,  a^u- 
mine,  jasper,  and  chalcedony,  have  been  procured  on 
these  islands  by  the  naturalists  who  accompanied  captain 
Beechey.  They  are  covered  with  a  deep  soii,  and  well 
wooded  with  trees  and  evergreens  of  diflerent  kinds. 

It  is  a  fact  worthy  of  remark,  that  on  all  these  islands, 
a  plentiful  supply  of  fresh  and  sweet  water  may  be  ob- 
tained, by  digging  three  or  four  feet  into  the  coral ;  and 
that  even  wiUiin  one  yard  of  high  vrater  marie,  such  a 
supply  is  to  be  found.  This  is  an  important  conaidera. 
tion  to  the  navigators  of  those  seas,  where  such  a  re8onrc« 
is  so  valuable,  on  account  of  the  extreme  lieat  to  which 
they  are  exposed  ;  and  it  shows  also  the  powerful  pitiper- 
Ues  of  the  coral,  in  divesting  the  sea-water  of  its  saline 
particles.  These  properUes,  which  are  probably  ckemd- 
oai,  and  not  merely  the  e^ct  of  filtration,  liaTe  never 
been  examined  or  experimented  upon,  but  they  funiish  a 
subject  of  consideration  for  the  naturalist,  and  the  man  oi 
science. 

Of  the  rapidity  with  which  tlie  coral  grows,  we  are  net 
In  possession  of  sufllcieut  iuformaUon,  on  which  to  fom 
a  correct  judgment.  Matilda,  or  Osnaburg  island,  is 
supposed  to  have  been  only  a  reef  of  rocks,  when  the  Ms- 
tilda  was  wrecked  there,  in  1798;  it  is  now  an  island, 
fourteen  miles  In  length,  and  covered  on  one  side  with 
tall  trees,  and  the  lagoon  in  the  centre  is  dotted  with  col- 
umns. The  coral,  therefore,  has  probably  made  a  rapki 
growth  since  1798,  although  Captain  Beechey  found  two 
anchws  of  a  ton  weight  each,  and  a  kedge  anchor,  which 
he  supposes  belonged  to  the  Matilda,  thrown  upon  the 
sunken  reef  of  live  coral,  and  around  these  anchors,  the 
coral  had  made  no  progress  in  growing,  while  some  laiige 
shell-fish,  adhering  to  the  same  rock,  were  so  overgrown 
with  coral,  as  to  have  only  space  enough  left  to  open 
about  an  inch.  It  is  probable,  however,  that  the  oxide 
proceeding  from  the  anchors  may  lutve  been  prigudicial, 
as  far  as  its  effects  extended,  to  the  coral  insect,  and  thus 
have  prevented  its  growth.  All  navigators,  who  have 
visited  these  seas,  state  that  no  charts  or  maps  are  of  any 
service  after  a  few  years,  owing  to  the  number  of  fresii 
rocks  and  reefii  which  are  continually  rising  to  the  sur- 
face ;  and  it  is  perfectly  accordant  with  the  instincts  of 
animals,  to  continue  worldng  withcsit  intermission,  until 
their  laboure  are  consummated  or  their  lives  are  extinct 
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It  was  upon  these  he  tried  his  principal  expe- 
riment  He  took  out  the  oysters  which  were 
thus  furnished  with  coralines,  and  placed  them 
in  a  large  wooden  vessel,  covering  them  with 
sea-water.  In  about  an  hour,  he  perceived 
the  animals,  which  before  had  been  contracted 
by  handling,  and  had  shown  no  signs  of  life, 
expanding  themselves  in  every  direction,  and 
appearing  employed  in  their  own  natural  man. 
ner.  Perceiving  them ,  therefore,  in  this  state, 
his  next  aim  was  to  preserve  them  thus  ex- 
panded, so  as  to  be  permanent  objects  of  curi- 
osity.  For  this  purpose,  he  poured,  by  slow 
degrees,  an  equal  quantity  of  boiling  water  into 
the  vessel  of  sea-water  in  which  they  were 
immersed.  He  then  separated  each  polypus 
with  pincers  from  its  shell,  and  plunged  each 
separately  into  small  crystal  vases,  filled  with 
spirit  of  wine  mixed  with  water.  By  this 
means  the  animal  was  preserved  entire,  with- 
out  having  time  to  contract  itself,  and  he  thus 
perceived  a  variety  of  kinds,  almost  equal  to 
that  variety  of  productions  which  these  little 
animals  are  seen  to  form.  He  has  been  thus 
able  to  perceive  and  describe  fifty  different 
k  inds,  each  of  which  is  seen  to  possess  its  own 
peculiar  mode  of  construction,  and  to  form  a 
eoraline  that  none  of  the  rest  can  imitate.  It 
is  true,  indeed,  that  on  every  eoraline  sub* 
stance  there  are  a  number  of  polypi  found,  no 
way  resembling  those  which  are  the  erecters 
of  the  building  :  these  may  be  called  a  vaga- 
bond race  of  reptiles,  that  are  only  intruders  upon 
the  labours  of  others,  and  that  take  possession 
of  habitations  which  they  have  neither  art  nor 
po  wer  to  build  for  themselves.  But,  in  general, 
the  same  difference  that  subsists  between  the 
honeycomb  of  the  bee,  and  the  paper-like 
cells  of  the  wasp,  subsists  between  the  differ- 
ent habitations  of  the  coraKmaking  polypi. 

With  regard  to  the  various  forms  of  these 
substances,  they  have  obtained  different  names 
from  the  nature  of  the  animal  that  produced 
them,  or  the  likeness  they  bear  to  some  well- 
known  object,  such  as  corallines,  fungi-madre- 
pores,  sponges,  astroites,  and  keratophytes. 
Though  these  differ  extremely  in  their  out- 
ward appearances,  yet  they  are  all  formed  in 
the  same  manner  by  reptiles  of  various  kinds 
and   nature.      When  examined  chemically, 


they  all  discover  the  marks  of  animal  forma- 
tion ;  the  corals,  as  was  said,  dissolve  in 
acids,  the  sponges  burn  with  an  odour  strongly 
resembling  that  of  burnt  horn.  We  are  left 
somewhat  at  a  loss  with  regard  to  the  precise 
manner  in  which  this  multitude  of  cells,  which 
at  last  assume  the  appearance  of  a  plant  or 
flower,  are  formed. 

If  we  may  be  led  in  this  subject  by  analogy, 
it  is  most  probable,  that  the  substance  of  coral 
is  produced  in  the  same  manner  that  the  shell 
of  the  snail  grows  round  it :  these  little  reptiles 
are  each  possessed  of  a  slimy  matter,  which 
covers  its  body,  and  this  hardening,  as  in  the 
snail,  becomes  a  habitation  exacUy  fitted  to 
the  body  of  the  animal  that  is  to  reside  in  it ; 
several  of  these  habitations  being  joined  to- 
gether,  form  at  length  a  considerable  mass ; 
and  as  most  animals  are  productive  in  proper- 
tion  to  their  minuteness,  so  these  multiplying 
in  a  surprising  degree,  at  length  form  those 
extensive  forests  that  cover  the  bottom  ef  the 
deep. 

Thus  all  nature  seems  replete  with  life ; 
almost  every  plant  on  land  has  its  surface 
coveredwith  millions  of  these  minute  creatures, 
of  whose  existence  we  are  certain, but  of  whose 
uses  we  are  entirely  ignorant ;  while  numbers 
of  what  seem  plants  at  sea,  are  not  only  the 
receptacles  of  insects,  but  also  entirely  of  in- 
sect formation.  This  might  have  led  some 
late  philosophers  into  an  opinion,  that  all  na- 
ture was  animated  ;  that  every,  even  the  most 
inert,  mass  of  matter  was  endued  with  life  and 
sensation,  but  wanted  organs  1o  make  those 
sensations  perceptible  to  the  observer :  those 
opinions,  taken  up  at  random,  are  difficultly 
maintained,  and  as  difficultly  refuted;  like 
combatants  that  meet  in  the  dark,  each  party 
may  deal  a  thousand  blows  without  ever 
reaching  the  adversary.  Those,  perhaps,  are 
wiser  who  view  nature  as  she  offers;  who, 
without  searching  too  deeply  into  the  recesses 
into  which  she  ultimately  hides,  are  contented 
to  take  her  as  she  presents  herself;  and  stor- 
ing their  minds  with  effects  rather  than  with 
causes,  instead  of  the  embarrassments  of  sys- 
tems, about  which  few  agree,  are  contented 
with  the  history  of  appearances,  concerning 
which  all  mankind  have  but  one  opinion. 
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Natvkalists  have  experienced  much  difficulty 
in  finding  an  appropriate  place  for  Cnutacea, 
In  the  present  volume,  they  will  be  found 
described  along  with  MoUusca,  in  book  iv.  of 
Goldsmith's  history  of  Fishes,  p.  326,  et  seg. 
To  Goldsmith  s  description  we  have  added 
most  copious  notes ;  and  little  more  will  be 
required  here  than  to  give  the  scientific  ar- 
rangement of  the  animals,  as  figured  in  the 
illustrative  plates. 

The  Crustacea  (which  include  crabs, lobsters, 
prawns,  shrimps,  &c)  rank  among  those  ani- 
mals which  are  destitute  of  a  back  bone  ;  and 
are  comprehended  in  the  division  termed 
Artieulata,  or  animals  whose  members  or  limbs 
consist  of  segments  or  rings,  articulated  into 
each  other,  to  the  inside  of  which  their  mus- 
cles are  attached.  Chemists  have  found  the 
shells  of  crustaceous  animals  to  consist  of 
phosphate  of  lime  in  combination  with  animal 
matter,  while  those  of  the  testaceous  mollusca 
are  composed  of  lime  along  with  the  gelatin- 
ous substance.  But  a  still  more  obvious  dis. 
tinction  exists  between  these  animals ;  the 
shells  of  oysters  and  other  testaceous  animals 
generally  consist  of  one  or  two  pieces,  enve- 
loping the  whole  animal,  (except  in  the  Cirri- 
pedes,  see  note  on  Conchology ,  p.  350-358)  and 
adheres  permanently  daring  life:  while  the 
coverings  of  the  Crustacea  are  cast  and  renewed 
periodically,  and  invest  the  animals  as  it  were 
in  a  coat  of  mail. 

Linnaeus  placed  Crustacea  between  the  fishes 
and  mollusca,  united  them  to  his  class  Buecta, 
In  the  earlier  writings  of  Cuvier  and  Latreille, 
they  adopted  the  views  of  Linnseus,  while 
Lamarck  followed  the  ideas  of  Brisson,  who 
formed  them  into  a  separate  class,  as  well  as 
spiders  ;  giving  the  former  the  name  Crustacea 
and  the  latter  Arachnoides.  This  improve- 
ment has  been  generally  acknowledged,  and 


followed  by  subsequent  writers  on  Natural 
History. 

Crustaceous  animals  present  remarkable 
physiological  distinctions.  -  They  respire  by 
means  of  branchiae,  or  by  branchial  plates, 
usually  attached  to  their  feet  or  to  their  jaws; 
they  have  from  five  to  seven  pairs  of  feet ;  their 
head  is  frequently  not  distinct  from  the  trunk, 
provided  with  from  two  to  four  jointed  setace- 
ous antennae ;  and  two  compound  movable 
eyes  seated  on  peduncles,  which  are  some- 
times  movable,  and  at  others  fixed  ;  they  have 
a  distinct  heart,  and  a  regular  circulating 
system :  their  organs  of  reproduction  are  placed 
either  in  the  feet  or  tail. 

In  those  genera  where  the  head  is  not  sep- 
arated from  the  trunk,  the  shield  or  covering 
envelopes  the  whole  thorax.  In  other  genera 
the  head  is  distinct  from  the  body,  which  is 
divided  into  seven  segments,  to  the  lower  sides 
of  which  the  feet  are  attached  ;  these  for  the 
most  part  have  a  tail,  consisting  of  many  seg- 
ments. The  limbs  vary  from  ten  to  fourteen, 
each  having  six  articulations.  The  two  an- 
terior limbs,  and  sometinies  even  three  on  each 
side,  are  provided  with  forcens  ;  at  other  times 
they  are  terminated  by  simple  hooks,  and  in 
many  instances  by  appendages  which  fit  them 
for  swimming. 

The  branchiae  in  crustaceous  animals,  un- 
like those  of  fishes,  are  external,  although  fre- 
quently  concealed,  and  placed  at  the  sides  of 
Aie  feet,  limbs,  or  under  the  tail  ;  they  are, 
however,  more  frequently  at  the  sides  of  the 
feet ;  and  consist  either  of  filamentary  tufts, 
or  pyramidal  lamina;. 

The  mouth  has  usually  two  mandibles,  a 
labium^  or  lip  below,  and  from  three  to  five 
pairs  of  jaws.  The  first,  or  first  three  pairs 
of  these,  have  been  termed  feet-Jaws,  These 
small   leg-shaped   appendages  are  not  fitted 
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for  locomotion,  but,  being  situated  near  the 
mouth,  aasist  in  the  operation  of  feeding. 

The  nervous  system  consists  of  a  ganglion 
or  brain  situated  above  and  before  the  intes- 
tinal canal,  with  a  continuous  elongated  double 
chord,  having  ganglions  placed  on  the  lower 
surface  of  the  body,  extending,  in  some  in- 
stances, its  whole  length  ;  while  in  others,  it 
consists  of  a  central  medullary  circle,  with 
radiated  elongations. 

Many  of  the  crustaceous  animals  have  an 
acute  faculty  of  sight ;  a  number  of  them  also 
possess  the  senses  of  smell  and  taste ;  but  from 
their  shelly  envelope  their  sense  of  feeling 
must  be  very  blunt :  while  their  touch  must 
be  very  sensible,  from  the  number  of  tentacula 
possessed  by  many  of  them. 

Lamarck  divides  the  Crustacea  into  five  or- 
ders. 

ORDER  I.— DEOAPODA. 

The  head  is  not  distinct  from  the  trunk;  branohis 
formed  like  leaflets,  close  to  the  baae  of  the  four  feet- 
javra,  and  hidden  under  the  sides  of  the  shelL 

8ECTI0N  I.— BRACHYURA. 

Branchiae,  seven  on  each  Bide,  moving  on  a  common 
axis;  poet-abdomen,  bent  underneath;  generally  re- 
ceived into  a  cavity  beneath  the  pne  abdomen;  without 
a  fin  at  the  termination. 

Family  L— Quadrilatkra. 

Thorax  nearly  souare,  frequently  heart-shaped;  an- 
terior angles  expanaed;  posterior  extremity  transverse- 
ly truncated;  front  protruded,  more 'or  less  inclined; 
none  of  the  feet  terminated  by  a  fin.  The  genera  of 
this  family  are  Octypoda,  Gelasimus,  Myctris,  Pinno- 
therel,  Gecarcinus,  PlagiiMa»  Grapsus,  Qonoplax,  Thes- 
phusa,  and  Eriphia.     thelphutaJtuvkUUiSf  pi.  23,  fig.  1. 

Family  II.— Arcuata. 

The  shell  anteriorly  arched,  to  nearly  the  centre  of 
the  sides ;  posteriorly  narrowed  and  truncated.    The 

fenera  are,  Pilumnus,  Cancer,  Pirimela,  Atelecydus, 
*odophthalmu8.  Lupa,  Portunus,  Thia,  and  PoHunut 
eorrugahUf  pi.  23.  f.  2. 

Family  III.— Orbiculata. 

Orbicular,  narrowed  before,  usuallv  with  two  furrows; 
exterior  feet-jawB  with  their  third  jomt  triangular.  The 

fenera  are,  Matuta,  Orithyia*  CJorystes,  Leuooela,  and 
[epatus.    Lettama  Urania^  pi.  23,  f.  3. 

Family  IV.— Cryptopoda. 

Nearly  triangular;  vaulted,  and  dilated  at  the  pos- 
terior angles,  for  the  feet  in  repose :  with  large,  crested, 
and  compressed  forceps.  The  genera  are,  CEthra  and 
Oaiappa  tuberculata,  pi.  23,  f.  4. 

Family  V.— Trigona. 

Subovoid  or  triangular ;  anterior  extremity  compressed 
and  pointed;  claws  in  the  males  frecruently  longer  than 
hi  the  females.  The  genera  are,  Parthenopo,  Euij- 
nome,  Pisa,  Maia,Stenopu»,Hya8,Inachu8,  Macropodm, 
Leptopodia,  Pactolus,  and  Lithodes.  Pita  ie^raodon, 
pi.  23,  f.  5. 

Family  VI.— Notopoda. 

Having  two  or  four  posterior  feet,  inserted  on  the 
back,  or  somewhat  above  the  line  of  the  rest.    The 


genera  are.  Homola,  Raoma,  Dromim,  and  Dorippe 
duloMj  pi.  28»  f  6. 

SECTION  II.— MACROURA. 

Bodies  longer  than  in  former  section;  P«w*-«*|^<*™^ 
carinated  above;  antennae  terminated  by  filamenta. 

Family  I.— Hippides. 

Last  abdominal  segment  lengthened,  and  foUaoms; 
two  anterior  feet,  tapering;  frequentiy  with  a  mw*^^ 
tylous  hand;  sometimes  with  a  cUw;  the  other  six  feet 
idth  th«r  last  johit  finshaped.  The  gaiam  are,  Al- 
bunea,  Hippa,  and  Remipes  Uatndwartm,  pi.  i3,  t.  /  - 

Family  II.— Paourii. 

Shell  but  slightly  crostaoeous;  two  antmor  «Mt  di- 
dactyle;  next  four  pairs  with  long  acute  tarn;  lart  four 
pairs  smaller,  terminating  with  a  forceps;  aomrtimea 
with  a  pointed  hook.  The  genera  are,  Birgus,  and  /*•- 
gwrtu  laticoaidaf  pi.  23,  f.  8> 

Family  III.— Paunurini. 

Terminated  by  aftm-shaped  porti^bdomen,  prodnced 
by  the  lateral  ippendages  of  the  lasfc^w?<l  P^^^ding 
s^ments.  There  is  but  one  genus:  Pdmmrm  loeuda, 
pi.  23,  f.  9, 

Family  IV.— Syllarides. 

Having  the  peduncle  formed  like  a  depressed  creel. 
The  genera  are,  Thenus  and  Scyllaraa. 

Family  V.— Galathina 

Feet  all  alike,  but  the  two  anterior,  which  are  didae- 
tyle.  The  genera  are,  Eryon.  Magalopa,  Galathca. 
Porcdlana  pkUy(Aeles,  pi.  23,  f.  10. 

Family  VI.— Asiactnjs. 

Four  or  six  of  the  anterior  feet  didactyle;  t«inin«liD^ 
abdommal  exterior  leaflets,  entire  m  some,  sad  m  otbets 
divided  by  a  suture.  Tlic  genera  are.  Thalawma,  Gebu, 
Axius.  Callianass8>  Nephrope,  and  Atlactu  Marmms,  \*l 
23,  f.  11. 

Family  VII.— Carides. 

Intermediate  antennie  placed  above  the  lateral  ane«, 
protruding  with  two  or  three  filamentary  teraMnatioos 
The  genera  arc,  Peneeus,  Stenopus,  Alpheus,  Hipp^yte. 
Autonomea,  Gnathophyllum,  Hymenocem,  3ii*a» 
Athanas,  Atya,  Egeon,  Crangon,  Pandalus,  Pasipbca, 
and  Palamou  SernUut,  pi.  23,  f.  li 

Family  VIII.— Schizopoda. 

Feet  slender,  fiKform,  fitted  for  swunminp  onlv;  one 
of  them  hand-shaped,  but  havmg  ^ther  a  long,  latewl 
appendage,  or  deeply  deft,  or  multifid  ^^^fF^^r 
ityV  The  genera  are,  Mysis,  Zoea,  and  NOalaa  Herimtu, 
pi.  23,  f.  13. 


ORDER  II.— STOMAPODA. 

Tlie  branchiuB  suspended,  in  the  form  of  tufts,  oo  the 
lower  I4>pendage8  of  the  post-abdomen;  head,  disiinfi 
fiom  the  trunk,  large,  and  separated  into  two  psj^: 
shell,  membranaceous;  intermediate  antennas  with  tyo 
or  three  filaments  at  their  terminations;  six  nostenoi 
feet  fiUform;  body  terminated  by  a  foliaoeoos  fin. 

Family  I.— Unipkltata. 

With  an  elongated  and  narrow  body;  eyes  and  inter- 
mediate antennaj  placed  on  an  anterior  elongation  of 
the  thorax;  exterior  feet-jaws,  and  four  antenor  hmhe, 
terminated  by  a  monodactyle  forceps;  the  other  as 
limbs  fitted  for  swimmmg,  with  the  last  jomt  brush- 
shaped;  lateral  antennsB  having  a  scale  at  the  baae;  in- 
termediate ones  trifilamentary.  Tlie  oenera  arc,  Sqnilla, 
Erichthus,  and  AUma  Hyalma,  pi.  23,  f.  U. 


CRUSTACEA. 


577 


FaHILT  II.—BlPKLTlTA. 

Bodv  dcnrened,  membnmoua,  and  thin;  thorax  with 
twin  •hielaa;  antericv,  very  laive,  oval;  poflterior  one 
finpportinK  the  feet -jaws,  and  five  pain  of  tnuuvene 
and  angolar  feet ;  intermediate  antennae  with  two  fila- 
ments.   It  has  but  one  genus,  Phyllosoma. 

ORDER  I1I.->U£M0DIP0DA. 

Head  hot  distinct  from  the  trunk;  the  second  and 
third  segments,  having  four  vesicular  bodies  under 
tliem;  antcnns  tour,  mmti-articulate;  mandibles  desti- 
tute of  palpi;  poet-abdomen  short. 

Family  I.— Ovalia. 

An  oval  body  with  transverse  segments;  limbs  strong, 
of  medium  length;  those  of  the  second  and  third  seg- 
ments imperfect,  with  a  long,  cylindrical,  blunt  ter- 
mination,  each  provided  with  an  elongated  vesicle  at 
the  base.  It  has  but  one  genus.  Cyanuu  e$ti,  pi.  23, 
f.  15. 

FaMILIT  n. — FlLIPOBMIA. 

With  an  elongated,  linear  body,  and  narrow  longi- 
tudinal segments;  limbs  long  and  slender;  last  portion 
of  the  upper  aatenne  jointed.  The  genera  are,  Caprella, 
Ftoto,  and  Leptomera. 

ORDER  IV.— AMPHIPODA. 

Head  sej^arate  from  the  segment,  to  which  the^  an- 
terior feet-jAWs  are  attached;  pest-abdomen  wovided 
with  branchial  and  swimming  appendases  oeneath. 
They  are  narrow,  lengthened,  and  multi-articulate, 
transversely  striated,  or  branched;  mandibles  providoa 
with  palpi ;  some  of  the  feet  having  vesicles. 

Family  I.— GAMMARiNiB. 

Body  posteriorly  fiimished  with  cylindrical  or  conical 
fttyliform  appendages,  or  with  none  in  some  genera. 
The  genera  are  Cerapus,  Mollta,  Amphithoe,  Dexamine, 
(lammarus.  Pherusa,  Oirohestia,  Talirus.  Atylus,  Coro- 
phinm,  Poaooerus,  Jams  Plironima,  and  Leuoothoe  or- 
UaJotOy  pi.  23,  f.  16. 

Family  II.— UnoPTBaA. 

Lateral  appendages  at  the  ixMterior  extremity  of  the 
body,  in  the  form  oit  leaflets,  and  acting  as  fins.  The 
genera  are  Hyperia  and  Phroisine. 

Family  III.— Dbcsmpsdes. 

Animals  provided  with  ten  feet  only.  The  genera 
are  l^phis,  Anoeus,  and  Pranisa. 

Family  IV.— Hbteropa. 

With  fourteen  feet,  in  most  instances  all  fitted  for 
swimming  on  the  four  last  onlv.  The  genera  are,  lone, 
and  Apseude  tatpas,  pi.  23,  f.  1/. 

ORDKR  v.— I80PODA. 

Having  a  distinct  head;  mandibles  devoid  ef  palpr; 
three  pairs  of  jaws,  the  lower  ones  appearing  like  two 
small  feet  united  at  their  base,  or  a  lip  having  two  palpi ; 
body  somewhat  depressed,  divided  into  from  three  to 
seven  segments;  feet  ten  or  fourteen;  tail  varying  from 
one  to  nine  segments,  with  branchials;  destitute  of 
■hell;  eyes  granulated;  antenns  generally  four. 

SECTION  I.— AQUATICA. 

Antennse  four,  anterior  with  thfce  or  four  joints; 
sometimes  without  antenme:  lower  appenda^  of  poet- 
abdomen  usually  veaioular,  having  no  openmgs  for  the 
entrance  of  air. 

Family  I— RpiCAUBn. 
Body  much  depressed  above,  and  concave  below,  hav- 
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ing  neither  eyes,  antennae,  mandibles,  nor  candol  fin. 
But  one  genus,  Bk>pym8. 

Family  II.— Oymothoades. 

Eyes  and  antennas  four,  sometimes  indistinct;  mandi- 
bles horny;  feet  fitted  for  walking  and  prehension;  pos- 
terior extremity  with  a  fin  on  each  side:  poet  abdomen 
with  four  or  six  segments.  The  ^ener^  ace,  Cymethoe, 
Cirolana,  Eurydice,  Nelocira,  Limnoria,  Serolis,  and 
.^Sga  Margmaia,  pi.  23,  f.  18. 

Family  III.— Sp&sromidbs. 

Post- abdomen  with  three  segments,  the  last  with  two 
leaflets.  The  genera  ans,  Zuzara,  Sphsroma.  Campe- 
copea,  Nflemy.DynBmene,Cymodooea,  and..^l«Mtif«  gra- 
eiluy  pL  23,  t  19. 

Family  IV.— Asellota. 

Last  abdonunal  segment  devoid  of  swimming  ajrpen- 
dages.    The  genera  are,  Asellus,  Janiro,  and  Jasra. 

Family  V.— InoTBiDBS. 

Branchial  appendages  situated  under  the  post-abdo- 
men, covered  by  the  valves  of  the  last  segment;  four 
antenns  in  a  transverse  line,  lateral  ones  with  a  fila- 
mentouft  termination:  post- abdomen  of  three  segments. 
Tlie  genera  are,  Idotea,  and  Steno$oma  Imeare,  pi.  23, 
£.20. 

SECTION  n.— TERRESTRIA. 

The  two  intermediate  antennae  hardly  visible,  one  or 
two  jointed;  post-abdomen  of  six  segments;  posterior 
margin  of  the  last  with  two  or  four  cleft  styles. 

Family  VI.— Onisctdbs. 

Consisting  of  the  true  OnisoaBk  The  genera  are^  ligia, 
Pliiloseia,  Oniscus,  Porcellio,  and  Armadillo  VmgmiSf 
pi.  23,  f.  21. 

ORDER  Vk— LOPHYROPODA. 

Head  not  distinct  from  the  trunk:  eye,  or  eyes,  com- 
peund  and  sessile;  shell  sometimeaof  two  pieces,  usually 
large;  no  palpi  on  the  mandibles:  jaws  destitute  of 
branchiae;  feet  variable  in  number, ntted  for  swimming, 
simple,  or  branched,  or  formed  of  hairv  lammae,  organs 
of  respiration  supposed  to  be  situated  in  them. 

Family  I. — Univalvia. 

SheU  in  one  piece,  the  meet  part  of  the  body  being 
uncovered.    Qs^lopi  qtiadricormSf  pi.  23.  f.  22. 

Family  II.— Osviuooda. 

SheU  either  folded  in  two,  or  in  the  fetrm  of  two  valves 
united  by  a  hinge,  and  enveloping  the  body.  The  genera 
axe  Polyphemus,  Dapbaia,  Lynoens,  Ceytherina,  aud 
Cj/prtB  ornatOy  pL  23,  i.  23. 

ORDER  VII.— PHYLLOPODA. 

Head  not  distmctfrom  tlie  trunk;  eyes  sessile. smootli, 
and  approximate;  antennae  very  short;  shield  cru«ita- 
ceous,  free  behind;  mandibles  two;  de«titute  of  palpi; 
the  first  pair  of  feet  onr-shaped,  the  other  sixty  set  in 
pairs,  and  fitted  for  swimmhig. 

Family  I.— Aspidifhora. 

Eyes  not  placed  on  peduncles.  The  genera  are,  Lim- 
nadift  and  Apus. 

Family  II.— Ckbatoputhalma. 

Having  no  shell,  and  the  eyes  seated  on  pedunelrs. 
The  genera  are,  Artemia  and  Bnnekijm  ttapmlu,  pi. 

23,f.2i. 
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SUPPLEMENT. 


ORDER  VIIL— XYPHOSURA. 


Body  in  two  parta;  i^ithout  a  siphon;  bam  of  the 
feet,  except  the  last,  spinous,  which  serve  as  jaws;  with 
a  liard  twin  shell  covering  the  whole  body,  having 
longitudinal  fiirrows  above;  termination  of  the  body 
iabre-shaped.  This  order  consists  of  but  one  species, 
Limnlus  Polyphemus. 

ORDER  IX.— 8IPH0N0ST0MA. 

Family  I.— >CALioiDn. 

Body  somewhat  oval,  with  a  distinct  shell.  The 
genera  are  ArgulttSf  Gaiigus,  Cecrops,  and  Anihotoma 
Smiihu,  pi.  23,  f.  25. 

Family  II.— Lebkjsipormes. 

Destitute  of  shell;  body  nearly  cylindrical,  Jointed, 
and  worm-shaped.  This  family  consist  s  but  of  one  species, 
Diohelesthium  Sturionis.  Many  fossil  species  have  been 
foimd,  which  naturalists  refer  to  existing  genera. 

Anatomy  op  a  Plagusia.— Order  I.  F^unily  I.  PI. 
30,  f.  31 ,  head ;  a,  a,  eyes ;  f.  32,  an  eye  seated  on  its  pedi- 
cle :  f.  35,  tail ;  f.  29  and  34,  teeth ;  f.  38  and  30,  antennae ; 
f.  27,  post  abdomen;  f.  26.  internal  structure  of  thorax; 
f.  S3,  mtemal  structure  of  abdomen. 


MOLLUSCOUS  ANIMALS. 

Molluscous  Animals,  like  Crustacea ,  are  com- 
prehended in  the  second  great  division  of  the 
animal  kingdom — animals  without  a  back- 
bone. They  are  destitute  of  an  articulated 
skeleton  or  vertebral  column.  The  nervous 
system  is  not  developed  in  the  form  of  a  spi. 
nal  cord,  but  simply  into  a  certain  number  of 
medulary  masses  situated  in  different  points 
of  the  body,  the  principal  of  which  is  called 
the  brain,  and  is  placed  transversely  on  the 
oesophagus,  and  envelopes  it  with  a  nervous 
collar.  The  organs  of  sensation  and  motion 
have  not  the  same  uniformity  in  jX)int  of  num. 
ber  and  position  as  in  the  vertebrate  animals, 
and  a  greater  aberration  is  observable  in  the 
position  of  the  heart  and  organs  of  respiration, 
as  well  as  in  the  structure  of  the  latter.  Some 
species  are  formed  for  breathing  elastic  air, 
and  others  fresh  or  salt  water.  Their  organs 
of  locomotion,  and  others,  which  are  external, 
are  generally  symmetrically  arranged  on  the 
two  sides  of  an  axis. 

The  mollusca  have  a  double  circulation, 
their  pulmonary  system  invariably  describing 
a  distinct  circle.  The  function  of  breathing 
is  always  assisted  by,  at  least,  one  ventrical, 
situated  between  the  pulmonary  veins  and  the 
arteries  of  the  body  and  not,  as  in  fishes,  be- 
tween the  veins  of  the  body  and  pulmonary 
arteries.  It  is  then  an  aortic  ventrical.  It 
is  only  the  cephalopoda*  that  are  provided 
with  a  pulmonary  ventrical,  which  is  subdi- 
vided. The  aortic  ventrical  is  likewise  divided 
in  some  genera,  as  in  the  area'  and  lingu- 
la.'     In  some  other  bivalves,  the  auricle  only 

'  See  note  on  Concfaology,  in  the  present  volume, 
Class  I.,  Order  !!.»  p.  354. 

•  lb.  Class  H.,  Order  11.,  p.  365. 

•  lb.  Order  I.,  p.  365. 


is  divided.  When  more  than  one  ventrical 
exists,  they  do  not  consist  of  a  single  mas, 
as  in  warm-blooded  animals,  but  are  remote 
from  each  other. 

The  blood  in  molluscous  animals  is  white, 
or  bluish- white,  and  seems  to  contain  a  smaller 
proportion  of  fibrin  than  that  of  vertebrate 
animals.  Cuvier  supposes  that  the  veins  per- 
form the  functions  of  absorbent  vessels. 

The  muscles  in  this  class  are  attached  to 
their  skin  by  various  points,  forming,  in  those 
places,  tissues  which  possess  more  or  less  den. 
sity.  Their  motions  consist  of  different  roii- 
tractions,  varying  in  their  direction,  produc- 
ing inflections  and  prolongations,  together 
with  relaxations  of  their  several  parts,  by 
means  of  which  they  creep,  swim,  and  seize 
upon  such  objects  as  the  formation  of  these 
parts  are  adapted  to.  They  are,  however,in. 
capable  of  rapid  progress,  their  limbs  not  bein|r 
supported  by  articulated  and  solid  levers. 

Most  of  the  mollusca  are  possessed  of  great 
irritability,  frequently  continuing  after  the? 
are  cut  asunder.  Their  skin  is  naked,  ei- 
tremely  sensible,  and  usually  covered  with  a 
mucous  substance,  which  is  secreted  from  iu 
pores.  No  organ  of  smell  has  yet  been  de- 
tected in  them,  although  they  appear  to  pos- 
sess that  sense.  Cuvier  thinks  it  probabif 
that  the  whole  skin  may  be  susceptible  of  di>. 
tinguishing  odours.  All  the  cepkah,  brachi^ 
poda^  cirripeda,  and  part  of  the  gasteropodn. 
and  pteropoda  are  destitute  of  eyes,  while  tiif 
cephcdopoda  enjoy  them  in  as  complicated  j 
degree  as  the  warm-blooded  animals.  The 
eyes  are  situated  sometimes  at  the  base,  some- 
times at  the  middle,  and  frequently  at  the  ex- 
tremity of  the  tentacula.  The  cephalopoda 
are  the  only  ones  in  which  have  been  disco- 
vered  the  organ  of  hearing,  and  where  the 
brain  is  enveloped  in  a  kind  of  case,  of  a  or 
tilaginous  consistence. 

A  Imost  all  molluscous  animals  have  a  pe- 
culiar development  of  tlie  skin,  which  coven 
their  body,  like  a  mantle^  and  has  receir^i 
that  appellation.  This  process,  however,!* 
sometimes  narrowed  into  a  simple  disk,  or i-* 
tubiform,  or  hollowed  into  a  sac,  and  in  sonie 
cases  it  is  divided  and  extended  in  the  shape 
fins.  There  are  two  distinct  kinds  of  moHo-*- 
cous  animals,  namely,  cephalous,  or  sacb  &> 
are  provided  with  a  bead,  and  acephalous, "' 
destitute  of  a  head.  These  are  again  distin- 
guished by  such  as  are  naked  mollusca  anc 
testaceous  mollusca,  or  with  a  shelly  envelop^ 
The  naked  mollusca  have  a  membranotis  or 
fleshy  mantle ;  which,  however,  has  frequeniij 
one  or  more  hard  laminse  in  its  texture.  The* 
are  increased  in  dimensions  and  thickness,b^ 
a  deposit  of  earthy  and  animal  matter  coffl- 
bined ;  the  new  layers  overlapping  the  oU 
ones.   When  this  substance  remains  conceaif^ 
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within  the  tissae  of  the  mantle,  the  animals 
are  called  naked  mollusca.  The  common 
field-snail,  (Limax  (tgresHa^  pi.  34,  f.  5.)  and 
the  black-snail,  (Z.  ater^  pi.  27,  f.  35.)  are 
examples  of  animals  of  this  kind.  More  fre- 
quently however,  this  shelly  matter  becomes 
so  greatly  developed  that  the  animal,  in  a 
state  of  repose,  can  contract  itself  within  it ; 
it  is  then  termed  a  sheU,  or  a  testaceous  ani- 
mal,  which  is  exemplified  by  the  common 
garden  snail-shell.  (Helix  aspersa,  pi.  84,  f. 
1 5.)  The  epidermis  which  covers  these  ani- 
mals, is  very  thin  and  sometimes  dessicated, 
or  of  a  woolly  texture. 

The  variety  of  forms,  surface,  colour,  bril- 
Jiancy ,  and  substance  is  almost  infinite.  They 
are  nearly  all  calcareous,  although  some  are 
simply  of  a  homy  consistence ;  but  in  both 
cases  they  consist  of  matter  deposited  in  lay- 
ers,  or  exuded  from  the  skin  under  the  epider- 
mis, in  the  same  manner  as  the  hardened 
raucous  covering,  nails,  hairs,  horns,  scales, 
and  even  teeth.  The  shelly  tissue  differs  ac- 
cording as  its  transudation  is  deposited,  either 
in  parallel  laminee,  or  in  close  set  vertical  fila- 
ments. 

Every  mode  of  mastication  and  deglutition 
is  illustrated  in  the  mollusca;  for  we  find  their 
stomachs  simple,  complicated,  and  frequently 
provided  with  a  peculiar  armature ;  the  ali- 
mentary canal  is  variously  prolonged.  Mosi 
species  have  salivary  glands,  and  always  a 
liver,  but  neither  pancreas  nor  mesentery. 
Several  have  peculiar  secretions. 

Several  of  the  mollusca  are  bisexual.  Some 
produce  their  young  alive,  while  others  are 
oviparous.  The  egg3  in  some  are  covered  by 
a  shelly  envelop,  and  others  only  by  a  simple 
viscosity. 

The  turbinated  mollusca  appear  to  be  ani- 
mals in  a  slight  state  of  development ;  they 
possess  but  little  industry,  and  are  only  pre- 
served by  their  great  fecundity,  and  extreme 
tenacity  of  life.  They  are  all  oviparous;  their 
reproduction  consequently  depending  on  sexual 
impregnation. 

Some  genera  of  mollusca  inhabit  the  sea 
and  fresh  waters,  while  others  are  entirely 
terrestrial :  and  a  few  species  are  amphibious, 
as  may  be  exemplified  in  the  succineoy  amphi' 
bia,  pi.  3 1 ,  f.  73. 

They  feed  on  all  substances,  both  animal 
and  vegetable ;  some  will  eat  these  even  in  a 
putrid  state,  while  others  will  only  consume 
them  fresh. 

The  uses  of  this  numerous  class  are  ex- 
tremely varied.  Many  of  them  are  taken  as 
food  by  man,  and  others  supply  nutritious  prey 
for  birds  and  fishes.  Their  shelly  coverings 
are  converted  into  many  useful  articles  of  com- 
merce ;  and  from  the  veins  of  certain  species 
of  shells  called  purpura,  is  extracted  the  beau- 


tiful dye  of  the  ancients  called  Tyrian  purple. 
The  P.  lapiUuSy  which  is  common  on  the  Bri- 
tish shores,  adhering  to  stones,  yields  this  dye ; 
it  is  represented  in  pi.  34,  f.  79.  For  a  des- 
cription and  figures  of  the  different  parts  of 
testaceous  mollusca,  see  the  note  on  Concho- 
logy,  in  this  volume,  p.  350 — 358. 

CLASS  I. 

CEPHALOUS  MOLLUSCA,  OR  SOFT  ANIMAI^  WITH  A  HEAD. 

Lamarck  divides  the  turbinated  testaceous  mollusca 
into  five  orders,  depending  upon  the  oomplioation  of 
their  intemid  organization.    Tneae  are  first: — 

ORDER  I.— HETEROPODA. 

Destitute  of  arms  arranged  around  the  head;  nnpxo- 
vided  with  a  foot  under  the  belly  or  throat  for  locomo- 
tion, but  furnished  with  one  or  more  irregularly  set 
fins. 

The  animals  of  this  order  are  dlstin^islied  fW>m  all 
the  other  mollusca  by  the  form  of  their  foot,  which,  in 

{>laoe  of  a  horizontal  disk,  it  compressed  into  a  circular 
amina,  and  is  used  as  a  fin,  and  on  the  edee  of  which, 
in  serend  species,  is  a  dilatation  forming  a  hollow  cone, 
representing  tlie  disk  of  the  other  orders.  Their  bran- 
ohiSB  are  situated  on  the  posterior  part  of  the  back,  and 
composed  of  plumiform  lobes,  directed  forward;  imme- 
diately behind  these  are  the  heart,  a  small  liver,  with 
part  of  the  viscera  and  internal  organs  of  generation. 
Tiieir  bodies  are  of  a  gelatinous,  transparent  substance, 
lined  with  a  muscular  layer,  elongated,  and  terminated 
by  a  compressed  tail,  in  most  species.  There  is  a  mus- 
cular mass  belonging  to  the  mouth,  and  the  tongue  is 
provided  with  little  nooks;  the  cesophagus  is  very  long; 
the  stomach  thin;  on  the  right  side  of  tne  visceral  mass 
are  two  prominent  tubes  aiFording  a  passage  for  tlie 
fseces,  ova.  Ac.  Thev  generally  swim  on  their  back, 
with  the  foot  upwards.  They  possess  the  property  of 
distending  their  body  by  filling  it  with  water,  m  a  way 
which  is  not  yet  properly  understood.  Cbmania  Cym.' 
Uum,  pL  31,  f.  1. 

ORDER  II.— CEPHALOPODA. 

Lower  part  of  the  body  enveloped  in  a  bag-shaped 
mantle,  with  the  head  issuing  firom  the  sac,  and  having 
inarticulated  arms,  to  which  are  attached  cups,  sur- 
rounding the  mouth  of  the  animal,  which  is  ftumislied 
wijth  two  homy  mandibles.  The  mantle  unites  under 
the  body;  in  several  species  the  sides  are  extended  into 
fleshy  fins:  head  projecting  fkom  the  sac,  is  provided 
with  two  large  eyes,  and  crowned  with  longer  or  shorter 
fleshy  aims  or  feet,  capable  of  motion  in  all  directions, 
their  snrface  provided  with  cup-shaped  suckers,  by 
means  of  which  they  can  adhere  nrmly  to  other  bodies; 
these  feet  are  used  for  prehension,  natation,  and  walk- 
ing. They  swim  with  the  head  behind,  and  crawl  in 
all  direetions,  with  the  head  under  the  body.  At  the 
opening  of  the  sao  m  front  of  the  neck,  is  placed  a  fleshy 
funnel  as  a  passaire  to  the  exeretions.  See  the  note  on 
Gonchology,  p.  3oO— 358. 

Dwitkn  /. — Cephalopoda  Stpkuria, 

Luligo  vulgmit.    Medium  cuttle-fish,  pi.  27,  f.  6. 

Divishn  II, — C^halopoda  Monoiltalama. 

Shell  unilocular,  entirely  external,  and  envclopine 
the  animal.  Arqonauta  Argo.  Paper  Nautilus,  pi. 
31,f.  2.  andpl.  24,  f.  1. 

DMrion  III, — Cepihaiopoda  Polyihalama. 

FAMILY  I.— AmMOMACEA. 

Septa  sinuous,  lobed  and  cut  at  the  margin,  meeting 
together  upon  tne  inner  wall  of  the  shell,  and  articu- 
lated by  jagged  sutures.    Shell  multilocumr,  partly  or 
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entirely  interaa],  and  inserted  in  the  posterior  part  of 
the  body. 

All  the  ipecies  of  this  diyis'ton  are  fossil.  See  the 
note  on  Orfi^ie  Renaias,  vol.  i.  p.  22. 

Familt  ii. — Nayitilacea. 

Shell  disoiform,  with  a  central  spine,  and  short  eells, 
which  do  not  extend  from  the  centre  of  the  ciroamfer- 
ence. 

NautUm  Pompiluu,  pi  31,  f.  3,  and  pi.  24,  f.  63. 
The  other  genera  are  fossil.  See  the  note  on  Oi^ganio 
Remahis. 


Family  hi. — Radiolagea. 

All  the  genera  are  fossil.  See  the  Note  on  -Oigaoio 
Remains,  vol.  i.  p.  22 — 27. 

Familt  it.-— SrasBULACBA. 

Fossil,  except  one  species  foand  near  Corsicn,  which 
is  so  minute  that  the  animal  lias  not  heen  ascertained. 
See  as  above. 

Family  y^ — Cristacba. 
All  the  species  are  fossil.    See  as  a'boYc. 

Family  yi. — Lituolacxa. 

Shell  partially  spiral;  the  last  Tolntion  continued  in  a 
straight  line.  Spvrula  Ptrvmi,  pi.  31,  f.  4.  Animal  a 
cephalopode,  pi.  24,  f.  2.  The  body  or  that  part  which 
inhabits  the  shd1,«. 

Family  yn.— Oryhocbrata. 

Animals  of  the  genera  unknown.  See  the  Note  on 
Ck>nohology,  p.  350—356. 

ORDER  ni.—TRAOHELIPODA. 

Body  usually  spirally  convoluted,  and  separated  from 
the  foot,  which  is  fr«e,  flat,  and  attached  to  the  neck 
at  its  base  for  the  purpose  of  locomotion;  the  body 
always  enveloped  by  a  spiral  shell. 

SECTION  I.— ZOOPHAGOUS  TRACHELIPODA, 

Family  i.— Involuta. 

Shell  destitute  of  a  eanal,  but  with  the  base  of  its 
aperture  notched  or  effuse,  and  its  volutions  broad,  com- 
pressed, and  rolled  up  in  such  a  manner,  that  the  last 
nearly  covers  all  the  others.  Conm  generaliBf  pi.  24.  f.  3. 
Cmraa  EumMf  pi.  24.  f.  8.    Bttcdnum  undaiumf  pi.  24, 

f.  19. 20.  The  extracted  animal;  a  o,  the  foot;  6,  the 
head;  o,  a  kind  of  platform  raised  alxyve  the  thoracic 
cavity,  on  which  the  point  of  the  boring  trunk  rests. 
This  organ  is  represented  at  f.  31,  32,  ana  33.  d,  d,  d, 
the  cavity  of  the  thorax;  s,  the  mantle;  /,  the  rectum; 

g,  the  stomach;  i&,  the  heart,  thrown  below,  and  to  the 
right  ride  of  its  natural  situation,  to  allow  the  opening 
of  the  tube  to  be  seen:  t,  the  respiratonr  trunk;  ky  the 
organs  of  the  muscles  of  the  boring  trunk;  ^,  the  course 
of  the  tube  by  which  the  foot  is  snppUed  with  water; 
in,  its  termination ;  f.  34,  magnifie<1  representation  of  the 
stomach  and  alimentaiy  tubes;  a,  the  tliroat;  5,  the 
outer  coating;  e,  the  alimentary  eanal;  d,  the  operinjr 
from  the  stomach. 

Family  ii.—Columellaria. 

No  canal  at  the  base  of  the  aperture,  bnt  a  subdorsal 
notch  more  or  less  apparent,  and  a  fola  upon  the  colu- 
mella. Volvia  9oajDhay  pi.  3l,f.  14.  The  animal  has 
a  large  thick  and  fleshy  foot,  and  the  head  is  provided 
with  a  vail,  fit>m  the  sides  of  which  issue  the  tentacula: 
the  proboscis  is  rather  lonff,  and  there  is  an  appendage 
on  each  side  of  the  base  or  the  siphon.  When  the  pro- 
boscis is  extended,  it  can  bend  in  all  direotions,  by 
means  of  the  retractor  nmsoles,  acting  with  opposing 
forces.  This  interesting  mechanism  is  Illustrated  by 
f.  32,  wherein  the  proboscis  is  represented  retracted 
about  a  half;  the  external  cylinder,  a,  is  seen  envelop- 
ing a  portion  of  the  inner  one,  6,  the  point  of  which  o 
48  the  termination  of  the  proboscis;  the  muscles  which 


draw  it  within  the  body,  <i  <f,  ara  in  a  state  of  oontcao- 
tion,  and  at  s  is  represented  the  great  annular  mneclo, 
which  pushes  forward  the  inner  cylinder,  and 
qnently  lengthens  the  oi^gan. 

Family  hi.— Pubpuufsba. 
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Shell  with  a  abort  canal  asoendln^ 
with  an  oblique  notch  at  the  base  of  its  a] 
rected  backwards.    They  are  all  operculate 
lajMiti,  pi.  24,  f.  79. 

Family  iy. — Ai^ta. 

Shell  wHh  a  peater  or  less  eanal  at  the  base  of  the 
aperture,  of  which  the  right  lip  chanipfl  Its  form  as  the 
animal  advances  in  age,  and  has  a  smns  at  the  lower 
part.    Stron^^  SueemOtua, 

Family  v. — Gamaufbra. 

Shell  with  a  canal  more  or  less  long  at  the  baae  of 
tlie  aperture,  and  of  which  the  right  margin  does  not 
change  its  form  a*  the  animal  advances  in  age.  Afs- 
rev  aooaUhofienu,  pi.  81 ,  f.  32. 

-SECrnON  U.— PHYTIPHAGA. 

Destitute  of  projecting  siphon,  and  respiring  general- 
ly by  an  orifice,  furnished  with  jaws,  and  feeding  on 
vegetables,  shell  with  the  aperture  entire^  and  wUnont 
any  notch  or  canal.  Many  of  the  species  live  upon 
land,  and  respire  air,  while  others  inhabit  fresh,  ^vrater, 
either  stagnant  or  running.  Many  are  marine.  Scene 
families  are  furnished  witn  an  operculum  attached  to 
the  foot  of  the  animal. 

Family  i.— Tubbinacsa. 

Shell  turreted  or  conoid,  having  an  oblong  or  rouiMled 
aperture,  not  widened,  ana  the  margin  disuiut«d.  7W^ 
6on}iani^i»,pl.  3],f.  45.    TWio ^tornn,  pL  24, f.  13. 

Family  ii.-— Scalabibbq. 

Shell  devoid  of  plica  or  folds  on  the  columcUn;  the 
margins  of  the  aperture  are  united  in  oxreolar  fonnas. 
Soauuia  oononoto,  pL  31,  f.  51. 

Family  hi.— Plicacka. 

Shell  with  the  aperture  not  widened,  snd  folds  oo  the 
columella.    TornaUMaJUtmmidy  pi.  31,  f.  54. 

Family  nr.— MACsoeroMA. 

Shell  auriform,  with  the  aperture  very  wide.  Bad  the 
margins  disunitea;  destitute  of  columella  and  cperm- 
lum.  Haliottt  tubereulata,  pi.  31,  f.  55.  and  pi.  24,  C. 
12.  Sipardttt  Haliotoideta,  pi.  24,  f.  42.  SheU  «»- 
cealed  in  the  mantle;  m,  the  membranous  sbield  under 
wliich  the  shell  is  conc^tled;  n,  a  sinus  throng  wfaieh 
an  arm  is  sometimes  protruded ;  o,  the  tentacma^  at  the 
base  of  which  the  eyes  sre  placed. 

Family  v.—Iahthbnia. 

Shell  gibbous,  conoidal,  thin,  transparent,  apertore 
trian^lar,  columella  straight,  surpassing  the  bsae  of 
the  nght  margin ;  destitute  of  an  operculum.  lamAmtiA 
M^uci,  pi.  31,  f.  59. 

Family  vi.— Nbbitacba. 

Shells  semiglobular  or  oval,  destitute  of  a  oohuDelU, 
and  the  left  margin  edged  and  transverse,  providod  witli 
an  operculum;  mhabit  fresh  waters  and  the  sea. 

Ivatioa  momlifera,  pi.  24.  f.  35.  A  Ihmt  view,  with 
tentacular  head  and  mantle  reflected;  e,  the  head;  f 
37,  a  view  of  the  head  from  beneath:  f.  38,  one  of  the 
cartilsguious  jaws.    NerUimaJluoiaUlis,  pi .  24, 1  1  a. 

Family  yii.— Pkbistomida. 

Shell  conoid  or  sub  conoid  with  an  opercalam  and 
ttie  margins  of  the  aperture  united.    All  the  speoKt 
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are  fluviatile,  the  aDimala  respiring  in  wator.    Paludina 
impum,  pL  24,  f.  1 1.     Valvata  jmnalis,  pi.  24.  f.  61. 

Family  riii.-^MBLAMiOES. 

Tlie  margins  of  the  aperture  disunited,  and  the  right 
one  ed^ed;  animal  provided  with  two  tentaoula.  Pi- 
rem  Madagaacaramay  pi.  31 ,  f.  67. 

Family  iz. — Lymtt^acba. 

With  an  oblong  acutely  tapering  spire,  ffeuerally 
smooth  on  the  external  surface,  and  having  the  outer 
margin  of  the  aperture  always  acutely  edrad,  and  not 
reflected.  Animal  amphibious,  generally  destitute  of 
an  operculum,  and  the  tentacula  flattened.  Lymnaa 
siagncUis,  pi.  24,  f.  4. 

Family  x. — Colimacea. 

Shells  acutely  spiral,  with  no  projecting  parts  on  their 
exterior,  except  tne  markings  of  their  periodical  addi- 
tions ;  the  right  margin  of  tne  aperture  Areauently  re- 
flected outwards;  the  tentacula  are  cylindrical,  and 
usually  four  in  number,  but  two  in  others,  and  destitute 
of  operculum.  Thev  are  terrestrial  animaJs.  Ofdoeioma 
elegaoM,  pi.  24,  f.  10.  Sucemea  an^Mbia,  pi.  24,  f.  58. 
Pupa  sexdeniatua,  pi.  24,  f.  57.  Heiiae  atperaa,  pi.  24.  f.  1 5 : 
f.  92,  apparatus  of  vision  in  Helix  Pomatea ;  f.  65,  toothed 
cartilage  of  do. 

ORDER  IV.— GASTEROPODA. 

Body  never  spbral,  destitute  of  any  shell,  provided  with 
a  muscular  foot  attached  its  whole  length  under  the 
belly,  for  the  purpose  ol  locomotion.  Some  of  the  animals 
of  this  division  are  naked  and  destitute  of  any  calcareous 
covering,  others  are  provided  with  a  doraal  plate,  and  a 
third  series  have  a  shell  which  is  more  or  less  concealed 
hi  their  mantle.  The  animals  of  this  carder  are  limited 
by  lAmarck  to  those  whose  bodies  are  straight,  and 
never  spirally  convoluted,  and  which  are  provided  with 
a  muscular  disk  or  foot,  united  to  the  body  nearly  its 
whole  length.  F.  66,  pi .  24,  exhibits  the  nervous  system 
of  the  Apljftia;  f.  67,*  CUo  BoreaUs;  f.  67«  the  same  in 
the  act  of  swimming. 

SECTION  I.— PNEUMOBRANCHIJE. 

Branchiae  in  the  form  of  a  vascular  net  on  the  wall  of 
a  particuliir  cavity,  opening  by  a  hole,  which  the  animal 
contracts  and  dilates  at  pleasure. 

Family  i. — Limacina 

Drancliiie  in  the  form  of  a  vascular  net  on  the  parti- 
tion of  a  particular  cavity,  the  aperture  of  which  the 
animal  can  contract  or  dilate  at  pleasure.  The  body  of 
the  animals  is  elongated,  and  they  crawl  by  means  of  a 
ventral  disk  bordered  on  the  sides  by  a  very  narrow 
mantle.  VUHna  herMina,  pi.  24,  f.  7.  TeataeeUa  Seuti^ 
lum,  pi.  24,  f.  6.  Umaa  aier,  pi.  27,  f.  25.  On/tidium 
Typha,  pi.  27.  f.  7. 

SECTION  11.— HYDROBRANCHIiE. 
Family  hi.— Laphysiacba. 

The  branchias  are  situated  in  a  particular  cavity  to- 
wards the  posterior  part  of  the  back,  and  covered  by  an 
opercular  scutellum;  they  are  proviaed  with  tentacula. 
The  animals  of  this  fomily  resemble  large  snailp,  but 
have  a  thicker  body,  and  are  broader  towards  the  pos- 
terior part,  and  have  a  larger  mar^rin  to  their  mantle; 
the  head  projects,  and  is  provided  with  four  tentacula, 
two  of  which  are  placed  near  the  mouth,  and  the  other 
two  more  behind.  The  branchial  scutellum  is  oomeous 
or  cretaceous.  DolabeUa  ealloaa,  pi.  31,  f.  88.  Lcmht/eia 
ieplians,  pi.  27,  f.  8,  pi.  24.  f.  1 7. 

Family  hi. — Bullacea. 

Head  very  distinct:  the  branohis  are  situate  in  a 
particular  cavity,  towards  the  posterior  region  of  the 
Musk,  and  ooveNd  by  a  mantle;  they  are  destitute  of 
tentaoula,  and  branchial  operculum.  Some  species  are 
inprovided  with  either  exterior  or  interior  shell,  and 
n  others  the  shell  is  completely  concealed  in  the  man- 
ic, and  there  are  several  which  have  an  external  shell 


attached  by  a  muscle.  BtUla  hydaiis,  pi.  24,  f.  86. 
This  figure  exliibits  the  back  of  the  shell,  with  the 
Uteral  tin-like  membranes  protruded  a.  F.  87.  The 
gizzard  ma^paified.  a,  a,  a,  the  tips  of  the  platM  cover- 
ed by  a  thin  membrane,  and  surrounding  a  muscular 
integument,  thickened  at  the  upper  part  b;  the  part 
attached  to  the  mouth  c,  with  the  cesophagus  communi- 
catui^  with  the  gizzard ;  d,  the  intestinal  canal.  F.  88. 
The  gizzard  laid  open  at  its  anterior  end,  showing  the 
three  corrugated  corneous  pUtes  e,  s,  e,  with  their  con- 
necting ligaments/,  magnified.  Bulta  aperta,  pi.  24,  f.  83 
and  68.  Lateral  lobes  of  the  foot  thickened  and  reflect- 
ed upwards;  head  indistinct;  destitute  of  tentacula; 
branchisB  dorsal;  shell  concealed  in  the  mantle, a.  F. 
84,  the  gizzard  composed  of  three  testaceous  plates, 
showing  the  smaller  plate  6,  with  the  connecting  liga- 
ment e.  F.  8.5,  anotlier  view  of  the  gizzard,  showhig 
the  two  larger  plates  d  d,  with  their  connecting  liga- 
ments; e,  the  gullet,/  the  alimentary  oiinal. 

Family  iv.— Galyptiucea. 

Tlie  branchisB  are  situate  m  a  cavity  on  the  back  near 
the  neck,  and  projecting  be)'ond  or  included  in  the  ca- 
vity ;  shell  always  placed  exteriorly  AncyktsJltmatUui, 
pi.  24,  f  9. 

Family  v.— Semipuyllidiacba. 

The  branehin  are  situated  under  the  margin  of  the 
nantlcL  and  disposed  in  a  longitudinal  series  on  the 
right  side  of  the  body :  respiring  in  water.  PUurobran- 
cktu  plumvlOf  pi.  24,  f.  14,  f.  22.  Alimentary  canal;  a 
the  first  stomach;  ethe  seoond  stomach;  c^the  third 
stomach ;  e  the  fourth  stomach.  Tlie  oesophagus  dilates 
into  a  membranous  crop  a;  at  the  lower  part  of  which, 
5,  the  bile  is  poured  in.  It  communicates  by  a  narrow 
oardia  with  the  second  stomach  e,  which  is  a  gizzu^ 
with  thin  but  muscular  parietes.  The  third  stomach 
d,  is  membranous,  and  precisely  resembles  the  plicated 
stomach  of  ruminants,  m  bein^  disposed  in  lai^e  but 
delicate  folds,  by  means  of  which  the  alimentary  mat* 
tcr  contained  in  it  is  moulded  into  long  whitish  cords. 
The  fourth  stomach  e,  is  membranous,  like  the  cn>p, 
but  smaller.  It  is  remarkable  that  the  gizzard  contains 
a  narrow  groove,  running  through  its  whole  length, 
leading  from  the  first  to  the  fourth  stomach,  and  pro- 
bably subservient  to  a  species  of  rumination.  F.  44. 
Another  view  of  the  animal;  cr,  its  protracted  foramen; 
h  h.  the  lower  lamina,  or  boraer  of  the  sustentaculum ; 
t,  tne  upper  lamina,  under  the  middle  of  which  the  shell 
is  con<^led;  k,  a  plumose  feeler;  /,  the  tentacula,  at 
the  base  of  which  the  eyes  are  placed. 

Family  VI.— Phyixidiacea, 

The  branchiffi  are  situate  under  the  mai^n  of  the 
mantle,  and  disposed  in  a  longitudinal  series  around 
the  body.  The  animals  all  respire  in  water.  Patelia 
ffulgalaf  pi.  24,  f.  21.  F.  23.  The  alimentary  canal,  a, 
the  mouth;  6,  the  buccal  mass;  c,  the  tongue;  d,ihe 
stomach ;  e  e,  the  intestine.  F.  24<  represents  the  tongue 
of  the  patella  of  its  natural  size;  f.  2a,  is  a  portion  mag- 
nified; f.  26,  27,  and  28,  are  the  cartilaginous  jaws. 
Chilott  dnereuiy  pi.  24,  f.  78.  F.  93.  The  animal  extracted. 
a  a,  the  ventre;  c  c  e,  the  intestinal  canal;  ^e,  the  anal 
opening; dddd,  the  liver;/  the  ovarium. 

Family  VII.— Tritokiacea. 

Tlie  branchite  are  placed  exterioriy.  and  situated 
above  the  mantle  on  tlie  sides  or  on  tne  back.  The 
animals  resnire  in  water.  The  animals  of  tliis  family 
are  distinguished  from  those  of  the  other  Gasteropoda, 
by  the  situation  of  their  branchis,  wliich  are  all  exter- 
ior; in  several  genera  these  appear  to  be  a  degeneration 
of  the  mantle,  or  to  be  fOTmed  by  portions  or  it  having 
beoome  branchial;  the  body  is  always  destitute  of  a 
shellv  covering,  and  neither  have  they  one  internally. 
All  the  animals  inliabit  the  sea.  Ihris  argue,  pi.  27,  (. 
9.  Te&ye  Ifpcrina,  pi.  24,  f.  30.  The  alhnentary  canal. 
dL  the  proboscis;  b,  the  CBSophagus;  e^  the  stomach;  d, 
tne  intestine;  s,  the  hepatic  duct;  /  the  liver;  g,  tho 
hepatic  artenr;  A  A,  salivary  g1ands--the  parts  are  laid 
open ;  f.  29.  the  homy  jaws  of  a  TV-tfofiw. 
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ORDER  V.-PTEROPODA 

Destitate  of  any  shell,  foot  or  aniw,  either  for  looo- 
motion  or  seizing  their  proy;  bnt  provided  with  two 
oppoiite  aad  flimilar  flm,  fitted  for  swimming.  Tlie 
animnls  of  this  order  ue  provided  with  two  opposite 
fins;  they  we  mostly  of  a  small  sise,  and  either  desti- 
tate  of  appendages,  or  having  very  short  ones,  dtuate 
at  the  head;  some  species  are  provided  with  a  thin 
cartilaginous  or  homy  shell.  HyalUn  tridentata^  pi.  24, 
f.  36. 

CLASS  II. 

ACEPHALOUS  MOLLUSCA,  OR  SOFT  ANIMAI^  DESTITUTE 

OF  A  HEAD. 

The  second  great  division  of  testaceous  Mol- 
lusca,  consists  of  animals  which  are  destitute  of 
any  apparent  head^  and  have  been  denominated 
by  Lamarck ,  Conchifbra.   Their  mouth  is  con- 
cealed in  the  bottom,  or  between  the  folds  of 
their  mantle,  which  is  usually  doubled  and 
incloses  the  body,  in  the  same  manner  as  a 
book  is  clasped  over  by  its  cover  ;  but  it  often 
happens,  that,  in  consequence  of  the  two  lobes 
uniting  before,  it  forms  a  tube  ;  sometimes  it 
is  closed  at  one  end,  and  then  it  represents  a 
sac.     The  mantle  is  generally  covered  by  a 
calcareous,  testaceous  bivalve  shell  united  by 
a  hinge  or  ligament,  and  in  some  instances 
the  shell  is  multivalve  ;  in  two  genera,  how- 
ever, it  is  only  of  a  cartilaginous  or  membrana- 
ceous nature.     The  animal  is  always  attached 
to  this  shelly  covering  by  strong  muscles,  by 
means  of  which  it  can  open  or  close  the  sides 
of  its  covering  at  pleasure.      The  brain  is 
situated  over  the  mouth,  where  one  or  two 
other  ganglia  are  observable.     The  brancbias 
or  gills,  generally  consist  of  large  lamellae 
covered  with  vascular  mesLes,under  or  between 
which  passes  the  water ;  and  are  more  simple 
in  those  genera  which  are  destitute  of  a  shell. 
The  leaflets  of  which  the  branchiae  are  com- 
posed are    generally  crescent  shaped,  placed 
on  each  side  of  the  cloak,  covering  the  abdomen 
of  the  animal  upon  the  sides  of  which  they  are 
attached  in  pairs  ;  they  are  formed  of  a  tissue 
of  small  vessels  arranged  close  together,  like 
the  pipes  of  an  organ.     From  these  branchiae 
the  blood  proceeds  to  the  heart,  which  is  placed 
towards  the  back,  is  very  small,  but  provided 
with  venous  and  arterial  vessels.     The  liver 
is  extensive,  and  embraces  the  stomach  and 
the  greater  proportion  of  the  alimentary  canal. 
The  mouth  is  always  devoid  of  teeth,  and  is 
capable  of  only  receiving  the  molecules,  con- 
ducted  to  it  by  the  water  ;  at  each  side  of  the 
mouth  are  four  thin  triangular  leaflets,  which 
are  the  extremities  of  the  lips.     Some  species 
are  provided  with  two  stomachs.     The  whole 
animals  of  this  division  fecundate  themselves, 
and  in  many  of  the  species,  the  young  ones 
are  extremely  numerous,  and  pass  some  time 
in  the  thickness  of  the  branchiae  before  quitting 
the  parent     The  whole  acephala  are  aquatic 


animals.  The  foot  of  the  animal  when  it 
exists  is  a  mere  fleshy  mass,  the  motions  of 
which  are  effected  by  a  mechanism  analogous 
to  that  which  acts  on  the  tongue  of  the  mam- 
malia. 

The  Conchifera  of  Lamarck  are  separated 
into  two  orders  as  follows : —  * 

ORDER  I.— MONOMYARIA. 

With  but  one  internal  mnscle  of  attachment,  and  tU 
shell  marked  Ulteriorly  with  one  sahcentral  mnscclir 
impression. 

SECTION  I. 

ligament  none,  or  at  least  unknown,  or  replaced  hj ! 
tendmous  cord,  whieh  supports  the  shelL 

Family  I.— BiucHroPODA. 

With  two  opposite  cilinted  anns,  placed  near  tl^ 
mouth,  rolled  np  in  a  spiral  form  when  the  animal  it  k 
a  state  of  repose;  mantle  provided  with  two  sepntf 
lobes  before,  wliich  envelope  the  body.  Sheil  birahr. 
adhering  directly,  or  by  means  of  a  tendinoas  cotd,  ts 
marine  substanoes.    Lu^fuia  anatma^  pi.  32,  f.  1. 

Family  II. — ^^Rctdista. 

Nothing  is  known  of  the  animal,  nor  of  the  ligamna 
and  hinge  of  the  shell;  the  Talves  are  very  imeqiul;  as4 
no  distinct  hooks  are  visible.  Crama  pgnomata^  pL  24 
f.  76. 

SECTION  II. 

Ligament  not  maigina),  bnt  inolosed  in  a  hoUow  §^sst 
under  the  beak,  always  perceptible,  and  never  fomisE 
a  tendinoas  oord  under  tne  shell. 

Family  I. — Ostbacea. 

Ligament  interior,  or  at  least  partly  so ;  shell  uiygcfaf. 
foliaceous,  and  sometimes  papyraceous.  The  asi^ 
has  ndther  foot,  arm,  nor  prqfecting  siphon.  Amemu 
etMppium,p\.  24.  f.  41 .  Otim  EdaHs,  the  Edlhle  oyshr. 
pi.  'H,  f.  73.    f.  98,  muscle  of  the  oyster. 

Family  II.-*Pbctbnii>bs. 

ligament  either  interior,  or  partly  ao,  bong  disciK- 
erable  in  some  tlirough  an  openmg  in  the  joint;  shdl  k 
general  regular,  compact,  and  not  Ht^iaoeooa.  Stsss 
genera  fix  themselves  to  marine  bodies,  by  a  b;«c«. 
while  in  others  the  lower  valve  is  immovably  attac}^^-: 
and  many  of  the  pectens  are  at  libertr'.  Spsmhat 
gmda-mmSf  pi.  24,  f.  52.  d  e,  the  branchiae;  &,  the  mosd 
g  h  t,the  abdomen;  i,  the  great  adductor  nraade.  Ptstn 
Jacobaus,  pi.  24,  f.  77.    a  b  e  d,  the  two  lobes  of  t.v 


possess  oonsiderablo  powers  of  locomotion,  whkh  wv 
well  known  at  the  time  Aristotle  wrote.  They  bare  t^ 
power  of  removing  themselves  from  one  place  to  aaochrr. 
on  dry  land,  by  successive  leaps.  This  has  bees  fol'; 
established  by  recent  experiments.  A  baf^Let  ILIH 
with  the  Peeten  aperculans,  or  common  edible  «alVf , 
has  been  placed  on  the  sea  shore,  near  the  edse  ci  tfe 
water,  when  all  the  individuals  have  speediTv  ft«! 
theur  way  to  the  sea.    IJima  gquamon^  pi.  24,  f.  Yz, 

SECTION  HI. 

Ligament  marginal  and  elongated. 

Family  I.— Mallbacka. 

Ligament  marginal,  snblinear,  and  either  ahi^  ? 
interrupted  by  oreoulations;  shell  foliaeeoos  or  b^ 
or  less  inequivalve.  Avinda  Tarentma^  pi.  24^  f  * 
a  bed,  the  mantle,  the  duplicate  of  which  contaii^  or 
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ovariam,  ffgg\  the  bjmiB,  \  t;  tlie  abdomen,  k\ «,  the 
anal  opening. 

Family  It.— MniLacEA. 

Hinge  with  a  tab-interior  ligament,  wliich  ia  marrinal, 
linear,  and  very  entire,  occapving  a  great  part  o?  the 
anterior  border;  shell  but  aefdom  fouaceooa.  Nearly 
the  whole  of  this  fjunily  attach  themaelvea  to  marine 
bodies  by  a  byasns.  They  have  a  tongue-shaped  foot,  by 
t.he  aid  of  which  they  attach  their  byssus  to  extraneous 
substances,  i'tniia  »o6t&,  pi.  24,  f.  91 .  a,6,0,<j,lobesof 
the  mantle:  op,  h  "k,  addactor  musoles;  m  K  part  of  the 
abdomen.    h^fiSLu  ^tUis,  pi.  24,  f .  7 1 .    f.  7d,  the  animaL 

Family  III.— Tridacnitbs. 

The  shell  is  transverselveqalYalve,  with  the  muscular 
impressions  situated  unaer  the  middle  of  the  upper 
margin,  and  prolonged  on  each  side;  the  mantle  is  close 
and  perforated  by  three  holea,  through  one  of  which 
passes  the  foot;  the  second  furnishes  an  entrance  and 
exit  for  the  water  requisite  for  respiration;  and  the 
third  ia  a  passage  for  the  excretions;  the  two  latter 
not  being  prolonged  into  tubes  as  in  the  Mytilacea 
Tridaena  gtgaa,  pi.  24,  f.  64.  The  tendinous  byssus  by 
which  these  gigantic  shells — sometimes  weighing  300 
pounds—attach  themselves  to  rooks,  ia  so  thick  and 
atron^^  that  an  axe  is  required  to  serer  it.  Nearly  allied 
to  this  species  is  Tridaena  aquamoaay  pi.  32,  f.  27. 

ORDER  IL— DIMTAIR.A. 

Shell  having  two  distinct  and  lateral  muscular  im- 
pressions, which  are  deep  and  widely  separated,  being 
placed  near  the  lateral  extremities  of  the  yalyes. 

SECTION  I. 

Shell  always  ineqnivalye  and  irr^[ular. 

Family  I.— Ghamacea. 

Shell  ineqtuyalye,  iiregulaar,  and  adherent;  with  two 
separate  muscular  impressions;  ligament  placed  exter- 
nally; the  animal  provided  with  short,  separate  siphons, 
Chama  gryphoideSy  pi.  24,  f.  54.  Ckaina  antiquaia,  pi.  24. 
f.  35.  a  6,  tlie  lobes  of  the  mantle;  c^  the  abdomen;  d  <j, 
the  foot. 

SECnON  n.— LAMELUPEDES. 
Family  I.— Nayades. 

This  family  consiBts  of  fresh  water  shells;  the  hinge 
iometimes  provided  with  an  irregular,  nmple,  or  deft 
ooth,  and  a  longitudinal  prolonged  one;  sometimes 
lestitnte  of  any ;  or  is  ftmlsbed  in  its  whole  length  with 
rregular  granular  tnbocles ;  the  posterior  muscular  im- 
pression compound;  and  the  umbones  often  decorti- 
atcd:  the  muscular  impressions  are  lateral  and  dls- 
ant,  that  of  the  posterior  side  being  oompoeed  of  two 
r  three  distinct,  unequal  impressions;  the  ammal  is 
estitute  of  any  projectiz^  tuoe  or  siphon;  the  foot  is 
iongated,  transverse,  and  rounded,  which  it  protrudes 
etween  the  valves^  and  uses  to  change  its  position. 
nadofita  oggnea,  pi.  24,  f.  43.  a,  the  mouth,  into  which 
bristle  nw  been  introduced;  />,  the  stonLoch,  under 
hich  the  intestine  makes  five  turns  in  the  foot  amidst 
le  ovary,  and  then  as  it  returns,  runs  posteriorly  along 
le  back  of  the  animal  beneath  the  hinge,  and  above 
le  reiipiratory  organs,  passing  through  the  midst  of  the 
>art,  c,  and  opening  at  d  aoove  the  posterior  muscle 
ofiinff  the  sheUs,  beneath  the  small  tube  of  the  cloak. 
iifl  description  applies  generally  to  most  trivalves,  but 

the  oyster  the  rectum  does  not  pass  throogh^he 
lart.     Unia  pielorum,  pi.  24,  f.  49. 

Family  II.— Trioonaoba. 
primary  teeth  of  the  shell  lameUiform,  and  striated 


tnmrersely;  ligament  exterior. 
f.  35. 


Oadcdia  anUdgtiay  pi. 


Family  III.—- Arcacea. 

* 

Primary  teeth  of  the  shell  small,  numerous,  and  dis- 
posed in  a  line  on  each  valve  of  the  shell,  either  in  a 
straight  or  interrupted  series.  Tlie  valves  do  not  oIoao 
perfectly  in  the  centre,  in  consequence  of  having  a  homy 
plate  or  fillet  placed  before  the  abdomen  of  the  animni, 
that  serves  as  a  foot,  and  by  which  it  adheres  to  sub- 
merged bodies.  Area  Noa,  pi.  24,  f.  59.  Area  barbataj 
1.  24,  f.  70.  a,  the  foot.  PectunaUiu  Filoms,  pi.  24,  f. 
f .  74,  animal  of  do. 

Family  IV.— Oardiacea. 


Se' 


Primary  teeth  of  the  shell  irregular,  both  in  their 
form  and  rituation,  and  havuig  generally  one  or  two 
lateral  teeth.  In  the  animal,  the  mantle  is  open  before, 
and  there  are  besides,  two  separate  apertures,  one  for 
reapiration  and  the  other  for  tne  fteces,  which  are  pro- 
longed in  tubes,  sometimes  distinct,  and  at  otners 
united  in  one  single  mass.  *  There  ia  always  a  transverse 
muscle  at  each  extremity,  and  a  foot  generally  used 
for  locomotion.  Those  which  are  provided  with  long 
tubes  always  live  in  ooze  or  sand.  lioeardia  cor,  pi.  24, 
f.  98.  Cardium  rutUoum,  pi.  24,  f.  60.  a  «,  the  tnichese ; 
a,  part  of  the  abdomen;  6 6,  the  branchise;  c,  the  adduc- 
tor muscle. 

Family  V. — Conchacea. 

Shell  with  three  primary  teeth,  at  least  in  one  valve, 
and  the  other  with  a  similar  number,  or  leos  in  some 
species;  sometimes  provided  with  lateral  teeth.  The 
animal  has  generally  two  tubes  <v  siphons  projecting 
ftom  its  mantle,  one  of  which  answers  the  purpose  of  a 
passage  for  the  water  to  the  branchiae,  and  tne  other 
for  dejected  matters;  the  foot  is  lamellifomi.  All  tlie 
animtUs  of  this  fomily  inhabit  sand  or  mud. 

Sultdkmum  I.    Generally  destitute  of  lateral  teeth ; 

inhabiting  the  ocean;  siphons  of  the  animal  elongated 

and  unequal;  the  foot  oroad  and  projecting.     Venus 

Verrucota,  pi.  24,  f.  89.    QyOerea  OdoMy  pi.  24,  f.  4«. 

Artemis  ori^adata,^,  24,  f.  53. 

SvbdimsUm  II.  Fresh  water  shells  covered  with  a 
spurious  epidermis,  and  having  lateral  teeth.  Cydas 
oomea^  pi.  24,  f.  60.    naadium  cbUauum^  pi.  24.  f.  51. 

SECnriON  III.— TENUIPEDES. 

Family  I. — Nympracsa. 

Sliell  never  having  more  than  two  primary  teeth  in 
each  valve;  frequenUy  gaping  at  its  lateral  extremities; 
ligament  exterior.  The  foot  of  the  animal  is  small,  and 
often  compressed;  the  species  all  inhabit  the  shores  of 
the  sea.  Donaa  tntnadus,  pi.  24,  f.  46.  The  animal  has 
two  long  slender  tabes,  which  are  received  into  a  sinus 
of  the  mantle;  and  provided  with  a  broad  foot.  F.  47. 
The  right  valve  removed,  a  a,  the  adductor  muscles; 
A  the  root:  •  »,  the  right  lip;  m  n.  the  two  lobes  of  the 
bnnchiie;  bd^esy  the  two  tnohee;  the  left  vein  is  at  t. 
TdUna  pUmaia,  pi.  24,  f.  97. 

Family  II.— Lithophaoi. 

The  shells  gape  more  or  less  at  their  anterior  side; 
ligament  exterior;  they  bore  into  rocks  and  clay,  with- 
out the  aid  of  accessory  sheUs,  but  by  what  means 
naturalists  have  not  yet  discovered.     VenerupU  urus,  pi. 

24  f.  69. 

Family  III.— Corbulacra. 

Shell  inequivalve,  with  the  ligament  placed  interiorly. 
fUndora  rottrata,  pi.  32,  f.  72. 

Family  IV.— Mactracka. 

Shell  equivalve,  freauently  gaping  at  the  lateral  ex- 
tremities; ligament  placed  interiorly,  or  partly  exter- 
iorly; animal  vrith  the  foot  small  and  compressed;  the 
tubes  are  united  and  short.  Madra  NeapoUkma,  pi.  24, 
f.  40.   6  e,  the  tniohiea;  c^,  the  foot. 
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SEOnON  IT.— CRASSIPBDES. 

Tho  mantle,  either  entiieW  or  in  put  united  before 
tlie  foot,  tkickfplAoed  postcrkirly;  the  shell  gmping  whea 
■hot. 

Family  I.— Mtabia. 

Shell  with  a  broad  ipoon-Bbaped  tootli  in  each  vaWe, 
or  in  one  only,  and  gaping  at  both  lateral  extremities, 
or  at  one  only;  ligament  placed  interiorly.  live  rank 
in  oose  or  sand.    Afya  arenana,  pi.  24,  f.  45. 

Family  II.— Solbkidb. 

Sliell  trantremly  elongated,  without  aoceMory  pieces, 
and  gaping  at  the  lateral  extremities  only;  ligament 
plaeed  exteriorly;  the  foot  issnes  tmm  the  anterior  ex- 
tremitv  or  from  that  side  in  which  tlM  teeth  are  nearest. 
SbU»  VoffmiB,  pi.  24,  f.  96.  The  foot  of  the  animal  is 
conical,  which  enables  it  to  burrow  with  great  fecilitr 
in  the  sand,  e,  the  traehise;  &,  the  cloak ;  n  n,  the  ad- 
dnctor  muscles;  the  foot,  h  o. 

Family  III.— Pholadaria. 

Shell  biyalve,  with  accessory  pieces  to  tiie  Talves; 
they  generally  gape  much  antmorly.  Tlie  whole  fk- 
niily  are  borers.  PkJat  daetgbuy  pi.  24,  f.  .<>5.  f.  89, 
nmscle  of  do. 

Family  IV.—Tubioola. 

Shell  contained  in  a  testaceous  sheath^  distinct  from 
its  valves,  incnuted  entirely  or  in  part  m  tlie  wall  of 
this  tube,  or  prqjcoting  ontwards.  Teredo  mteo/u,  pi. 
24,  f.  16.  Tliese  accphua,  while  quite  young,  penetrate 
and  establish  their  habitations  in  submorg^  pieces  of 
wood,sach  as  piles  and  the  bottoms  of  ships;  completely 
destroying  them  in  a  very  short  spare  or  time,  a,  the 
CBSophagtts,  which  is  very  short,  and  liPs  on  the  left  side 
of  the  neck ;  the  canal  swells  out,  and  becomes  a  stomach, 
A,  which,  in  its  external  appearance,  is  a  large  bag,  ex- 
tending the  whole  length  of  tlie  cavitv  of  the  abdomen, 
but,  when  lidd  open,  it  is  found  to  have  a  septum,  <r, 
dividing  it  longitudinally  into  two  equal  cavities,  except 
at  the  lowest  part,  where  they  communicate  at  <f,  the 
septum  being  wanting.  The  intestine  has  its  origin 
close  to  the  termlnaUon  of  tlie  CBSophagus,  is  extremely 
■nail,  dilates  into  a  oarity  contaming  a  liard,  white 
spherical  body,  the  dae  of  a  pin's  head,  and  then  makes 
a  turn  upon  itself.  The  course  it  follows  is  shown  by 
the  letters  e  «. 


Cl.ASS  CIRRIPEDA. 

The  Cirripeda  form  an  intermediate  group 
between  the  Molhisca  and  Articulata.  The 
bodies  are  enveloped  in  a  mantle,  and  tes- 
taceous plates  or  valves,  which  are  nearly 
allied  to  those  of  the  Acephala.  The  mouths 
of  the  animals  arc  provided  with  lateral  jaws, 
and  the  abdomen  with  filamentary  jointed  pro. 
cesses,  named  cirri ^  arranged  in  pairs,  com. 
posed  of  numerous  little  ciliated  articulations, 
and  corresponding  to  feet  or  fins,  similar  to 
those  which  exist  under  the  (ail  of  crustaceous 
animals.  Their  heart  is  situated  in  the  back, 
and  the  branchiae  emanate  from  the  sides ;  the 
nervous  system  forms  a  series  of  ganglions, 
on  the  lower  part  of  the  abdomen.  These  cirri, 
however,  may  be  considered  as  analogous  to 
the  articulated  appendages  of  some  species  of 
Terredo,  while    the  ganglions  are  in    some 


measure  repetitions  of  the  posterior  ganglia!} 
of  the  bivalve  Mollnsca.     The  positioii  of  these 
animals  in  the  shell  is  such,  that  the  mouth  i^ 
at  the  bottom,  and  the  cirri  near  the  orifice. 
Between  the  last  two  cirri  is  a  long  flesbj 
tube,  that  has  sometimes,  but  erroneooslj,  been 
taken  for  their  proboscis,  and  at  the  base  of 
which,  near  the  back,  is  the  anal  opening. 
I  Internally,  a  stomach  is  found  inflated  by  a 
multitude  of  small  cavities  in  itaparietes,  wfajch 
appear  to  fulfil  the  functions  of  a  liver,  a  simple 
intestine, a  double  ovary,  and  a  double  serpen- 
tine oviduct,  whose  walls  produce  the  prolific 
fluid,  and  which,  prolonged  in  the  fleshy  tube, 
open  at  its  extremity.     The  animals  of  this 
class  are  incapable  of  locomotion,  being  always 
fixed.     This  class  was  all   ranked   ander  a 
single  genus  by  Linnaeus,  by  the  title  of  Lepa& 
Brugieres  divided  them  into  two,  and  Lamarck 
has  subdivided  them  still  further,  at  the  sug- 
gestion of  Dr  Leach,  and  they  now  iorm  a 
class  of  themselves.     The  animals  of  this  cks 
are  always  protected  by  a  multiwalve  sfaelT 
covering,  which  is  composed  of .  a  number  (^ 
separate   pieces;  these   are   connected   by  a 
membrane  in  i)ie  ptduneylata,9j\A  those  of  ihf 
Be$$ilia — six   in   number — ^are    articulated  at 
their  sides,  and  kept  together  from  their  base, 
being  attached  to  a  calcareous  plate,  which  is 
firmly  attached  to  some  extraneous  substance. 
These  last  form  a  conical  covering,  open  at 
the  top,  which  is  protected  by  an  opercoluni 
or  lid,  composed  of  four  pieces.     The  first  order 
of  cirri peda  have  but  ^ve  valves,  and  these 
are  placed  on  the  summit  of  a  tubular,  meoi' 
braneous  peduncle,  varying  in  length  in  dif- 
ferent species.     In  one  genus,  besides  the  ^vt 
principal  valves,  other  smaller  ones  are  found, 
which  are  termed  accessory  valves.     All  the 
animals  are  hermaphrodite  and  marine.     The 
characters  of  the  class  are,  soft  animals,  des- 
titute of  head  and  eyes,  covered  with  a  plor. 
ality  of  shells,  and  always  fixed  to  a  certain 
spot ;  the  bodies  are  inarticulated,  provided 
with   a    mantle,  ten  taenia,  and   cirri ;   arms 
issuing  from  above,  and  many-jointed. 

ORDER  I.— PEDUNCULATA. 

The  body  oomprensd,  and  sappartcd  oa  a  tnbnlar 
peduncle.  O^mm  CWim, pi.  33,  f.  26.  CSmsras  viUaUL,^ 
33,f.27.  Po/ZiiaipM md^  pi.  83, f.  28.  Amatiranini 
pi.  33,  f.  SO.  '-»*'»  — y         -, 

ORDER  II.>^E8SIUA. 

Bod^  destitute  of  a  ttedunole,  and  inclosed  m  a  sheS 
of  vanoos  narts,  fixed  immovably  by  its  iMse;,  with  a 
testaceous  lamina  to  extraneous  marine  bodies;  the 
mouth  at  the  upper  and  anterior  part  of  the  body.  lo 
the  interior  of  the  openhig  is  plaoca  an  operanlom  formed 
of  two  or  four  movable  pieoea^  vhieh  the  animal  opens 
in  the  centre  while  projecting  its  taitaeolar  annt. 
Pprqoma  ertmaa,  pi.  33,  f.  31.  Balamat  eommmmu,  pi 
24,  f .  94.  oo,  the  ventre ;  «w,  the  liver :  mr,  the  ovarinm; 
h,  the  spermatic  ducts;  AB,  the  OBsophagaa. 
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CLASS  ANNELIDES. 

This  class  is  the  first  of  the  great  division 
Articulata,  consisting  of  animals  which  have 
their  bodies  or  members  composed  of  articii- 
lated  rings.     The  characters  of  the  Annelides, 
are,  the  body  soft,  more  or  less  elongated,  and 
either  naked  or  enclosed  in  a  tube ,  and  divided 
into  a  number  of  segments  ;  and  are  the  only 
animals  devoid  of  a  backbone,  which  have  red 
blood  circulating  in  a  double  system  of  com- 
plicated vessels.     Their  nervous  system  con- 
sists in  a  double  knotted  cord,  like  that  of 
insects.     Some  species  have  a  head,  and  others 
are  devoid  of  one  ;  when  it  exists  it  is  merely 
a  slight  anterior  thickening,  distinct  from  the 
first  segment  of  the  body,  and  upon  which  the 
eyes  and  antennae  are  placed.     The  antennas 
consist  of  articulated  filaments,  sometimes  short 
and  thick,  and  never  exceed  five.     They  have 
either  two  or  four  eyes,  situate  behind  the  an- 
tennae.    The  tentacula  are  either  situated  on 
the  head  or  fore  part  of  the  body,  they  consist 
of  articulated  filaments,  or  papillae  more  or 
less  elongated.      They  are  provided  with  a 
fleshy  contractile   proboscis,  of  either  one  or 
two  rings,  inclosing  homy  or  calcareous  jaws. 
The  body  of  the  Annelides  in  many  species 
is  naked,  and  free  from  hairs  ;  some  are  fur- 
nished with  contractile  bristles.     The  whole 
class  respire  by  branchiae,  and   inhabit  the 
waters,  sand,  mud,  or  moist  earth.     The  bran- 
chiae are  extremely  variable  in  form  and  situa- 
tion ;  as  are  also  the  tubes  or  sheaths,  which 
are   either   membranous   or  horny,  incrusted 
exteriorly  with  minute  fragments  of  shells  or 
grains  of  sand  ;  in  others  they  are  solid  testa- 
ceous tubes.     They  are  all  carnivorous,  suck, 
ing  the  blood  of  other  animals  ;  and  are  her- 
maphrodite. 

ORDER  I.— SEDENTARIiE. 

'Hie  animals  inhabit  a  testaceous  tube,  wliioh  tliej 
never  leave;  they  are  destitute  of  eyes;  the  branchiae 
are  situated  at  one  end  of  the  body.  The  animal  is 
elonoiated,  worm-shaped,  having  the  sides  of  the  body 
provided  with  subulate  short  bristles;  and  also  with 
hooked  bristles  to  enable  it  to  move  in  its  tube. 

Family  I. — Serpulacea. 

Bronchiffi  separate,  or  covered  by  an  operculum;  tube, 
solid  and  testaceous;  destitute  of  t^taoula,  eyes,  or 
jaws;  body  furnished  on  the  sides  with  setaceous  pa- 
pilla;, and  hooked  retractile  bristles.  Serpula  verinicu- 
larut,  pi.  24,  f.  82. 

Family  II. — AMPHiTRiTiEA. 

Branchiie  neither  separated  nor  covered  by  an  oper- 
calam,  and  disposed  towards  the  anterior  part  of  the 
l)ody;  with  a  homy  or  membranous  tube,  more  or  less 
arenaceous;  the  branchise  are  placed  at  or  near  the 
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anterior  extremity,  they  are  sometimes  large,  proiect- 
inf<  above  the  mouth,  and  sometimes  they  are  short. 
Many  of  the  animals  have  tentacula,  but  all  of  them 
are  destitute  of  eyes,  proboscis,  or  jaws.  Ampkiirite 
maynijioa^  pi.  24,  f.  81. 

Family  III.— Maldanijb. 

The  branohise  are  indeterminate ;  and  the  tube  is  open 
at  both  ends.    DerOaHum  entalis. 

Family  IV.— Dorsalijl 

The  branchise  arc  dorsal,  or  disposed  longitudinally 
along  the  body.    StUquaria  angutna,  pi.  33,  f.  51 . 

ORDER  II.— ANTENNAT^. 

Tlie  head  is  antenniform,  provided  with  two  eyes, 
and  a  projectile  proboeois,  (K<|uently  srmed  with  jaws, 
and  setiferous  retractile  pediform  papilla;;  branchiae 
disposed  longitudinally. 

SECTION  I. 

BranchiA  in  the  form  of  complicated  leaves  or  tufts, 
or  very  ramose,  always  large  and  apparent;  destitute  of 
spines. 

Family  I.— AMPHiNOMis. 

Branchis  and  cirri  placed  superiorly  at  nil  the  pairs 
of  pediform  papillse,  and  having  no  iaws. 

SECTION  II. 

Branchiie  in  the  form  of  small  crests  or  laminae,  or 
filamentous  and  pectinated  on  one  side;  sometimes  not 
distinct. 

Family  II.— EuNiCiB. 

While  the  branchioe  are  distinct,  all  tlie  pediform 
papillffi  are  placed  without  interruption;  jaws  numerous, 
and  always  more  than  two,  but  fewer  on  the  right  than 
on  the  left  side;  destitute  of  the  first  pair  of  feet. 

Family  III.— Nereides. 

When  the  branchia  are  distinct,  there  are  superior 
cirri  on  all  the  pairs  of  pediform  papille;  two  jaws  or 
none.  Spio  quadrieorrMj  pi.  27.  f.  14. 

Family  IV.— APHRODiXiB. 

Tlie  upper  branchiffi  and  curl  alternating  in  their 
position  to  the  twenty-third  or  twenty-fifth  pair  of 
pediform  papillae;  having  four  jaws.  HaUthea  aeuleaia, 
pi.  27  f.  4. 

ORDER  III.— APODES. 

Animals  destitute  of  feet,  or  setiferous  and  retractile 
papillae;  when  provided  with  branchiae,  they  are  dis- 
posed interiorly  along  the  bodv;  but  they  have  no  an- 
tenniferous  head.  Although  the  animals  of  this  order 
have  red  blood,  and  a  true  circulation,  they  are  other- 
wise the  most  imperfect  in  their  form.  Thev  are  des- 
titute of  head,  tentacula,  and  pediform  papilUe;  their 
branchiae  are  situated  internally,  either  in  or  under  the 
skin.  They  are  usually  naked,  and  have  no  retractile 
spines. 

Family  I. — EchiurgjE. 

Body  with  bristles  projecting,  but    not 
Lumbrieus  ierrettria,  pi.  27,  f.  39.    The  earth 

Family  II.— Hirudins  a 


retractile, 
worm. 


Body  without  projecting  bristles.  Hintdo  geonutra^ 
pi.  27,  f.  13.  Ltech.  See  it  described  in  the  present 
volume,  at  p.  467. 

4  K 


SUPPLEMENT 


OM 


MICROSCOPIC   DISCOVERY. 
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INTRODUCTION. 

Thb  invention  of  the  microscope  is  justly  con- 
sidered one  of  the  most  important  achieve- 
ments of  human  science  and  art,  claiming  at 
least  equal  eminence  with  the  discovery  of  the 
telescope.  The  latter  instrument  brings  us 
into  comparative  intimacy  with  other  worlds, 
or  what  we  infer  to  be  such  from  the  analogies 
discoverable  between  them  and  our  terrestrial 
globe;  the  former  instrument  carries  us  to  the 
opposite  bounds* of  creation,  and  reveals  the 
atomic  miracles  with  which  we  are  immedi- 
ately  surrounded.  The  results  of  astronomical 
research  usually  strike  us  with  more  awe  than 
those  of  microscopical  inquiry ;  yet  perhaps  we 
regard  the  latter  with  deepest  interest,  and  for 
this  reason  ^ — the  telescope  communicates  a 
few  particulars  concerning  things  on  which  we 
can  bring  but  few  analogies  to  bear,  and  con- 
sequently imparts  a  vague  and  indefinite  know- 
ledge to  the  mind  ;  the  microscbpe,  on  the  con- 
trary, refers  us  to  objects  wonderfully  minute, 
yet  usually  so  analogous  to  larger  existences, 
that  the  information  derived  concerning  them 
is  satisfactory  and  complete. 

To  estimate  duly  the  value  of  the  micro- 
scope, as  a  means  of  enlarging  the  boundaries 
of  human  knowledge,  we  must  refer  to  the 
utter  ignorance  concerning  some  things,  and 
the  gross  misconceptions  regarding  others,  that 
prevailed  prior  to  its  introduction.  Before  the 
invention  of  this  instrument,  the  mite  was  con- 
sidered the  least  of  animal  beings,  and  the  ex. 
istence  of  living  atoms,  with  which  compared, 
the  mite  may  rank  as  an  elephant,  had  never 
been  conjectured.  The  wondrous  beauty  and 
contrivance  in  the  formations  and  appendages 
of  the  insect  tribes  had   never  been  beheld. 


The  miracles  of  creative  power,  folded  up  in 
every  plant  and  blossom,  had  nob  been  fully 
displayed.  Vague  and  indefinite  opinions 
were  held  regarding  the  vital  fluid  in  ani- 
mals ;  and  the  manner  of  its  circulation  through 
the  body  was  very  imperfectly  understood. 
The  strange  fallacy  of  equivocal  generation 
was  universally  maintained,  and  fetid  corrup- 
tion was  deemed  the  parent  of  animal  and  ve- 
getable life.  It  would  occupy  much  space  to 
name  all  the  instances  of  ignorance  and  mis- 
conception that  characterized  the  times  in 
which  the  microscope  was  unknown :  let  those 
to  which  we  have  alluded  suffice  .to  show  how 
limited  was  the  sphere  of  human  knowledge 
concerning  many  things  that  daily  met  the  eye, 
and  how  totally  unconscious  were  the  philoso- 
phers of  those  ages  of  the  wonderful  creations 
that  science  and  art  were  preparing  to  unveil. 
'*  Who,"  says  Baker,  **  would  have  imagined 
it  possible  to  distinguish  myriads  of  living 
creatures  in  a  single  drop  of  water  !  Or,  that 
the  purple  tide  of  life,  and  even  the  globules 
of  the  blood,  should  be  seen  distinctly  rolling 
through  veins  and  arteries  smaller  than  the 
finest  hair?  That  millions  of  millions  of  ani- 
malcules should  be  discovered  in  the  semen 
meuculinum  of  all  creatures?  That  not  only 
the  exterior  form,  but  even  the  internal  struc- 
ture of  the  bowels,  and  the  motion  of  the  fluids 
in  a  gnat  or  louse  should  be  rendered  objects 
of  sight?  Or,  that  numberless  species  of 
creatures  should  be  made  visible,  though  so 
minute,  that  a  million  of  them  are  less  than  a 
grain  of  sand?  These,"  he  continues,  "are 
noble  discoveries,  whereon  a  new  philosophy 
has  been  raised,  that  enlarges  the  capacity  of 
the  human  soul,  and  furnishes  a  more  just  and 
sublime  idea  than  mankind  had  before,  of  the 
grandeur  and  magnificence  of  nature,  and  the 
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infinite  power,  wisdom ,  and  goodness  of  na- 
ture's Almighty  Parent"* 

At  the  period  when  Groidsmith  wrote,  the 
microscope  had  certainly  been  long  in  use, 
and  allusion  is  made  in  his  Natural  History 
to  some  of  the  interesting  facts  it  had  then 
made  known.  When,  however,  we  consider 
the  inefficient  construction  of  the  instrument, 
the  consequent  unsatisfactory  results  of  many 
observations,  and  the  prevailing  tendency  to 
exaggerate  the  discoveries  of  that  day,  we  are 
at  no  loss  to  comprehend  the  reason  why  our 
author  lays  comparatively  little  stress  on  mi- 
croscopic  inquiry.  Subsequent  editions  of  the 
Natural  History  have,  it  is  true,  supplied  in 
a  good  measure  this  deficiency  in  the  original 
work,  and  presented  to  the  popular  view  a 
large  amount  of  discoveries  in  the  minute 
world;  this  information,  however,  has  usuallv 
been  conveyed  in  a  desultory  form,  ill  cal- 
culated to  impress  upon  the  mind  the  vast 
accessions  of  knowledge  progressively  derived 
from  microscopic  investigation.  The  attention 
which  has,  in  late  years,  been  given  to  the 
construction  of  the  microscope  and  the  im- 
provement  of  its  elements,  has  given  a  new 
impulse  to  inquiry,  and  led  to  the  elucidation 
of  facts  so  astonishing,  and  to  the  discovery  of 
formations  and  phenomena  so  replete  with 
interest  to  the  natural  historian,  that  a  new 
edition  of  Goldsmith's  work  could  scarcely  be 
deemed  complete  if  it  did  not  include  a  con. 
nected  view  of  the  most  remarkable  discoveries 
that  have  been  made  in  the  various  kingdoms 
of  nature  by  the  aid  of  optical  science.  This 
digest  we  propose  to  give  in  three  consecutive 
chapters,  dividing  the  subject  as  follows: — 

Crap.  I.  The  results  of  microscopical  in- 
quiry concerning  the  minute  formations  and 
phenomena  of  the  natural  world. 

Crap.  II.  Infusorial  Animalcules. 

('RAP.  III.  Spermatic  Animalcules. 


CHAP.  I. 

THE  BESULTS  OF  MICROSCOPICAL  IlfqUIRT 

coifcsmriNG  the  minute  formations 

AND  PHENOMENA  OF  THE 
NATURAL  WORLD. 

Microscopic  investigation  has  been  carried 
to  a  greater  or  less  extent  through  all  the 
kingdoms  of  nature.  We  shall,  for  the  sake 
of  orderly  arrangement,  commence  with  the 
Mineral  Kingdom^  the  discx)veries  in  which, 
though  less  diversified,  are  equally  interesting 
with    those    in    the    animal   and  vegetable 

>  See  articl*  Microieope,  io  Um  Supplement  to  tkt 
Popular  Eacifolop^dia. 


worlds.  Ill  this  division  of  the  subject  our 
attention  is  more  particularly  called  to  the 
remarkable  phenomena  connected  with  con- 
gelation and  crystallization,  to  the  formatioa 
of  minute  mineral  bodies,  and  to  fossil  remains 
of  insects,  animalcules,  and  vegetables.  We 
shall  first  advert  to  the  singular  appearances 
presented  in  the  congelation  of  water  and 
snow  crystals  ;  for  though  these  cannot  be  in- 
cluded amongst  mineral  bodies,  they  can  be 
more  conveniently  reviewed  in  this  place  than 
in  any  other  department  of  our  essay. 

If  water  be  exposed  to  a  freezing  atmos. 
phere  in  a  capacious  vessel,  thin  laminc,  or 
plates,  of  ice  will  shortly  be  observed  on  its 
surface.     These  cross  and  intersect  each  other 
in  a  most  surprising  manner,  and  present  the 
appearance  of  a  fancifully  tesselated  device. 
If  one  of  these  plates  be  separated  from  the 
rest  with  a  knife  and  brought  under  the  mi- 
croscope,  a  moderate  power  will  develope  its 
conformation,  which  much  resembles  that  of 
a   herring  bone:  a  large  stem  runs  through 
the  centre,  and  from  each  side  of  this  diverge 
a  number  of  parallel  spines,  inclined  to  the 
central    stem    in   an  angle  of   about   sixty 
degrees.     In  the  Microfraphia  of  Dr  Hooke 
notice  is  taken  of  a  peculiarity  in  the  congela. 
tion  of  water  thinly  spread  on  smooth  marble, 
which  is  said  to  exhibit  a  variety  of  figures 
resembling  feathers  ;  these  forms  are  however 
nearly  allied  to  the  plates  before  mentioned,  and 
the  points  of  difference  between  them  are  not 
particularly  remarkable.    U  rine  when  slightly 
frozen  discovers  a  number  of  very  beautiful  six- 
branched  figures  ;  but  as  the  same  formations, 
or  others  very  closely  resembling  them,  may, 
be  observed  in  a  congelation  of  common  salt 
and  water,  we  prefer  directing  our  remarks  to 
the  latter.       These  star-like  figures  commence 
at  the  centre,  which  elevates  itself,  and  ulti- 
mately forms  the  apex  of  a  solid  angle ;  from 
the  centre  six  branches  jut  out,  each  two  in- 
closing an  angle  of  sixty  d^rees  ;  from  these 
main  branches*  proceed  a  number  of  smaller 
shoots,  all  on  the  same  side  of  the  branch  being 
parallel  to  each  other,  and  forming  with  it  an 
angle  of  sixty  degrees  ;  from  these  shoots  issue 
forth  smaller  branchings  in  like  manner,  and 
from  these  latter  others  still  more  minute,  till 
at  length  the  figure  becomes  too  complicate 
to  be  analysed,  and  presents  merely  the  ap- 
pearance  of  an  even  mass  of  ice.     It  is  how- 
ever to  be  observed,  that  the  beauty  of  these 
stars  is  greatly  enhanced  by  accidental  cir- 
cumstances, which  disturb  the  regular  process 
of  congelation,  and  cause  the  branches  at  times 
to  throw  out  a  number  of  circular  plates  curi* 
ously  overlapping   each   other.      It  may  be 
necessary  to  add  that  these  figures  differ  ma- 
terially from  those  observed  in  the  ordinary 
crystallixation  of  common  salt  by  evaporation. 
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The  fantastic  and  picturesque  formations  so 
comnionly  observed  on  the  windows  in  the 
winter  season,  will,  if  closely  examined,  be 
found  to  consist  of  a  series  of  branches  dis- 
posed under  the  uniform  angle  of  sixty  de- 
grees ;  and  all  the  irregular  variety  is  merely 
the  result  of  numerous  small  impediments  to 
the  freezing  process. 

An  almost  infinite  variety  of  configuration 
maybe  observed  in  the  flakes  of  falling  snow, 
all  however  thus  far  resembling  each  other, 
that  they  uniformly  consist  of  six  branches 
radiating  from  a  centre.  The  side  shoots  are 
also  disposed  according  to  the  general  prin- 
ciple, and  in  all  the  peculiarities  of  figure  we 
discover  the  angle  of  sixty  degrees  determin- 
ing the  formation.  Plate  35,  figs.  50  and  51. 
are  two  snow  flakes.  In  fig.  50  we  o\)serve 
the  branchings  from  the  centre,  and  the  side 
shoots  disposed  according  to  the  general  law. 
The  hexagonal  figures  terminating  the  main 
branches  are  explained  thus  :  the  two  sides 
connecting  with  the  branch  are  lateral  shoots 
from  it,  the  two  next  are  lateral  shoots  from 
the  former  two,  and  the  other  two  sides  are 
similar  shoots  from  the  second  two.  And  it 
is  in  this  manner  by  a  little  consideration  of 
the  figure,  that  we  are  enabled,  in  almost  every 
instance,  to  trace  out  a  uniform  principle  of 
conformation.  In  ^g,  51  we  see  the  six 
branches  and  the  lateral  shoots  as  before,  and 
the  leaf.like  outline  of  the  figure  is  nothing 
more  than  the  natural  result  of  the  lateral 
shoots  near  to  the  centre  pressing  upon  each 
other,  and  the  central  ones  extending  farther 
out  than  those  more  recently  put  forth. 

Congelation  and  crystallization,  though 
closely  resembling  each  other,  are  distinct 
operations.  Congelation  fixes  the  whole  fluid 
mass  ;  but  the  process  of  crystallization  causes 
the  particles  of  mineral  bodies,  when  sus. 
pended  in  fluid  or  separated  by  fusion,  to 
assemble  in  regular  figures,  agreeably  to 
ascertained  principles  of  formation. 

Notwithstanding  the  variety  of  figure  observ- 
able in  crystals,  their  primitive  forms  are  few, 
such  as  the  cube,  parallelopipedon,  &c. ;  and 
all  eccentric  formations  arise  from  a  peculiar 
arrangement  of  their  laminse  on  the  faces  of 
the  primitive  crystal.  Dr  Hooke  suggested 
that  crystallization  merely  exhibited  the  vari- 
ous regular  forms  resulting  from  the  combina- 
tion of  small  globular  particles ;  and  this 
opinion  has  been  adopted  by  many  writers. 
There  is,  however,  a  difiiculty  in  conceiving 
how  globular  particles  should  with  undeviat- 
ing  exactness  constantly  assume  the  same 
primitive  figure,  in  (for  instance)  the  crystal- 
lization of  common  salt  The  simple  form  of 
these  crystals  is  always  a  cube  ;  now  we  can- 
not comprehend  the  reason  why  this  should  be 
the   case   on   the   supposition   that  they  are 


merely  an  accumulation  of  globular  particles  ; 
for  these  particles  can  unite  only  by  mutual 
attraction,  and  might,  for  ought  we  perceive  to 
the  contrary,  assemble  in  any  other  primitive 
form  as  readily  as  that  of  the  cube.  A  more 
recent  theory  supposes  the  particles  to  have 
either  the  figure  of  the  primitive  crystal  or 
that  of  a  cube,  a  solid  angle,  or  a  paral- 
lelopipedon ;  and  we  can  pretty  well  discover 
in  every  instance,  on  this  hypothesis,  how  the 
primitive  form  is  invariably  determined.  Much 
light  has  been  thrown  upon  this  subject  by  the 
microscope,  which  brings  immediately  under 
the  eye  of  the  observer  the  whole  process  of 
crystallization,  from  (in  several  cases)  the 
primitive  form,  to  the  most  intricate  combina- 
tion  which  it  ultimately  develops.  A  more 
beautiful  sight  caimot  be  conceived  than  that 
which  is  presented  when  any  saline  solution 
is  sufiering  gradual  evaporation  under  the  mi- 
croscope, and  the  crystals  begin  to  shoot  and 
extend  themselves  over  the  field  of  the  instru- 
ment. It  is  not  exaggeration  to  say  that  it 
partially  draws  aside  the  veil  that  is  cast  over 
the  first  creation  of  material  forms.  Adopting 
the  hypothesis,  that  primitive  chaos  was  a 
fluid  holding  in  solution  the  particles  of  all 
solid  matter,  we  may  imagine  the  small  drop 
of  water  on  the  stage  of  the  microscope  to  be 
that  chaus,  from  which  we  see  glaciers  and 
rocks  rising  up  with  a  rapidity,  precision,  and 
beauty  truly  astonishing. 

In  Plate  35  the  figs.  44  and  45  exhibit 
the  compound  crystals  of  common  salt  These 
have  been  selected  for  illustration  in  conse- 
quence of  their  showing  the  process  of  super- 
position in  the  most  simple  manner.  The' 
figures  closely  resemble  each  other ;  but 
in  fig.  44  the  various  laminae  arc  not  so 
easily  recognized  as  in  ^g.  45.  The  crystal 
commences  with  the  formation  of  the  nucleus, 
which  in  this  case  is  a  very  minute  cube,  com- 
posed of  cubic  particles ;  a  layer  g£  four 
similar  cubes  immediately  begin  to  form  under 
this  nucleus,  and  raise  it  up,  or  propel  it  for- 
ward ;  a  third  layer  of  nine  similar  cubes  then 
form  under  the  layer  of  four ;  and  thus  the 
crystal  goes  on  increasing,  each  successive 
layer  taking  an  additional  cube  into  the  side. 
Now  as  the  cubic  particle*  are  small  beyond 
our  comprehension,  and  since  the  aggregation 
will  frequently  be  affected  by  the  superposi- 
tion of  laminae,  the  thickness  of  these  particles 
only,  it  is  easy  to  conceive  the  reason  why, 
even  in  microscopic  crystals,  the  sides  frequently 
present  to  our  weak  vision,  and  its  limited 
aids,  a  perfectly  polished  surface  free  from 
all  irregularities.  In  fig.  44,  the  laminae 
are  not  perceptible  towards  the  apex  of  the 
crystal ;  whilst  in  fig  45  the  layers  are  dis- 
tinctly recognised:  these  varieties  are  the 
result  of  mere  accidental  circumstances,  in  tbo 
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one  case  facilitating  and  in  the  other  retard- 
ing the  formation  oi  the  successive  layers. 
Fig.  48  is  an  irregular  formation,  in  which, 
however,  the  diflferent  laminae  exhibit  them- 
selves with  much  distinctness.  Figs.  47  and 
52  are  likewise  crystalline  structures  of  com- 
mon salt;  but  their  integral  parts  are  too 
minute  to  be  particularly  noted;  they  are 
drawn  exactly  as  they  appear  under  a  super- 
ficial magnifying  power  of  90,000.  Fig.  46 
shows  the  crystals  of  saliva,  under  the  same 
amplifying  power  ;  these,  as  might  naturally 
be  expected,  bear  strong  resemblance  to,  indeed 
are  nearly  identical  with,  fig.  52. 

Our  limits  will  not  permit  us  to  enter  ex- 
tensively into  the  subject  of  crystallization  ; 
but  we  deem  it  sufficient  to  have  called  atten- 
tion to  the  fact  that  the  microscope  is  an  inva- 
luable assistant  in  detecting  the  process  by 
which  crystalline  structures  are  matured.  For 
the  instruction  of  young  experimentalists,  we 
may  add,  that  the  salts  whose  crystals  they 
wish  to  examine  must  be  dissolved  in  water  ; 
metallic  substances,  and  those  which  have  me- 
tallic bases,  on  being  heated,  give  out 
crystals  as  they  gradually  cool;  these  latter 
exhibit  beautiful  conformations  when  immer- 
sed in  solutions  that  act  upon  them  chemically. 
We  conclude  with  an  extract,  relevant  to  our 
subject,  from  Gould's  Companion  to  ike  Mic- 
roscope, a  useful  little  treatise,  by  a  talented 
and  practical  man: 

**  Another  important  field  of  inquiry  by  the 
microscope  is  chemical  action.     This  opens  an 
endless  subject  of  investigation  of  a  very  rich 
order.     The  mode  of  pursuing  this  class  of 
observations  is  very  simple.     Prepare  a  few 
pieces  of  thin  and  perfectly  flat  glass,  of  a  size 
suitable  to  the  stage  of  the  microscope ;  some 
of  these  should  be  the  eighth  of  an  inch  less 
every  way  than  the  others.     A  variety  of  che- 
mical  agents  should  be  provided  in  small  glass 
bottles  with  stoppers,  and  a  few  glass  rods 
about  four  inches  long,  with  a  rounded  end, 
for  the  purpose  of  taking  up  a  small  drop  of 
liquid.     In  experimenting,  at  the  outset  adapt 
the  focus  of  the  microscope  to  one  of  the  glass 
plates.     Then,  upon  one  of  the  larger  plates, 
spread   thinly   any  chemical  substance  with 
which  you  wish  to  work.     Lay  the  glass  upon 
the  stage,  and  examine  leisurely  the  character 
and  form  of  the  substance.     Then,  upon  one 
of  the  smaller  glasses,  lay,  with  a  glass  rod,  a 
small  drop  of  any  acid  or  other  fluid  with  which 
you  wish  to  act;    and,  having  spread  it  on 
the  glass,  lower  it  down  nearly  upon  the  other 
glass,  so  that  the  edees  of  the  upper  glass 
shall  not  reach  beyond  the  under  one  ;  as  the 
upper  glass,  when  onc«  brought  in  contact, 
should  never  be  disturbed.      The  two  substan- 
ces will  thus,  by  pressure,  be  reduced  to  one 
ifonnly   thin     film;  and  the  action  which 


takes  place  may  be  very  accurately  investiga- 
ted. 

**  For  instance,  let  the  first  glass  receive  a 
very  minute  portion  of  the  carbonate  of  cop- 
per, and  the  upper  glass  a  drop  of  nitric  acid : 
on  contact,  the  carbonic  acid  of  the  carbonate 
will  be  seen  coming  away  in  globules,  whilst 
the  carbonate  of  copper  breaks  doTvn  and  dis- 
appears. The  field  is  gradually  occupied  with 
a  solution  of  nitrate  of  copper ;  and  tbis  is  seen 
to  crystallize  in  minute  rhombic  crystals. 
Lift  up  the  upper  glass,  and  add  a  small  drop 
of  ammonia,  and  slip  down  the  glass  again; 
the  crystals  of  the  nitrate  disappear ;  a  new 
combination  takes  place;  and  you  see  the 
beautiful  foliations  of  the  nitrate  of  ammonia 
interspersed  with  groups  of  the  still  more  beau- 
tiful prisms  of  the  deep  blue  ammoniuret  of  cop- 
per.  Or,  instead  of  the  ammonia,  add  muriatic 
acid  ;  the  nitrate  is  changed  into  a  gTass-greea 
solution  of  the  muriate  of  copper,  which  crys- 
tallizes in  bundles  of  spears  shooting  in  all  d> 
rections  across  the  field  of  vision. 

"  These  phenomena  may  be  multiplied  tc 
any  extent  by  the  use  of  the  numerous  chctr.i- 
cal  agents  to  be  obtained.  Iodine  presents  sn 
endless  variety  of  aspects  in  combination  wirb 
different  agents.  The  crystallization  of  hj- 
driodate  of  potass  is  very  beautiful,  if  a  drop 
of  the  solution  is  put  on  a  glass.  Put  on  tb 
other  glass  sulphuric  acid.  When  brought  h 
contact,  the  acid  takes  the  potass,  and  form! 
crystals  of  the  sulphate  of  potass,  and  the  iodiw 
is  developed  both  in  solution,  which  passes  oi 
by  evaporation,  and  in  the  crystalline  structnre 
of  the  substance  itself.  Again  :  combine  so^o- 
tion  of  iodine  with  solution  of  sulphate  cf 
soda.  The  alcohol,  in  the  solution  of  iodine, 
takes  part  of  the  water  from  the  soda,  and  the 
rest  of  the  sulphate  of  soda  crystallizes  in 
prisms.  The  iodine,  deprived  of  the  alcohol, 
is  developed  in  cherry-red  drops  of  liquid  ar*fl 
in  dark  rhombic  crystals. 

*'  To  these  observations  may  be  added,  ttf 
examination  of  various  crystallizations  in  po- 
larized light.     Between  the  reflecting  mime 
and  the  stage  of  the  microscope  insert  a  plat*- 
of  tourmaline,  so  that  the  condensed   light  oi 
the  mirror  be  thrown  upon  the  object  throog- 
the  tourmaline.     This  polarizes  the   light  n- 
ceived.     Then  above  the  eye-piece  lay  aiwlW 
plate  of  tourmaline,  or,  what  is  better,  ananv 
lysing  prism  of  Iceland  spar.       This  enablo 
the  observer  to  perceive  the  changes  product, 
by  the  polarized  light     Many  crystals  so  ob- 
served,  as  sulphate  of  potass,  &c.  exhibit  ti-. 
most  beautiful  colouring,  according  as  the  ur> 
per  plate  of  tourmaline  is  turned  round  on  n 
axis.     Some  crystals,  as  nitrate  of  potass,  ev 
hibit  these  colours  without  the  upper,  or  art- 
lysing  plate.     The  laminae  of  the  crystal  its^  ■ 
as  is  the  case  with  the  mineral  called  iolite  o: 
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dichroite,  serve  to  polarize  the  light  passing 
through  it,  and  to  make  it  visible. 

*'  A  few  other  similar  experiments  may  be 
mentioned : 

''1.  Add  sulphuric  acid  to  common  salt,  or 
muriate  of  soda,  or  to  carbonate  of  ammonia. 

**  3.  Add  sulphuric  acid  to  bichromate  of  pot 
ass  or  muriate  of  soda.  The  result  is  crystals 
of  sulphate  of  soda,  with  chloro«chromic  acid. 

"  3.  Add  acetic  acid  to  the  bichromate  of  pot- 
ass. The  crystallization  of  the  bichromate 
takes  place  in  very  beautiful  forms. 

**  4.  Add  sulphate  of  alumina  and  potass  to 
muriate  of  cobalt.  The  crystals  of  the  alum 
form  in  great  perfection. 

'<5.  Add  acetic  acid  to  nitrate  of  copper.  The 
biperacetate  of  copper  forms  slowly  and  crystal- 
lizes  in  great  beauty. 

''6.  Add  terrocyanate  of  potass  to  sulphate 
of  iron. 

^*  7.  Add  nitrate  of  potass,  or  aqua  potassae,  to 
sulphuric  acid.  The  sulphate  of  potass  forms 
in  solution.  Raise  the  upper  glass  with  a 
knife  the  smallest  degree,  and  Jet  it  fall  again  ; 
the  crystallization  is  instant. 

**  8.  The  smallest  drop  of  any  liquid  contain- 
ing  lead  may  be  examined  by  the  usual  tests 
for  lead  ;  and  wine  may,  in  the  same  way,  be 
tested  in  a  drop  not  bigger  than  a  pin's  point. 

**  9.  The  ben.iodide  of  mercury  is  a  beautiful 
crystal,  and  open  to  a  variety  of  experiments. 

"  10.  Investigate  the  comparative  purity  of 
successive  crystallizations  of  nitrate  of  potass."' 

In  proceeding  to  consider  the  formation  of 
minute  mineral  bodies,  our  attention  is  called, 
in  the  first  place,  to  what  are  designated  the 
active  molecules  of  matter.  With  the  excep- 
tion of  bodies  perfectly  soluble  in  water, 
metals  that  cannot  be  reduced  to  atoms  suf- 
ficiently minute,  and  a  few  other  substances, 
the  whole  range  of  matter  exhibits  the  phe- 
nomena of  molecular  activity.  The  method  of 
bringing  these  atoms  under  microscopic  in- 
vestigation  is  very  simple.  On  a  slip  of  glass, 
adapted  to  the  stage  of  the  microscope,  place 
a  small  drop  of  water ;  then  with  any  sub- 
stance suflBciently  hard,  rub  the  mineral  body 
whose  atoms  you  require;  touch  the  water 
with  the  rubber,  and  it  will  transfer  to  the 
fluid  the  minute  particles  separated  by  friction. 
Apply  a  deep  power,  say  a  one-twentieth  inch 
doublet,  and  a  vast  number  of  apparently  small 
spheres  will  be  seen  in  rapid  and  continual 
motion.  This  motion  of  the  particles  will  not 
cease  in  any  definite  time,  if  care  be  taken  to 
supply  fresh  water  as  the  other  evaporates. 
The  movement  of  these  atoms  very  closely  re. 
sembles  that  of  the  infusorial  monads  and  the 
spermatic  animalcules.  The  writer  was  led 
himself  to  experiment  on  the  nature  of  these 

*  Gould's  Compaoion  to  the  Microscope,  p.  62,  et  seq. 


active  molecules,  and  from  a  variety  of  phe. 
nomena  presented  by  minute  particles  of  cam- 
phor* floating  in  spirits  of  turpentine,  he  was 
led  to  attribute  the  activity  to  electric  or  mag- 
netic agency.  Having  put  a  drop  of  spirits 
of  turpentine  on  a  slip  of  glass,  he  ^added 
thereto  an  extremely  thin  shaving  of  camphor, 
which  was  rapidly  decomposed  by  the  spirit, 
and  fell  down  into  minute  crystals,  spheres, 
cylinders,  circular  planes,  &c.  The  activity 
of  these  tiny  forms  was  truly  wonderful  and 
delightful  to  witness ;  and  though  this  is  not 
the  great  point  to  which  he  would  now  direct 
attention,  he  still  thinks  that  a  detailed  ac- 
count of  the  appearances  will  be  interesting 
to  all  who  have  not  madeT similar  observations. 
The  crystals  were  rhomboidal,  and  frequently 
revolved  with  greater  or  less  rapidity  on  their 
longest  axis;  after  turning  one  way  for  some 
time,  they  would  then  reverse  their  motion  ; 
at  other  times,  the  revolving  movement  would 
be  entirely  suspended,  and  they  would  direct 
alternately  the  two  ends  (poles?)  of  their  axis 
to  some  particular  point  in  the  field.  The 
spheres  exhibited  the  same  phenomena  in  re- 
volving,  with  this  peculiarity,  that  the  rapidity 
of  their  motion  far  exceeded  that  of  the  crystals  ; 
and  whenever  they  ceased  to  revolve,  it  was 
to  fly  ofl*  in  a  right  line  to  another  quarter  of 
the  field.  It  should  be  remarked  that  whilst 
revolving,  neither  the  crystals  nor  the  spheres 
made  any  progressive  advance,  at  least  speak- 
ing generally.  The  circular  planes  revolved 
in  like  manner  on  a  diametric  axis  ;  and  these 
progressed  over  the  field  in  the  direction  of  the 
revolution.  The  small  cylindric  forms  pointed 
their  ends  alternately  to  the  same  point,  fre- 
quently  revolved  on  their  axes,  and  occasion- 
ally exhibited  all  the  lively  motions  of  the 
most  active  vibrio  animalcules.  When  the 
crystallizing  process  began,  as  the  turpentine 
evaporated  round  the  edges  of  the  field,  these 
several  forms  cleared  from  the  centre  and 
united  themselves  to  the  foliations.  It  was 
then  that  a  vast  number  of  very  minute  par- 
ticles were  discovered,  moving- rapidly  in  the 
manner  of  ordinary  molecular  atoms  ;  as  the 
star-shaped  crystals  began  to  form  in  the 
midst  of  them,  they  were  seen  to  strike  rapidly 
and  repeatedly  against  the  projecting  points, 
till  at  length  they  adhered  to  the  mass,  and 
were  incorporated  with  it.  The  phenomenon 
was  precisely  that  of  an  insulated  cork  ball 
striking  against  the  conductor  of  an  electrical 
machine,  in  which  case  it  becomes  electrified 
itself  and  is  repelled,  when  quickly  losing  the 
electricity  it  had  acquired,  it  again  strikes  the 
conductor.  It  seems  probable  then  that  mole- 
cular activity  is  the  mere  result  of  successive 
attraction  and  repulsion  among  a  vast  number 
of  suspended  particles  ;  and  it  does  not  appear 
difiicult    to    conceive  that    motion   will    be- 
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get  motion  in  such  a  host  of  atoms,  and  that 
their  activit^r  may  be  indefinitely  prolonged. 
We  shall  again  refer  to  the  activity  of  mole- 
cules when  we  come  to  speak  of  infusorial  and 
spermatic  animalcules  whose  movements  they 
greatly  resemble. 

Ores  and  minerals  should  first  be  examined 
in  very  small  portions  in  their  native  state ; 
as  their  complex  structure  cannot  be  so  well 
understood  from  an  artificial  crystallization, 
which  rather  developes  primitive  forms  and 
elementary  principles.  The  crystalline  for- 
mations and  foliations  of  any  mineral  may  be 
subjected  to  microscopic  examination,  by  dis- 
solving  a  few  particles  in  muriatic  or  nitric 
acid.  It  would  anSwer  no  purpose  to  enter 
into  an  extended  description  of  the  crystalline 
structures  of  minerals,  as  exhibited  under  the 
microscope  ;  since  these  can  only  be  adequately 
comprehended  from  actual  observation,  or  from 
very  elaborate  illustrative  engravings.  We 
shall  therefore  confine  ourselves  to  the  mention 
of  a  variety  of  minute  native  bodies  discovered 
by  various  observers. 

On  the  sea-shore,  along  the  banks  of  rivers, 
and  in  many  inland  places,  various  species  of 
sand  are  discovered,  widely  differing  from 
each  other,  and  all  exhibiting  a  beauty  of 
structure  and  finish  well  worthy  of  observation. 
'*  These  species  differ  in  colour,  figure  and 
sisK ;  and  as  among  stones  some  are  called 
precious  for  their  excellency,  so  also  amongst 
sands  there  are  some  that  deserve  the  same 
epithet  for  their  beauty.  The  grains  of  sea. 
sand  are  very  large,  and  afford  great  variety 
of  all  shapes  and  colours,  both  opaque  and 
transparent.  River  sands  are  smaller  grained, 
of  different  colours  and  forms ;  and  the  in- 
landy  or  pit  sands,  vary  also  exceedingly, 
being  some  white,  some  brown,  some  yellow, 
&o."  "  These  varieties  are  very  agreeable  to 
examine  by  the  microscope,  which  shows,  in 
some  of  the  shining  kinds,  grains  having  all 
numbers  of  sides  and  angles,  and  so  finely 
polished,  that  no  diamond  is  more  exquisitely 
beautiful.  On  others,  grotesque  figures,  or 
representations  of  landscapes,  buildings, plants 
and  animals  at  once  surprise  and  please." 
There  are  several  kinds  of  black  sand  brought 
from  the  East  Indies,  and  also  from  Virginia 
and  other  parts  of  America,  which  exhibit 
beautifully  polished  surfaces,  and  may  be 
attracted  by  the  load-stone.  A  red-coloured 
sand  is  also  brought  from  abroad  (we  believe 
from  Africa)  which  presents  a  delightful  pic- 
ture under  the  magnifier,  resembling  a  heap 
of  gems  carelessly  thrown  together. 

Small,  irregularly  shaped  particles  of  the 
precious  stones,  are  very  interesting  micro- 
scopic  objects.  Leuwenhoeck's  method  of 
examining  the  diamond,  and  the  phenomena 
it  presented^  are  tlius  described   by    Baker. 


*'  He  broke  a  small  one  between  two  bamroem, 
and  placing  the  pieces  before  hb  microscope, 
in   the   sun.shine|   he  saw   many  sparkling 
flames  issue  from  them,  with  a  continual  cor- 
ruscation,    in     some,    like    faint     lightning. 
Then  viewing  them  in  the  shade,  he  obaenred, 
among  other  pleasing   appearances,  a   littls^ 
flame  that  seemed  to  dart  from  each  particle 
of  the  diamond  :  and  it  was  a  glorioas  sigbt 
to  behold  multitudes  of  sparkling  flames,  most 
of  a  bright  fire  colour,  and  others  greenish, 
flashing  faintly  and  like  lightning  at  a  dis- 
tance.     In  other  pieces  of  the  diamond  tbe 
lameikBf  or  layers,  were  very  plainly  distin- 
guished.*'        This    description    is   somewhat 
grandiloquent,  yet  perfectly  agrees  with  later 
observations :  the  powerful  refractions  of  thu 
gem  and  its  structure  are  both  very  distinctly 
developed  by  the  microscope.  Minute  crystal- 
line formations,  vulgarly  called  diamond^,  ut 
frequently  found  in  the  cavities  of  flint  or 
rock  ;  these  vary  considerably  in  form,  aad 
by  their  action  on  the  rays  of  Hg'ht  become 
objects  of  great  interest  to  the  microscxipicti 
observer.      Sir    David    Brewster    has   called 
attention  to  the  singularly  shaped  niicroscopi: 
cavities  in  gems   and   other  mineral  bodies. 
*'  containing    two    fluids    unknown    to    tk« 
chemist,  groups  of  crystals,  floating  balls,  and 
exhibiting   actual  chemical  operations  going 
on  in  these  minute  laboratories  when  exposd 
to  changes  of  temperature.       In  sonie  of  tin 
precious     stones,   particularly    in     diamond. 

?amet,&c.,  these  cavities  are  perfect  spheres" 
n  his  recent  'Treatise  on  the  microscope,  the 
unwearied  observer  gives  diagrams  of  "  tbr 
cavities  containing  the  two  new  fluids  thit 
will  not  mix,  though  in  the  same  cavity;' 
and  also  of  the  beautiful  spear-shaped  caviue^ 
formed  in  topaz. 

The  examination  of  the  inferior  minerak 
such  as  common  free-stone,  &c.,  whilst  it  ha; 
gratified  the  observer  with  a  view  of  their 
structure,  has  also  developed  serviceable  tratit' 
relative  to  the  value  and  capabilities  of  tbf 
materials  in  the  ordinary  concerns  of  liir 
Their  compactness  or  porosity,  their  durabW 
or  perishable  nature,  may  be  dctennined  wisk 
much  exactness  by  the  aid  of  the  micit>scop& 
What  is  called  Kettering  stone  (from  tN 
locality  of  the  quarry  whence  it  is  dug)  :^ 
shown,  for  example,  to  be  eminently  adap>. 
for  filters,  as  it  is  composed  of  small  globub: 
particles  cohering  so  firmly  together  as  to  furtr 
a  substance  harder  then  freestone,  yet  i* 
filled  with  innumerable  interstices  arisir: 
from  the  spherical  surfaces  touching  onlv  :- 
certain  points. 

Before  dismissing  this  portion  of  our  $sn 
ject,  it  may  be  interesting  to  transcribe  tbe  r- 
marks  of  the  old  micrographers  regarding  tl . 
minute  globules  of  steel  produced  by  tbe  cost^ 


ON  MICROSCOPIC  DISCOVERY. 


598 


nion  operation  of  striking  fire  from  flint  and 
steel. 

**  In  the  common  way  of  striking  fire  with 
a  flint  and  steel,  fiery  sparks  fly  out  at  every 
blow;  which  sparks  are  nothing  more  than 
small  pieces  of  the  flint  or  steel,  (but  usually 
of  the  steel)  broken  ofl*  by  the  violence  of  the 
stroke,  and  either  melted  instantaneously  into 
steel  globules,  or  made  at  least  red  hot,  and 
thereby  capable  of  kindling  tinder  or  touch- 
wood. The  heat  is  likewise  so  intense  as 
sometimes  even  to  vitrify  the  broken  particles. 
Dr  Hooke  struck  fire  over  a  sheet  of  very 
white  paper,  and  observing  diligently  where 
the  sparks  seemed  to  vanish,  he  discovered 
there  certain  very  small,  black,  but  glittering 
and  movable  specks,  which  when  examined 
with  his  microscope,  appeared  to  be  little  round 
globules;  some  whereof  did,  from  their  sur- 
face, yield  a  very  bright  and  strong  reflection 
on  that  side  next  the  light,  and  resembled  iron 
balls.  The  melting  of  the  particles  of  steel, 
instantaneously,  upon  the  collision,  is  very 
wonderful,  and  comes  up  nearly  to  the  eflects 
of  lightning.*'  The  combustible  nature  of  iron 
and  steel  is  evidenced  by  the  simple  experi- 
ment of  letting  drop  the  filings  of  either 
through  the  flame  of  a  candle,  when  a  num. 
ber  of  the  particles  will  be  found  melted  into 
small  globules.  On  burning  a  red  wafer  over 
a  piece  of  glass,  and  submitting  the  latter  to 
tiie  microscope,  several  very  regularly  formed 
globules  of  lead  will  be  discovered. 

We  must  now  glance  at  the  minute  petri- 
factions, and  fossil  remains,  of  marine  animals, 
insects,  animalcules  and  vegetables;  and  this 
division  of  our  subject  will  bring  before  us 
startling  discoveries,  to  which  the  mind  is 
scarcely  disposed  to  give  credence.  A  little 
reflection,  however,  upon  the  mighty  opera- 
lions  which  are  continually  going  forward  in 
the  microscopic  world,  will  lead  us  to  appre- 
hend so  much  of  these  wonders  as  is  necessary 
to  excite  our  belief  in  them.  We  shall  of 
<*x)urse  be  understood  to  refer  to  the  infusorial 
organic  remains  discovered  by  Ehrenberg. 

Referring  to  the  remains  of  marine  animals, 
Mr  Pritchard  has  the  following  observations, 
in  \i\a  Microscopic  Jilustrafions,  p.  SO  : — *'  Look 
at  the  discoveries  of  Agassiz  on  the  fossil  crea- 
tures of  the  deep  I  By  a  microscopic  investi. 
gation  of  such  portions  of  them  as  have  with- 
stood the  destructive  power  of  time,  namely, 
their  scaly  covering,  he  has  been  able  so  to 
group  and  class  them,  that  the  characters  and 
habits  of  the  genera  belonging  to  each  distinct 
era  are  clearly  demonstrated.  A  microscopic 
examination  also  of  the  testaceous  remains  of 
sundry  Entomostraceans,  found  in  slate-clay 
formations,  naw  elevated  much  above  the  le- 
vel of  the  sea,  prove  them  to  have  been  at  some 
time  or  other  imbedded  in  the  waters.     And 
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the  naturalist  may  even  determine  by  an  in- 
spection of  the  shell,  whether  the  species  were 
the  inhabitants  of  fresh  or  salt  water,  and  con- 
sequently whether  the  strata  themselves  were 
the  indurated  beds  of  the  sea,  or  of  some  river 
or  lake.** 

Fossil  remains  of  insects  have,  hitherto 
rarely  been  met  with  ;  and  of  those  which 
have  been  discovered  very  few  are  satisfacto- 
rily developed  by  the  microscope.  Blumenbach 
divides  them  into  three  sections. 

I.  *'  The  Determinable s  such  for  instance  as 
those  found  in  the  schist  at  Oeningen,  larvae 
of  Libel lulas,  Notonectse,  &c.  II.  Dubiofts ; 
to  which  head  belong  most  of  those  inclosed  in 
amber,  as  also  most  of  the  petrified  crabs, 
in.  Unknoicn;  such  are  the  celebrated  Dudley- 
fossils,  which  are  found  in  various  places,  but 
no  where  finer  than  at  Dudley,  in  Worcester, 
shire,  and  frequently  retaining  their  crab-like 
shell."  Plate  4,  figs.  39,  40, 41 ,  43,  43,  50,95, 
represent  a  few  of  the  insects  that  have  been 
discovered  in  a  fossil  state ;  as  these  are  par- 
ticularly noticed  in  the  general  summary  o\ 
organic  remains,  it  would  be  needless  repeti- 
tion to  describe  them  here.  Plate  35,  fig.  41, 
exhibits  a  singular  insect,  much  resembling  a 
mite,  discovered  in  a  siliceous  formation  at 
Uckfield  in  Sussex.  It  is  drawn  with  nearlv 
four  times  the  surface  it  exhibited  under  a 
doublet  of  one  thirtieth  inch  focus.  Its  real 
size  seems  to  vary  from  U3000th  to  1.1500th 
of  an  inch  in  diameter. 

The  recent  discovery  of  aniroalcular  fos- 
sils by  Dr  Ehrenberg  of  Berlin,  has  caused  a 
great  sensation  in  the  philosophical  world,  and 
promises  to  aid  in  no  small  degree  the  ad- 
vancement of  geological  science.  '^  These  re- 
mains," says  oir  David  Brewster, ''are  the  si- 
liceous shells  of  animalcules  belonging  to  the 
division  Baciliaria,  and  form  strata  of  tripoli, 
or  poli-schiefer  (polishing-slate),  at  Franzen. 
bad,  in  Bohemia.  M.  Ehrenberg  has  still 
more  recently  discovered  them  in  the  semi- 
opal  found  along  with  the  polishing-slate  in 
the  tertiary  strata  of  Belin,  in  the  chalk  flints, 
and  even  in  the  semi-opal  or  noble  opal,  of  the 
porphyritic  rocks.  The  size  of  a  single  indi- 
vidua!  of  these  animals  is  about  l-288(h  of 
a  line,  or  l-3456th  of  an  inch.  In  the  po- 
lishing slate  from  Belin,  in  which  there  ap- 
pear to  be  no  vacuities,  a  cubic  Hne  contains,  in 
round  numbers,  33  millions  of  these  animals, 
and  a  cubic  inch  contains  41,000  millions  of 
them.  The  weight  of  a  cubic  inch  of  the  po- 
lishing-slate is  270  grains.  There  are,  there- 
fore, 187  millions  of  these  animals  in  a  single 
grain,  or  the  siliceous  covering. of  one  of  these 
animals  weighs  the  lS7th  inillionth  part  of  a 
grain !" 

We  anticipate  the  questions  which  will 
ari.se  on  a  perusal  of  this  brief  statement :-« 
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How  can  aninalcules  so  inconceivably  minnte 
be  congregated  in  such  maiies?  What  new 
powers  have  been  added  to  the  microsoope  by 
which  it  is  enabled  to  develope  these  delicate 
formations  ?  In  reply  to  the  latter  question, 
we  simply  state  the  fact,  that  recently  a  high 
degree  of  defining  and  penetrating  power  has 
been  given  to  die  microsc<ope,  for  want  of 
which,  at  an  earlier  period, researches  into  the 
minutin  of  nature  were  frequently  inconclu- 
sive  and  deceptive.  Deeper  magnifiers  than 
any  formerly  known  are  now,  also,  brought 
into  effective  use.  The  first  inquiry, — ^how 
can  these  animalcules  be  collected  in  such 
countless  myriads  of  myriads  ? — ^will  be  satis- 
factorily answered  in  the  following  extracts 
from  a  most  talented  article  in  Chambers' 
Edinburgh  Journal. 

*'  The  productions  of  the  kindred  soophytes, 
in  the  innumerable  coral  reefs  and  islands 
M^ich  bestud  the  ocean,  are  truly  wonderful ; 
but  not  less  astonishing  certainly  is  it,  that  the 
organic  remains  of  these  invisible  atoms  should 
abound  to  such  an  extent,  as  actually,  in  the 
language  of  Dr  Ehrenberg,  to  swell  in  no  small 
measure  the  amount  of  the  solid  matter  of 
(he  crust  of  the  glebe.  Many  of  these  ani- 
malcules are  of  a  beautiful  green  colour.  If 
water,  then,  containing  some  of  these,  be  taken 
from  a  pool  or  marsh,  and  conveyed  into  a  co. 
vered  vessel,  a  layer  of  fine  powder,  speedily 
becoming  a  green  crust,  will  ere  long  be  found 
on  its  surface,  and  more  particularly  near  the 
margin  of  the  glass.  This  crust,  at  first  a 
bright  green,  gradually  assumes  a  brown  and 
yellow  hue.  This  constitutes  the  well  known 
Priestley  matter  of  former  days,  which  at  one 
time  so  much  engaged  the  attention  of  philo- 
sophers.  It  seems  formed  of  the  more  solid 
portions  of  these  animalcules,  which,  in  succes. 
sive  generations,  have  ceased  to  live."  The 
fecundity  of  these  small  animals  is  beyond  all 
conception  :  each  individual  produces  a  host ; 
and  **  generation  succeeds  to  generation  with 
a  rapidity  which  cannot  be  estimated,  and 
their  remains  thus  accumulate  in  ^countless 
myriads,  and  to  a  vast  extent."  The  slimy 
substance  which  not  unfrequently  covers  stag, 
nant  waters,  and  is  sometimes  Rpread  over 
wet  and  marshy  soils,  has  been  discovered  to 
consist  of  large  masses  of  animalcules  in  thin 
layers.  *•  When  we  are  thus  informed  of  lay- 
ers of  dead  infusoria  formed  on  common 
marshes,  or  in  ditches,  we  are  in  some  mea- 
sure prepared  to  understand  how  the  same 
substances  may  have  formed  great  layers  or 
strata,  taking  their  place  amongst  the  other 
rocks  which-  fall  under  the  attention  of  the  ge- 
ologist.  The  fact,  however  it  may  be  received, 
is  so.  Vast  layers  of  rock,  at  or  near  the  sur- 
face of  the  earth,  and  many  feet  in  thickness, 
have  been  discovered  in  various  parts  of  the 


world,  which  the  microscope  has  found  to  be 
composed  solely  of  the  shields  or  hard  parts  of 
Infusoria ;  these  remains  of  Infusoria  haring, 
of  course,  been  deposited  from  great  bodi»  ef 
water  which   formerly  overspread  the  place. 
Dr  Ehrenberg  has  actually  shown,  bj  experi- 
ment in  the  royal  deer  park  at  Berlin,  how  socL 
rockfl  may  be  formed  by  means  of   the  Infos- 
ory  tribes ;    and  the  only  difference  between 
the  crust  formed  in  experiments  like  his,  aii4 
a  layer  of  rock  several   feet  thick,  and  of 
large   extent,  is  in  the  scale   on   which  tbe 
phenomenon  takes  place.      In   the  one  case 
we   have   a   natural   operation    on    a     large 
scale,  and  in  the  other  an  artificial  operate 
on  a  small  one.     All  the  other  features  or 
the  process  must  be  considered  aa  identioL" 
The  writer  from  whom  we  have  be«n  quotisi:, 
dismisses  his  subject  with  these  apposite  re- 
marks : — **^  No  doubt  the  abundant  vegetattts 
of  the  elder  world,  to  which  we  are  also  in- 
debted for  our  beds  of  coal,  had  something  U 
do  with  the  production  of  these  vast  quantities 
of  animalcules,  which  never  fail  to  be  foDiM 
where  the  least  amount  of  dead  v^etahle  mat- 
ter has  been  allowed  to  rest  in    still  water. 
Extensive   seas  of  fresh  water,  commingled 
with  decajring  forests,  or  which  had   passed 
over  such,  would  be  the  birth  place  of  our  fosszi 
Infusoria,  the  remains  of  which,  as  generatior. 
after  generation  perished,  would  sink  in  an  im- 
palpable powder  to  the  bottom, and  there  in  time 
be  accumulated  in  the  form  of  a  layer  of  rock." 
The  fossil   remains  of  vegetabtea  present 
most  interesting  phenomena  to  the  geologist, 
these  have  been  already  referred  to  and  illu^ 
trated  in  the  course  of  the  work,   and  in  tlii> 
place  we  have  only  to  notice  that  the  mm- 
scope  affords  considei^ble  aid  in  the  derelop. 
ment  of  this  class  of  objects,  particularly  tk 
fossil  woods,  specimens  of  which  can  now  br 
procured  cut  so  extremely  thin  as  to  admit  ol 
their  being  viewed  by  transmitted  light,  bj 
which  means  all  their  peculiarities  of  strar- 
ture  can  be  readily  ascertained.      We  skz: 
lay  before  the  reader  Mr  Pritchard's  eloqoer: 
and  philosophical  remarks  on  this  subject  :— 
'*  To  the  botanbt  the  aid  of  the  microscope  l^ 
indispensable.     In   the   investigation  of  oc- 
fossil.fiora,  what  does  it  not  exhibit    to  u«' 
How  beautiful  and  delicate  is'  the  stmctar^ 
of  the  envelope  of  some  of  the   fossil -fraiu: 
those,    for    instance    of    our    London    chv 
when  viewed  under  this   instrument!     Ac- 
how  important  is  it,  that,  by  its  assistance 
we  can  determine  with  accuracy  the   natcn. 
orders,  genera,  and  sometimes  tiie  very  spersr 
of  the  trees  and  plants   of    former    epocl^ 
How,  beyond  all  question,  is  now  demonstratf: 
the  vegetable  origin  of  our  coal !      PTcseir?. 
wilhin  a  bituminous  lump  of  coal,  vrltirh  hi' 
been  deposited  for  thousands  of  ymirs  deep  - 
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the  bowels  of  the  earth,  you  may  disoern  not 
imly  the  woody  fibre,  its  arrangement,  and 
(he  disposal  and  form  of  the  medullary  rays, 
but  even  ^e  most  delicate  of  the  vegetable 
organs,  such  as  the  spiral  vessels  and  the 
beautiful  terminations  of  those  vessels  1  These 
are  distinctly  discoverable  as  in  the  finest  pre- 
parations of  a  recent  plant  And  what  can 
be  more  amusing  and  instructive  than  the 
examination  of  the  silicified  woods,  when  formed 
into  sections  no  thicker  than  the  paper  of  a 
bank-note  ?  Thus  rendered  pervious  to  light, 
the  organic  structure  of  the  wood,  becomes 
plainly  distinguishable.  And  emanating  from 
this,  what  can  be  a  more  interesting  subject 
than  the  inquiry  into  the  mode  in  which  the 
silicifying  process  has  been  carried  on— by 
which  the  constituent  elements  of  the  inmost 
and  minutest  portions  are  changed — ^whilst 
their  form  and  situation  and  colour  remain  the 
same  ?  In  investigating  also  that  extinct  genus 
of  plants,  the  Lepidodendra,  a  similar  idea  is 
raised  in  the  mind,  as  to  what  must  have  been 
the  particular  state  of  the  earth  with  respect 
to  atmosphere  and  temperature  at  the  period 
of  their  growth,  and  what  the  changes  which 
have  since  taken  place,  in  order  to  bring  it  to 
its  present  condition." — **  In  the  foregoing 
remarks  on  the  application  of  the  microscope 
to  botanical  purposes,  I  have  given  the  reader 
only  a  general  outline ;  to  enter  upon  any  thing 
like  details,  would  of  necessity  extend  our  in- 
troductory  chapter  of  this  description  far  be- 
yond its  proper  bounds.  I  may,  nevertheless, 
be  permitted  to  make  use  of  one  example  by 
way  of  illustration.  But  how  shall  I  select 
one  where  the  materials  suited  to  construct  it 
are  so  superabundant,  and  where  they  all 
present  so  many  points  of  interest?  It  will 
be  readily  admitted  that  this  is  by  no  means 
an  easy  choice.  I  will  limit  my  observations, 
however,  to  a  single  microscopic  slider,  and  see 
what  instruction  is  derivable  from  it  Suppose 
this  slider  to  contain  some  sections  of  a  fossil 
wood ;  for  instance,  three  specimens  or  shavings 
of  such  extreme  tenuity,  that  if  they  were  ex- 
posed, they  would  be  wafted  away  on  the 
slightest  breeze.  Let  them  be  weighed,  and 
they  will  not  exceed  a  grain.  Hand  them  to 
the  chemist,  jand  he  can  only  prove  to  you 
that  their  primary  constituents  are  oxygen, 
hydrogen,  carbon, &c.,  and  in  so  doing, he  will 
destroy  them.  What,  then,  does  an  inspec- 
tion of  them  under  the  microscope  reveal  ?  It 
will  tell  you,  in  the  first  place,  whether  they 
grew  up,  like  our  forest  trees,  by  yearly  ad- 
ditions to  the  outside  of  their  woody  centres, 
or  by  internal  accessions,  like  most  of  the  pro- 
ductions of  the  tropics.  It  will  tell  you 
whether  their  leaves  were  veined  or  not — 
whether  their  embryos  were  dicotyledons  or 
monocotyledons — whether  the  trees  from  which 


they  were  cut  had  branches  or  tiot^ — and,  if 
they  had,  whether  these  were  thick  and  sturdy, 
like  the  boughs  of  the  oak  ;  or  thin  and  flexible, 
like  the  branches  of  the  fir  tribe.  It  will  tell 
you  whether  the  wood  might  bo  easily  cleft 
asunder,  like  deal  ;  or  would  sooner  break, 
like  beech  ;  whether  it  was  elastic,  like  the 
pine — so  admirably  suited  for  the  masts  of 
ships  ;  or  like  the  stubborn  oak,  would  rather 
snap  than  yield  to  the  wind.  These  are  some 
of  the  ordinary  properties  developed  by  the 
microscope.  Again,  in  taking  a  more  minute 
physiological  survey^  our  information  will  be 
by  no  means  less  complete.  For  these  same 
specimens  will  disclose  to  us,  under  the  mi- 
croscope, the  form  and  arrangement  of  their 
woody  fibres,  the  disposition  of  their  barks, 
the  beautiful  structure  of  the  tubular  recep^ 
tades  by  which  their  secretions  have  been 
carried  on,  and  their  growth  promoted.  In 
short,  so  much  will  be  rerealed  by  them  in 
this  manner,  that  the  actual  distinction  between 
a  wild  and  a  cultivated  tree  may  be,  in  some 
cases,  clearly  traced."  * 

We  now  proceed  to  the  second  branch  of 
our  subject,  namely,  the  consideration  of  the 
minute  formations  and  phenomena  of  the 
Vegetable  Kingdam»  Here  opens  a  rich  field 
of  interesting  observation,  and  the  more  in. 
teresting  because  it  embraces  an  extensive 
range  of  objects  with  which  readers  in  general 
can  claim  familiar  acquaintance,  so  far  as  their 
features  are  obvious  to  the  unassisted  eye.  It 
would,  we  venture  to  say,  be  difficult  to  find 
a  person,  young  or  old,  who,  in  his  rural  walk, 
has  not  stopped  to  look  upon  the  broad  and 
massive  foliage  of  the  oak,  or  rested  beneath 
the  shade  of  its  far  spreading  branches, —  who 
has  not  gathered  ttie  wild  flowers  that  em- 
broidered his  sylvan  couch,  and  wondered  at 
their  surpassing  loveliness ,— or  has  not  lingered 
with  pleasing  delight  amidst  the  luxuriant 
display  of  vegetable  beauty  in  the  carefully 
tended  flower-garden.  And  to  those  who  look 
with  admiration  on  trees,  plants,  and  flowers, 
as  they  exhibit  themselves  to  the  unaided 
sight,  and  in  a  passing  glance,  it  cannot  be 
uninteresting  to  know  that  under  these  obvious 
beauties  lie  concealed  formations  so  exquisite, 
and  mechanical  powers  so  wonderfully  con- 
trived  by  the  great  Artificer  of  nature  to  pro- 
duce, sustain,  and  carry  on  the  vegetable  or- 
ganization, Uiat,  wanting  a  knowledge  of 
these,  we  can  scarcely  be  said  to  know  any- 
thing of  the  vegetable  creation.  And  here 
again  we  call  Mr  Pritchard  to  our  aid  : — 
**  Vegetable  organography,"  he  observes, 
**  upon  which  the  modern  botanist  depends  so 
much  for  his   systematic   arrangement,  and 

*  Pritchard' t  Microtcopic  Hhtttratioju,  New  Edition, 
pp.  2\  aiid  25. 
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with  wliich  the  stadent  is  so  greatly  interested, 
and  aroused,  owes  almost  its  very  existence 
to  tlie  microscope.  This  observation  will  be 
found  to  apply  in  an  especial  manner  both  to 
the  cellular  and  vascular  tissues  of  plants. 
The  membraneous  cellules  of  cellular  tissue 
are  sometimes  not  more  than  1- 1 000th  of  an 
inch  in  diameter ;  and  those  of  the  ordinary 
size,  are  about  1 -900th  or  l-*300th.  How  then 
is  it  possible  that  we  could  become  acquainted 
with  their  forms  and  arrangement  but  by  the 
aid  of  the  microscope?  And  so  with  respect 
to  vascular  tissue  ;  it  is  absolutely  indispensa- 
ble toward  acquiring  an  accurate  knowledge 
of  the  structure  and  forms  of  these  membrane- 
ous tubes,  and  of  the  spiral,  or  annular,  fibre 
that  surrounds  them.  A  knowledge  of  the 
fructification,  if  I  may  so  express  myself,  of 
that  numerous  and  curious  class  of  plants,  the 
Acrogens,  could  not  be  obtained  without  it ; 
nor  could  the  existence  of  many  of  them,  such 
as  the  Fungi,  Algss,  and  some  of  the  Musci, 
be  proved.  By  its  powers,  even  the  ashes  of 
vegetables  may  be  seen  to  contain  the  decisive 
characteristics  of  organic  structure ;  and  the 
long  debated  question  of  the  antiquarian, 
whether  the  '*  fine  linen  of  Eg^pt"  in  the  times 
of  the  Pharaohs,  was  of  linen  or  cotton  fibre, 
seeing  the  latter  is  now  indigenous  to  that 
country,  is  for  ever  set  at  rest." 

But,  not  to  insist  in  this  place  on  the  aid 
afforded  by  the  microscope  to  the  professed 
botanist  or  the  scientific  inquirer,  let  us  glance 
at  those  simple  yet  highly  interesting  and 
pleasing  observations,  which  appeal  so  forcibly 
to  every  one  who  has  a  mind  constituted  to 
relish  and  enjoy  the  beauties  of  nature.  In 
an  ordinary  survey  of  flowers,  we  found  our 
admiration  on  the  beautiful  shape  and  texture 
of  the  petals,  their  number,  colour  and  arrange, 
ment ;  and  the  singular  or  striking  disposition 
of  the  stamina  and  other  parts  reposing  in  the 
cup  of  the  blossom.  But  when  we  take  a 
single  flower  and  subject  it  in  detached  parts 
to  microscopic  examination,  what  a  fund  of 
pleasing  knowledge  is  opened  to  us  !  The 
velvet  surface  of  the  petals  is  resolved  into  a 
fabric  which  no  human  art  can  imitate  ;  and 
the  stamens  and  adjacent  parts  when  examined 
in  detail,  exhibit  formations  which  could  not 
have  been  conceived  to  exist  in  so  small  a 
space.  Every  flower  has  microscopic  beauties 
peculiar  to  itself ;  and  it  would  occupy  the 
leisure  of  an  extended  life,  to  make  one  min- 
utely acquainted  with  the  floral  products  of 
the  humblest  village  garden.  Then,  again, 
what  a  variety  of  shape  and  character  is  to  be 
observed  in  seeds ;  some  with  beautiful  shining 
surfaces,  others  most  singularly  marked  and 
tigured,  or  strangelv  peculiar  in  form,  or  pro- 
vided with  curiously  wrought  appendages, 

vet  all  strikingly  adapted  to  further  and  assist 


the  reproduction  of  the  plants  to  which  thej 
respectively  belong.  The  fibres,  veins,  pe- 
culiarities of  surface,  ftc.^  of  the  plant  leaves 
demand  careful  investigation  ;  and  the  young 
wood  of  the  shoots  is  likewise  worthy  of  bein^ 
minutely  examined.  A  thin  transverse  sec- 
tion of  the  latter  discovers  under  the  micros- 
cope a  structure  resembling, but  far  surpassing, 
the  richest  lace  work.  It  is  time,  however, 
to  leave  these  desultory  remarks,  and  proceed 
with  our  subject  in  an  orderly  manner. 

We  have  before  alluded  to  the  active  mole, 
cules  of  matter  in  connection  with  the  mineni 
kingdom,  and  we  are  now  briefly  to  notice  the 
same  phenomenon  of  atomic  activity  in  vege- 
tables.    Indeed,  it  was  during  a  coarse  of  ei- 
perimental  observations  on   the    latter  sub- 
stances, that  this  phenomenon  was  first  wit- 
nessed by  Robert  Brown,  Esq.  F.R.S.    Hav- 
ing found    that  the  poUen  of    plants,  when 
suspended  in  water,  exhibits  a  most  remarkable 
activity,  evidently  resulting  from  other  causes 
than  the  agitation  of  the  fluid  or  the  breath  of 
the  observer,  he  naturally  concluded,  that  tbe 
minute  particles  of  inorganic  bodies    migLt 
present  similar  appearances,  if  similarly  sus- 
pended.^    This  conclusion  is  proved  to  be  cor- 
rect    So  far  as  the  writer  has  observed,  there 
is  no  diflierence  between  the  motions  of  minen 
and  vegetable  molecules,  beyond   what  rosT 
be  explained   by  the  diflerent    principles  oo 
which  these  two  species  of  atoms  are  presumed 
to  combine,  for  the  formation  of  inor^nic  an^l 
organic  bodies      Our  space  will  not  permit 
us  to  speculate  on  this  point  of  identity  between 
the  vegetable  and  mineral  kingdoms  ;  it  must, 
however,  strike  the  reflecting  reader  as  a  re- 
markable  circumstance,   that    the    minutest 
atoms  of  vegetable  and  mineral  bodies  are  con- 
trolled by  one  common  law ;  and  he  may  he 
led  to  the  inference  that  probably  organic  antl 
inorganic  bodies  are  produced  by  one  and  th« 
same  principle,  modified  by  secondary  agen- 
cies.     There  is,  notwithstanding,  this  broad 
and  decisive  distinction  between  organic  aivi 
inorganic  structures  ;  the  former  are  mere  ag- 
gregations of  atoms,  the  latter  are  laboratcHie^. 
in  which  complicated  operations  are  continu- 
ally going  forward  to  prepare  matter,  so  thit 
it  may  assimilate  with  and  enter  into  tbcir 
constitution. 

The  circulation  of  the  fluids  in  plants  setwJ 
to  link  them  with  animal  existences  ;  but  y^t 
find,  on  close  examination,  that  the  motion  < "^ 
vegetable  fluids  difiers  widely  from  that  c^' 
the  blood.  Blomenbach  observes  ; — **  How- 
ever varied  the  reticular  and  other  connection 
of  the  vessels  may  be,  no  relation    can  b? 

^  This  molecular  actWity  is  exhibited,  not  in  tbe  ttp- 
tAble  dust,  palpable  to  the  naked  eye,  and  iisiwlly  nam-' 
the  pollen,  but  In  the  particles  of  the  true  farina  hvi^t.' 
to  be  noticed. 
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detected  between  them,  of  such  a  nature  as  to 
keep  up  a  circulation  of  fluids,  such  as  is 
found  in  all  red-blooded,  and  so  many  white- 
blooded  animals/'  Most  probably  what  is 
termed  the  circulation  in  plants  is  nothing 
more  than  the  nutritive  juices  proceeding 
through  capillary  vessels  to  ail  parts. of  the 
plants,  whence  they  do  not  return.  The 
reader  mayi  however,  choose  to  hear  Mr 
Pritchard's  remarks  on  this  subject,  the  more 
particularly  as  they  are  the  result  of  careful 
observation  with  the  finest  instruments  that 
can  be  constructed. — *'  The  circulation  in 
plants,  termed  cyclosis,  is  a  revohUion  of  the 
fluid  contained  in  each  cellule,  and  is  dis- 
tinct from  those  surrounding  it.  It  can  be 
observed  in  all  plants  in  which  the  circu- 
lating fluid  contains  particles  of  a  different 
refra  tiye  power  or  intensity,  and  the  cellules 
are  of  sufficient  size  and  transparency.  Hence 
all  lactescent  plants,  or  those  having  a  milky 
juice,  with  the  other  conditions,  exhibit  this 
phenomenon.  The  following  aquatic  plants 
are  generally  transparent  enough  to  show  the 
circulation  in  every  part  of  them  : — Nitelia 
Hyalina,  Nitelia  translucens,  Ghara  vulgaris, 
and  Caulinia  frigalis.  In  the  Frog-bit 
(Hydrocharis)  it  is  best  seen  in  the  stipulie  of 
the  leaves  and  the  ends  of  the  roots.  The 
magnifying  powers  suited  for  the  above  are 
between  100  and  250  times  linear.  In  the 
Spider-wort  (Tradescantia  virginica)  it  is 
seen  in  the  filaments  surrounding  the  stamens 
of  the  flowers :  power  required,  300  to  500 
times  linear.  In  the  common  groundsel 
(Senecio  vulgaris)  it  is  said  to  be  seen  in  the 
hairs  surrounding  the  stalks  and  flowers." 

The  respiration  of  plants  is  another  feature 
in  which  we  trace  a  similarity  between  vege- 
table  and  animal  bodies.  The  leaves  in 
plants  answer  the  same  purpose  as  the  lungs 
in  animals,  '*  for  the  execution  of  thephlogis- 
tic  process,  which  in  the  latter,  is  effected 
principally  by  the  inspiration  of  the  respira- 
ble  part  of  the  air  on  its  basis,  oxygen ;  and 
which,  in  plants,  is  performed  almost  exclu- 
sively by  the  leaves.  In  plants  also,  this  re. 
spirable  gas,  or  its  basis,  is,  as  in  animals, 
indispensable  to  the  support  of  life ;  particu- 
larly as  Ingen-Housz's  experiments  have 
rendered  probable,  for  the  purpose  of  prepar- 
ing in  their  vital  laboratory  their  principal 
material  of  nutrition,  carbonic  acid,  the  excess 
of  which  they  subsequently  exhale  in  the  form 
of  carbonic  acid  gas.  This  important  process 
is  carried  on  in  its  greatest  activity  in  the 
dark.  During  the  day-time,  on  the  contrary, 
and  particularly  in  sun-shine,  it  is  much 
more  languid :  hence  at  such  time,  plants 
prepare  and  consume  carbonic  acid  in  smaller 
quantities ;  and,  on  the  contrary,  evolve 
oxygen,  the  respirable  part  of  the  atmosphere, 


from  their  leaves."  By  the  assistance  of  the 
microscope  we  discover,  in  the  cuticle  on  the 
under  side  of  the  leaves,  a  number  of  small 
openings^  termed  stomata,  which  are  considered 
subservient  to  the  respiration  of  plants,  as  well 
as  to  the  exhalation  of  the  fluids  which  are 
evaporated  from  them  in  considerable  quantities. 
It  is  worthy  of  remark  with  reference  to  the 
evaporation  of  moisture,  that  this  process  is  as 
necessary  to  vegetable,  as  that  of  perspiration 
is  to  animal  life  ;  for  if  the  stomata  of  the  leaf 
be  closed  up  artificially,  or  otherwise,  the 
plant,  or  that  immediate  part  of  it,  becomes 
diseased  and  withers.  The  alternate  exhala- 
tion of  oxygen  and  carbonic  acid  gas  from  the 
leaves  of  plants,  must  appear  a  remarkable 
provision,  subservient  to  the  health  and  comfort 
of  man.  During  the  day,  when  mankind  are 
in  activity  and  requiring  a  full  supply  of  re- 
spirable air,  the  plants,  in  place  of  taking 
from,  add  to  its  healthy  qualities ;  and  when, 
at  night,  the  human  race  are  wrapt  in  slum- 
bers, and  the  functions  of  the  animal  body  are 
performed  with  less  activity,  and  when  conse- 
quently less  oxygen  is  required  to  carry  them 
on,  the  plants,  in  turn,  take  in  their  supply  of 
this  gas,  evolving  it  again  with  the  morning 
light  for  the  benefit  of  the  awakening  world. 

Let  us  notice  a  few  of  the  interesting  facts 
ascertained  from  a  microscopic  examination  of 
a  flower.  We  will  begin  with  the  petals,  or 
leaves,  which  surround  and  protect  the  repro- 
ductive organs  of  the  vegetable,  and  constitute 
the  largest  portion  of  the  flower.  The  upper 
and  under  surface  of  these  are  first  to  be  ex- 
amined, and  the  disposition  of  the  downy 
covering,  or  spines,  or  other  remarkable  fea- 
tures, carefully  noted.  If  then  we  are  able  to 
separate  the  cuticle  on  the  under  side,  it  will 
discover  to  us  the  stomata ;  and  the  removal 
of  the  cuticle  exposes  the  absorbents  of  the 
petal,  whose  use  is  to  absorb  the  elements  of 
vegetable  nutrition  from  the  atmosphere. 
Strip  off  the  remaining  petals  from  the  flower, 
and  leave  only  the  reproductive  organs  on  the 
receptacle,  or  base.  Take  one  of  the  stamens 
and  carefully  observe  it ;  it  consists  of  two 
parts,  i\ie  filament^  and  the  anther.  The  former 
of  these  is  found  to  be  a  capillary  tube  for  the 
conveyance  of  nutrition  to  the  anther,  a  vari. 
ously  shaped  body  placed  on  the  summit  of 
the  stamen.  The  anther  is  the  principal  object 
of  regard.  When  submitted  to  microscopic 
examination,  a  number  of  minute  particles  are 
seen  scattered  over  its  surface,  but  if  it  bo 
pressed,  and  its  interior  displayed, the  particles 
become  innumerable  ; — these  are.  what  is 
usually  termed,  the  pollen  or  fertilizing  dust 
necessary  for  the  impregnation  of  the  pistil, 
or  female  organ  of  the  blossom.  They  exhibit 
a  most  wonderful  variety  of  structure  in  dif- 
ferent flowers,  and  have  always  been  objects 
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of  great  intereit  to  the  microMopio  oibierrer. 
Plate  34,  fig.  88,  ia  the  pollen  of  the  marsh, 
mallow,  coiieiatiiig  ol'  email  globes  thickly 
studded  wilh  prickles.  These  atoms  are  not, 
however,  the  actual  farina ;  for  on  examination 
with  deep  powers  they  are  found  to  be  delicate 
little  bags,  containing  an  inconceivably  line 
powder,  the  true  vegetable  aemen.  The  pistil 
is  the  next  object  for  observation  :  it  consists 
of  three  parU^  the  g^mm^  the  s^fJs,  and  the 
iHgwuu  The  style  is  a  holbw  tube,  forming 
a  communication  between  the  other  parts  of  the 
pistil ;  the  stigma  is  usually  a  small  bulbous 
substance  supported  by  the  style ;  and  the 
germen  is  the  lower  extremity  of  the  pistil , 
reposing  within  the  corolla  of  the  flower.  At 
the  time  of  fecundation  the  farina  falls  on  the 
stigma,  whence  it  is  presumed  to  pass  through 
the  style  to  the  germen,  the  seeds  in  which 
thus  become  impregnated  and  indued  with 
vegetable  vitality.  The  stigma  in  some 
flowers  is  either  divided,  or  has  a  small  open. 
ing  which  contracts  and  expands  at  intervals ; 
in  others  this  organ  exhibits  a  porous  surface  ; 
in  either  case  it  is  suitably  constructed  for  the 
office  it  fulfils.  The  germen  is  the  most  re- 
markable part  of  the  pistil,  answering  to  the 
ovaries  in  animals.  If  the  outer  covering  be 
carefully  removed,  the  seeds  will  be  discovered, 
clustered  like  grapes,  and  a  considerable  dif. 
fcrence  of  formation  will  be  observed  in  the 
germen  of  difierent  flowers.  We  have  here 
slightly  glanced  at  a  few  leading  facts  elicited 
from  a  microscopic  examination  of  blossoms ; 
and  in  connection  with  them,  we  would  men. 
tion  the  singular  means  by  which  the  impreg. 
nation  of  the  pistil  by  the  farina  is  frequently 
efiected.  Some  flowers  are  hermaphrodite, 
and  contain  within  themselves  both  tlie  male 
and  female  organs  of  reproduction ;  others  are 
eitlier  male  or  female.  **  The  motion  which 
is  observed  at  the  time  of  impregnation  in 
those  flowers  which  unite  the  sexes  is  very 
remarkable  :  thus,  for  example,  the  stamina  of 
the  common  barberry,  when  touched  on  their 
inner  side,  (that  turned  towards  the  germen) 
as  may  happen  when  an  insect  settles  on 
the  flower,  to  suck  the  honey  from  its  basis, 
suddenly  move  inwards,  and  strike  their 
anthers  aealnst  the  stigma,  by  that  means 
eflecting  the  fecundation.'*  When  the  organs 
are  in  separate  flowers,  and,  as  is  the  case 
with  the  hop,  hemp,  &c,  on  difierent  plants, 
the  farina  will  freouently  be  carried  from  the 
stamen  of  the  male  flower  to  the  stigma  of 
the  female,  by  the  honey  bee,  which  visits 
the  various  blossoms  to  collect  their  sweetness, 
and  almost  invariably  bears  away  on  its  wings 
and  body  a  portion  of  the  farina  from  one 
flower,  and  unconsciously  deposits  it  on  the 
stigma  of  another.  There  are  other  means  of 
impregnation   in    these  cases,  more  obvious; 


suck  as  the  agency  of  the  wind,  or  the  actml 
deposition  by  the  florist  of  the  faiina  oa  die  fo- 
male  oi^an. 

When  the  impregnation  of  the  germen  is 
effected,  all  the  supeifluoss  parts  of  tbe  plant 
fall  off,  and  the  former  increases  in  sise  till 
the  seeds  contained  in  it  have  reached  mato- 
rity.  '*  The  form,  as  well  of  the  different 
seeds,  as  of  the  eoverings  in  wfaioh  they  are 
inclooedy  is  as  varkws  as  that  ef  the  flowers, 
and  adapted  in  the  most  admirable  manner  to 
the  preservation  of  the  species  as  regards  their 
extended  dispersion,  their  security,  ftc.  The 
provision,  too,  is  remarkable,  by  means  oi 
which,  whatever  may  be  thw  poahioB  in  the 
ground,  when  they  germinate,  Uiey  inrariably 
shoot  their  redide  downwards,  and  tbe  plnmala 
upwards."  The  principal  parts  of  a  seed  are  the 
eo^Mtms,  or  seed-lobes,  which  after  germina- 
tion become  leaves,  and  the  eoreubtm  or  heart, 
consisting  of  the  radicle  and  the  phimnla.  Seeds 
require,  in  general,  to  be  prepared  for  micro- 
soopie  examination,  by  sleeping  them  in  hot 
water,  when  the  sevend  parts  just  named  separ. 
ate  and  discover  their  respective  formsitioos. 
The  exterior  of  many  seeds  is,  however,  so  re- 
markable, that  without  any  prepantioii  they  are 
most  interesting  objects  wider  every  power  thai 
will  affoid  light  soflBcient  to  develepe  their 
structure.  To  attempt  a  description  of  adl  the 
varieties, is  impossible ;  we  must  ttmply  refer  to 
some  of  their  singular  appendages,  and  des- 
cribe a  few  whose  formation  is  most  striking. 

The  pappus,  or  down,  with  which  many 
seeds  are  provided  is  a  wonderful  characteristic, 
whether  we  regard  the  strnctnre  of  the  down 
itself,  or  the  ends  it  is  intended  to  serve. 
Plate  34,  Bg,  9,  exhibits  a  filament  of  thistle 
down,  as  it  appears  under  a  linear  magnify- 
ing power  of  80.  This  down,  with  some 
variety  of  form,  is  either  placed  on  the  top  of 
seeds  in  the  manner  of  a  crown,  or  on  each 
side  like  wings,  or  it  covers  the  entire  sarfoce ; 
in  any  case  the  purpose  is  much  the  same, 
namely,  to  provide  the  seed  with  means  of 
transit  from  the  seed-case  to  the  spot  of  earth 
on  which  it  is  destined  to  fall  and  germinate. 
And  to  this  wonderful  contrivance  of  nature 
for  the  propagation  of  vegetable  life,  we  are 
to  attribute  much  of  the  verdure  and  floral 
loveliness  of  those  wild,  sequestered  spots, 
where  the  cultivating  hand  of  man  has  never 
been  employed,  and  where  the  human  foot 
has  rarely  trod.  The  down  is  sometimes 
designed  as  a  protection  to  the  seed ;  it  either 
repels  the  moisture  which  would  injure  it,  or 
prevents  undue  pressure  from  contiguous  bodies. 
And  in  some  cases,  it  is  so  disposed,  that  it  not 
only  directs  the  seed  into  a  proper  position  for 
germination,  but  also,  if  the  seed  be  placed  in 
the  earth  with  its  plumule  downwards,  will 
work  it  up  to  the  surfaoo  again,  and  re^- 
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posit  it  with  tbe  plume  upwards  !  The  only 
other  appendage  to  which  we  shall  refer,  is 
(he  oAi,  or  wing,  a  fine  membrane  attached 
either  to  tbe  back  or  margin  of  certain  seeds. 
On  a*  microscopic  examination,  this  does  not 
appear  to  be  intended  so  much  for  a  means  of 
transit,  as  for  absorbing  nutriment  to  focilitate 
the  germination  of  the  seed.  It  is,  in  most 
instances,  a  layer  or  reticulation  of  capillary 
tubes,  protected  by  a  double  membrane. 

The  conformation  of  poppy  seeds  is  exceed, 
ingiy  curious.  In  outline  they  somewhat  re- 
semble a  kidney, and  their  surfaces  are  divided 
into  angular  compartments,  by  means  of  re- 
ticulated  fibres  connected  by  an  ^cceedingly 
thin  and  transparent  membrane.  Plate  34, 
fig.  39,  is  the  seed  of  tbe  Calampelus  Scaber, 
in  which  the  ala,  or  wing,  is  a  characteristic 
feature  ;  the  external  tunic,  or  outer  integu- 
ment of  the  seed,  is  also  worthy  of  observa- 
tion. Fig.  SO,  represents  a  seed  of  the  French 
Marygold;  and  in  this  we  notice  the  wing- 
like disposition  of  the  down  before  adverted 
to.  Had  the  object  been  sufficiently  magni- 
fied, this  down  would  have  exhibited  the  char- 
acter  of  ^g,  9.  It  is  barbed,  or  spinated ; 
and  whilst  it  serves  as  a  vehicle  for  the  transit 
of  the  seed,  it  also  controls  its  position  when 
placed  in  the  enrth,as  previously  stated.  Fig. 
43,  exhibits  the  TheeOf  or  seed  vessel  of  Moss, 
under  a  superficial  magnifying  power  of  100. 
Without  the  aid  of  the  microscope,  the  fructi. 
fication  of  the  mosses  could  never  have  been 
understood.  Botanists  are  now  enabled  to 
distinguish  the  various  genera,  by  observing 
the  character  of  the  fringe  round  the  mouth  of 
the  seed-vessel,  and  the  peculiarities  of  figure 
in  the  seed  itself.  The  powder,  or  seed,  of 
Puff-ball,  a  species  of  Fmigus,  is  an  object  of 
great  interest,  under  a  high  magnifying  power. 
Baker  describes  it  in  these  words  : — ''  The 
seed  of  the  Puff-ball  seems  to  the  naked  eye 
like  a  smoke  or  vapour  ;  but  when  examined 
by  one  of  the  greatest  magnifiers  (for  else  it 
cannot  be  distinguished)  it  appears  to  be  in- 
finite numbers  of  little  giobulea,  of  an  orange 
colour,  somewhat  transparent,  whose  axis  is 
not  above  the  fiftieth  part  of  the  diameter  of  a 
hair  :  so  that  a  cube  of  a  hair's-breadth  diame- 
ter, would  be  equal  to  an  hundred  and  twenty- 
five  thousand  of  them."  The  same  author^s 
remarks  on  the  seed-vessels  of  foms,  the 
second  order  of  Cryptogamian  plants,  agree 
with  recent  observations.  "  The  ancients/' 
he  says,  **  imagined  the  capilhny  plants  and 
many  other  kinds  to  produce  no  seeds  at  all, 
but  the  microscope  has  discovered  that  all  the 
several  species  of  fern  are  so  far  from  being 
barren  in  thb  respect,  that  they  are  amazingly 
fruitful  ;  that  the  seed-vessels  are  on  the  backs 
of  the  leaves,  and  that  the  dust  which  flies  off 
when  we  meddle  with  them,  is  nothing  but 


their  minute  seeds.  These  seed-vessels -appear 
to  the  naked  eye  like  a  black  or  brown  scurf 
on  the  back  side  of  the  leaf ;  but,  vrhen  viewed 
by  the  microscope,  resemble  little  circular 
tubes,  divided  into  many  cells,  containing  seeds. 
When  the  seed  is  ripe,  the  vessels  fly  open 
with  a  spring,  and  spirt  the  seeds  out  on  every 
side,  in  the  form  of  dust :  and  if  at  that  season 
some  of  the  leaves  are  pot  in  a  paper  cone, 
and  that  be  held  to  the  ear,  the  seed-vessels 
may  be  heard  to  burst  with  a  considerable 
noise.  Some  of  these  minute  vessels  contain 
at  least  one  hundred  seeds,  invisible  to  the 
naked  eye.  Fig.  33,  shows  the  pod  and  seed 
of  a  kind  of  fern,  named  polypodium,  that 
vegetates  on  the  bark  of  the  oak.  The  seeds 
contained  in  eadi  pod  correspond  in  number 
to  the  divisions  on  its  circumference.  The 
figures  exhibit  aU  the  details  <^served  under 
a  superficial  magnifying  power  of  40,000." 

The  plant,  or  tree  leaves,  require  to  be 
considered  distinctly  from  the  petals  of  the 
blossom  ;  for  though  the  two  have  some  things 
in  common,  the  latter  affect  the  flower  only, 
whilst  the  former  are  organs  on  which  the 
health  and  vitality  of  the  whole  vegetable 
structure  principally  depends.  We  have  al- 
ready adverted  to  the  cuticle,  stomata,  and 
absorbent  vessels,  and  tbe  important  offices 
they  fulfil ;  the  other  points  of  microscopic 
interest  are  included  in  tbe  following  observa- 
tions by  Blumenbach.  *'  The  leaves  are  es- 
sentially the  same  in  composition  with  the 
trunk  and  branches,  inasmuch  as  it  is  possible 
to  distinguish  in  them  cuticle,  bark,  woody 
substance  and  medullary  cellular  structure. 
The  latter  occupies  the  middle  of  the  leaf,  be- 
tween the  two  reticular  layers  of  woody  sub- 
stance, from  which  the  other  parts  may  be 
removed  by  corrosion  and  similar  processes, 
leaving  a  skeleton  leaf,  as  it  is  called.  This 
reticular  woody  substance  is  covered  on  both 
sides  of  the  leaf  with  a  peculiar  membrane , 
generally  called  cuticle,  but  differing  mater- 
ially from  the  proper  cuticle  already  men. 
tioned,  (which  is  really  expanded  over  the 
outer  surface  of  the  leaves,)  and  penetrated  by 
numerous  absorbing  vessels." 

We  extract  some  interesting  remarKS  con- 
ceniing  leaves,  from  an  author  before  quoted ;  * 
and  the  reader  will  admire  the  acuteness  with 
which  he  has  anticipated  the  comparatively 
recent  discovery  of  the  q/ektis,  or  circulation 
in  plants. 

**  T.be  leaTes  of  trees  or  plants  are  full  of 
innumerable  veins  and  ramifications,  that  con. 
vey  the  perspirable  juices  to  the  pores,  for 
their  discharge.  Whether  or  no  there  be  any 
circulation  in  them  is  still  a  matter  of  doubt ; 
but  as  their  juices,  when  let  out,  immediately 
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break,  coagulate,  and  become  a  stiff  jelly,  it 
seems  probable  Uiere  may  be  some  circulation 
^iiich  prevents  the  same  effects  in  the  vessels. 
The  sudden  shrinking,  closing,  and  opening 
of  flowers,  the  rising  and  sinking  of  the  heads 
of  poppies,  &c.,  the  vermicular  motions  of  the 
veins  of  plants  when  exposed  to  the  air,  seem 
also  to  imply  somewhat  like  sensation.  The 
microscope  may  perhaps  be  of  service  to  dis- 
cover much  more  on  these  subjects  than  we 
yet  know.  Mr  Leeuwenhoeck  tearing  to 
pieces  a  leaf  of  the  species  of  box  called  Palma 
ceteris,  that  he  might  examine  it  the  better, 
computed  one  side  of  it  to  be  furnished  with 
one  hundred  and  seventy-two  thousand  and 
ninety  pores ;  and  as  the  other  side  must  have 
as  many,  (?)  the  whole  number  of  pores  in  a 
single  leaf  of  box  will  be  three  hundred  and 
forty- four  thousand,  one  hundred  and  eighty. 
The  leaves  of  rue  seem  full  of  holes,  like  a 
honey-comb  ;  all  the  kinds  of  St  John's  wort 
appear  likewise  struck  full  of  pin-holes  to  the 
naked  eye  ;  but  the  microscope  shows  that  the 
places  where  those  holes  seem  to  be,  are  really 
covered  with  an  exceeding  thin  and  white 
membrane.  The  under  side  of  the  herb  Mer- 
cury,  looks  as  if  rough  cast  with  silver,  and  the 
ribs  full  of  white  round  transparent  balls,  like 
numberless  grapes,  fastened  by  slender  foot- 
stalks. A  sage  leaf  appears  like  rug  or  shag, 
full  of  knots,  tasseled  with  silver  thrums,  and 
embellished  with  fine  round  crystal  beads  or 
pendants,  fastened  by  little  foot'>stalks.  The 
under  side  of  a  rose  leaf,  but  especially  of 
sweet-briar,  looks  diapered  with  silver." 

"  Every  body  knows  that  the  leaves  of  sting- 
ing nettles  are  thick  set  with  sharp  prickles, 
that  penetrate  the  skin  when  touched,  and 
occasion  pain,  heat,  and  swelling :  which 
symptoms  were  imagined,  formerly,  to  ensue 
from  the  prickles  being  left  in  the  wounds 
they  make.  But  the  microscope  discovers 
something  much  more  wonderful  in  this  com- 
mon vegetable,  and  shows  that  its  prickles  are 
formed  and  act  in  the  same  manner  as  the 
stings  of  living  animals.  For  every  one  of 
tttem  is  found  to  be  a  rigid,  hollow  body,  ter- 
minating in  the  most  acute  point  imaginable, 
with  an  opening  near  its  end.  At  the  bottom 
of  this  cavity  lies  a  minute  vessel  or  bag,  con- 
taining a  limpid  liquor,  which,  upon  the  least 
touching  of  the  priokles,  is  spirted  through  the 
little  outlet  ;  and,  if  it  enters  the  skin,  pro- 
duces the  mischief  before  mentioned  by  the 
pungency  of  its  salts.  Hence  it  comes  to  pass, 
that  when  the  leaves  of  the  nettles  are  consid- 
.  erably  dried  by  the  heat  of  the  sun,  they  sting 
but  very  little ;  whereas  such  as  are  green 
and  juicy,  produce  violent  pain  and  inflamma- 
tion. But  the  quite  contrary  to  this  would 
happen,  if  the  symptoms  were  only  owing  to 
the  breaking  of  the  prickles  in  the  flesh  :  since 


when  dry,  tbey  muft  be  more  brittle,  as  well 
as  more  rigid,  than  when  they  abound  with 
juice."  Our  author  concludes  bis  remarks 
by  suggesting  this  query  : — "  Are  there  any 
valves  in  the  vessels  of  vegetables,  as  ia  those 
of  animals,  to  let  the  juices  pass,  but  bindei 
their  return?"  To  this  inquiry  we  believe 
no  aniiwer  has  yet  been  returned  by  any  sub 
sequent  observer:  it  is  scarcely  necessary  tD 
say  that  it  is  deserving  of  patient  investiga- 
tion. • 

We  must  now  briefly  glance  at  the  general 
structure  of  those  cryptogamian  plants,  whose 
parts  are  too  minute  to  be  distinctly  seen  by 
the  naked  eye.  Of  these  plants  there  are 
four  Orders: — the  Ferns,  the  Mosses,  the 
Algae,  and  the  Fungi. 

The  most  remarkable  features  in  the  farnt, 
namely,  their  seed-vessels  and  seeds,  have  al- 
ready been  noticed.  The  seed-vessels  aie 
termed  capetdeSy  and  are  usually  surrounded 
by  an  elastic  ring ;  the  seeds  themselves  are 
named  spondee.  These  are  objects  that  re- 
quire  considerable  magnifying  power  to  de- 
velope  them.  The  leafy  stem  of  the  fern  (the 
frond)  is  an  object  of  great  interest  when  viewed 
on  the  under  side,  which  exhibits  all  the  seed- 
vessels  arranged  in  regular  dotted  lines. 

The  mosses  are  a  numerous  family  of  ven 
minute  plants.     '*  They  are   supposed  to  be 
devoid  of  woody  fibre   and  vascular   tissoe. 
When  a  leaf  is  carefully  examined,  the  sep^ 
which  divide  the  different  cells  that  compose 
it,  will  in  many  species  be  found  to  consist  d 
a  single  spiral  line,  taking  a  spiral  course  frDcn 
one  end  of  the  ceil  to  another.      To  observs 
this,  it  will  be  advisable  previously  to  soa^ 
the  moss  in  water,  in  order  to  expand  the  cells. 
In  collecting  mosses,  it  is  essential  to  procars 
them  with  the  theca  (before  noticed  and  illus- 
trated,) '*  as  without  it,  it  is  very  difiScalt  id 
determine  the  genera  to  which  they  belong.' 
Plate  35,  fig.  37,  is  a  leaf  of  q>hagnsan^  morr 
usually  known  under  the  name  of  bc^-mosi. 
By  reflected  light,  and  when  laid  on  a  dark- 
coloured  stage,  it  appears   delicately   vrbite. 
and  the  fibrous  structure  of  the  septals  read lU 
perceived.      When   viewed    by    transmittec 
light,  the  regularly  disposed  hexagonal  cell* 
present  the  appearance  of  delicate  tracery,  or 
lattice  work.     It  is  here  shown  under  the  kr^ 
power  of  100  on  the  surface.     "  Mosses  of  a 
kinds  are  agreeable  objects,  and   appear,  b} 
the  microscope,  to  be  as  perfect  in  their  leaver 
flowers  and  seeds,  as  the  largest  plants  or  tre^^ 
Those,  particularly,  that  grow  on  the   rock- 
and  coasts  of  the  sea,  exhibit  amazing heaufie^ 
The  order,  named  algesy  includes  toe    licber^, 
fuci,  and   confervas;   and   those  exceedin*;  ;> 
minute  vegetations  which  compose  the    sj^^r. 
matter  on  unfrequented  paths,  and  alsu  t^- 
various  kinds  of  mouldiness,  may  be   plar^ 
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under  this  order.  The  lichens  grow  on  rock, 
the  trunka  of  trees,  old  palings.  Sec,  and  are 
more  usually  known  by  the  names  of  wall- 
moss  and  tree-moss.  Their  generic  distinc- 
tions are  founded  on  a  microscopic  examina- 
tion of  their  organs  of  fructification,  which 
commonly  resemble  little  cups  or  shields.  The 
fuci  (or  seaoweeds)  form  a  most  interesting 
class  of  microscopic  objects  ;  there  is  a  won- 
derful variety  of  them,  and  the  structure  of 
every  genera  is  either  exceedingly  beautiful, 
or  singularly  curious  in  its  details.  Plate  35, 
fig.  38,  exhibits  a  species  of  sea-weed,  under 
a  superficial  amplification  of  100.  The  con- 
fervas are  aquatic  vegetations  consisting  of 
capillary  tubes  only,  and  in  many  of  them 
the  mode  of  propagation  is  extremely  simple  : 
in  the  conferva  jfbntinaHs,  it  consists  merely  in 
*'  the  enlargement  of  one  end  of  the  thread-like 
plant  into  a  globular  ball,  which  afterwards 
falls  off  and  expands  into  a  thread  of  the  same 
kind."  The  confervas  include  the  genera 
Chora ^  and  NUeUoy  in  which,  as  before  ob- 
served,  the  cellular  circulation  is  distinctly 
seen.  The  appearances  presented  under  the 
microscope,  by  the  different  kinds  of  mouldi. 
ness  is  most  remarkable.  Every  species  is 
resolved  into  a  perfect  plant,  '*  bearing,"  says 
Baker, ''  leaves,  flowers,  and  seeds,  and  in- 
creasing in  a  manner  almost  incredible  :  for 
in  a  very  few  hours  the  seeds  spring  up,  ar. 
rive  at  fall  maturity,  and  bring  forth  seed 
themselves;  so  that  a  day  produces  several 
generations  of  them."  The  usual  form  of  these 
minute  plants  consist  of  a  capillary  tube,  the 
stem,  and  a  small  round  head,  the  fruit  or  seed 
vessel  ;  this  latter  ripens,  bursts  open,  and 
scatters  the  seed  around  it.  The  fioigi^  of 
which  the  common  mushroom  is  a  representa: 
tive, ''  consists  of  plants  mostly  of  a  spongy  or 
cork- like  texture  ;  they  are  generally  of  short 
duration,  and  bear  their  seeds  in  gills  or  tubes, 
or  attached  to  fibrous  or  spongy  substances. 
Their  generic  characters  are  taken  from  the 
disposition  of  their  seeds,  or  from  their  external 
figure  or  appearance.  The  greater  number 
of  the  fungi  are  indigestible  poisonous  matter, 
and  the  edible  mushrooms  ought  to  be  collected 
with  care."*  Mr  Pritchard observes, — ^"  their 
structure  is  simple,  and  mostly  consists  of  cell, 
ular  tissue,  in  which  the  minute  seeds  or 
sporules  are  disposed.  They  are  found  in  all 
damp  places  in  which  there  is  not  a  free  cur- 
rent of  air."  Before  the  invention  of  the  mi- 
croscope,  it, was  believed  that  the  various  kinds 
of  fungi  *^  might  be  generated  at  any  time, 
and  from  any  kind  of  putrified  substance,  either 
animal  or  vegetable,  toithoui  seed;  merely  by 
the  friendly  concurrence  of  either  natural  or 
artificial  heat  and  moisture."     In  reference  to 
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this  opinion,  an  old  raicrographer  justly  re- 
markB  : — *'  It  must  be  owned,  that  heat  and 
moisture,  and  oftentimes  a  degree  of  putrefac- 
tion in  the  substance,  are  requisite  to  make 
these  little  plants  thrive  ;  but  that  such  prin. 
ciples  should  be  able  to  create  them,  must,  I 
think,  be  past  belief."  The  destructive  fungi 
of  wood,  (merulius  destruens  and  vastator,)  more 
popularly  known  as  the  dry  rot,  are  singular 
microscopic  objects  when  examined  in  detail ; 
as  are  also  the  uredo  segetum^  &c.,  which  cause 
rust,  smut,  8cc.,in  grain,  and  whose  fructifica- 
tion consists  in  a  mealy  powder,  under  the 
cuticle  of  the  plants. 

With  a  brief  mention  of  the  microscopid 
phenomena  exhibited  in  the  woody  formations 
of  trees,  shrubs,  &c.,  we  shall  conclude  our 
survey  of  the  vegetable  kingdom.  **  The  stem 
of  trees  and  shrubs  is  covered  externally  with 
a  very  fine  cuticle,  (rind,)  under  which  lie 
the  bark  and  the  liber  (Bass,)  the  latter  con- 
sisting almost  entirely  of  the  most  active  sap 
vessels,  and  consequently,  one  of  the  parts  most 
essential  to  the  support  of  the  plant  Placed 
more  internally,  is  the  alburnum  (sap  ;)  next 
to  it  is  the  true  wood,  and  next,  the  medulla 
(pith)  partly  within  the  interstices  of  the  wood, 
partly  down  the  middle  of  the  stem ;  its  quan- 
tity gradually  diminishing  as  the  age  of  tha 
tree  increases.  In  plants  of  this  kind  too,  one, 
or  more  properly,  two  new  layers  of  wood  are 
produced  yearly,  probably  by  the  alburnum, 
whence  it  is  possible,  from  the  number  of  such 
concentric  layers,  to  form  an  estimate  of  the 
probable  age  of  the  plant.  The  wood  of  palms 
forms  an  exception  to  this  disposition,  in  which 
no  such  concentric  layers  exist,  the  trunk  being 
equally  dense  throughout,  very  hard,  and  ap- 
parently traversed  by  partial  tubes  of  albur. 
num.  This  circumstance  is  of  importance  in 
assisting  the  decision  as  to  the  nature  of  fossil 
woods."  In  thin  transverse  and  vertical  sec- 
tions of  woods,  (such  as  are  prepared  by  Mr 
Pritchard  for  the  gratification  of  the  micros, 
copic  observer,)  all,  or  the  greater  part,  of  the 
characteristics  above  named,  are  clearly  dis- 
tinguishable under  a  moderate  magnifying 
power.  The  great  points  of  inquiry  and  ex- 
amination in  this  class  of  objects,  are  the  form 
and  disposition  of  the  ctUtdar  tissuey  woody  fibre^ 
and  vascular  tissue,  "  The  cellular  tissue  composes 
the  pith  and  soft  parts  of  a  tree  or  plant ;  when 
minutely  examined,  it  is  found  to  consist  of 
distinct  vesicles  of  various  forms  cohering 
together :  they  vary  in  size  from  l-30th  of  an 
inch  to  1.600th  ;  the  largest  are  found  in 
aquatic  plants  and  in  the  gourd  tribe."  This 
cellular  tissue,  or  the  vesicles  of  which  it  is 
composed,  is  filled  with  the  nutritive  juices 
of  the  plant,  whether  absorbed  by  the  bark  oi 
furnished  by  capillary  tubes  from  the  root ; 
and  in  these  small  reservoirs,  it  is  probable, 
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the  fluids  undergo  a  preparation  for  the  pur. 
poses  they  are  to  serve.  **  The  woody-flbre  is 
best  observed  in  the  vertical  sections,  cut  either 
parallel  or  perpendicular  to  the  medullary 
rays:  it  consists  of  slender  tubes  gradually 
diminishing  towards  the  ends.  The  fibres 
vary  greatly  in  diameter ;  the  largest  are  in 
the  coniferae  :  in  the  liroe'tree  they  often  ex- 
ceed  1.50th  of  an  inch.  The  vascular  tissue 
consists  of  membraneous  tubes,  with  conical 
extremities,  internally  furnished  with  fibre. 
When  the  fibre  consists  of  one  or  more  threads 
coiled  spirally  like  a  screw,  it  is  called  a  spiral 
vessel:  when  the  fibre  consists  of  rings,  it  takes 
the  name  of  annular  vessel ;  and  if  in  small 
pieces,  ducted  vessels ,  eithe  r  reticulated  or  dotted  " 
The  vascular  tissue  of  plants  acts  in  concert 
with  the  cellular  tissue  for  the  collection  and 
preparation  of  the  nutritive  fluids.  Our  mi- 
croscopic knowledge  of  the  economy  of  vege. 
table  organization,  is  far  from  being  complete  ; 
and,  perhaps,  at  present  we  can  do  little  more 
than  express  our  admiration  at  the  wonderful 
operations  which  mus/be  continually  going  for- 
ward in  that  laboratory,  the  trunk  or  stem  of  a 
tree.  **  Every  tree,"  Adams  observes, "  may  be 
considered  as  consisting  of  numerous  concen- 
tric strata  or  flakes,  forming  so  many  cones, 
inscribed  one  within  the  other,  and  whose 
number  is  almost  indefinite.  The  most  ex- 
terior  contain  the  rudiments  of  the  bark  ;  the 
more  interior,  those  of  the  wood.  In  the 
germ  they  are  gelatinous,  by  degrees  they 
become  herbaceous,  and  in  process  of  time 
assume  the  consistence  of  wood.  Thus  the 
stem,  the  root,  and  the  branch,  may  be  con- 
sidered as  formed  uf  a  prodigious  number  of 
concentric  vertical  strata,  each  composed  of 
different  fascicles  of  fibres  ;  which  fibres  are 
again  formed  of  smaller  ones.  The  spaces 
between  these,  and  among  the  fibres,  are  filled 
up,  interwoven  with,  and  connected  by  the 
cellular  tissue,  of  which  the  radial  insertions 
are  formed," 

Plate  35,  fig.  39,  exhibits  the  singular 
formation  of  the  aloe  as  developed  in  a  trans- 
verse section,  under  the  amplifying  power  of 
100  on  the  surface.  This  object  discovers  the 
character  of  cellular  tissue  in  a  very  pleasing 
manner. 

Fig.  40,  shows  the  fine  longitudinal  fibres  of 
the  palm,  under  a  superficial  power  of  90,000. 
Fig.  49,  is  a  transverse  section  of  the 
clematis,  showing,  under  a  superficial  power 
of  400,  the  wonderful  arrangement  and  ex. 
quisite  structure  of  its  tissues. 

We  come  now  to  consider  the  minute  for- 
mations and  phenomena  of  the  animal  kingdom, 
A  large  volume  would  scarcely  suffice  for  a 
particular  and  detailed  examination  of  animal 
minutiae  :  all  therefore,  that  we  can  propose 
to  ourselves  in  a  division  of  a  single  chapter. 


is  to  take  a  general  andcomprehensiYcsurrei, 
particularizing  only  in  a  few  instances  by  war 
of  illustration. 

We  commence  with. a  slight  notice  of  tbe 
bony  structures  in  animals.    These  are  broQgbi 
under  microscopic  examination,  in  tbe  same 
way  as  the  cuttings  of  wood ;  viz.  by  obtaining 
extremely  thin  vertical  and  transverse  sections, 
which  are  to  be  viewed  both  in  a  dry  state  and 
moistened  with  water.  We  are  instantly  struck 
with   the    resemblance    between   them  and 
vegetable   formations :  in  tbe  transverse  sec- 
tions we  observe  the  cavity  formerly  occapied 
by  the  marrow,  answering  to  tbe  medaDa  in 
plants;  the  perforations,  resembling  cellular 
tissue  ;  and  the  concentric  circles,  indicating 
tbe  process  by  which  the  structure  is  enlarged. 
In  verticle  and  oblique  sections  tbe  vegetable 
analogy  is  still  preserved,  in  the  disposition 
and  character  of  the  fibres.     The  miuda  d 
animals  are  to  be  examined  in  like  manner: 
by  cutting  thin  slices  of  dried  flesh  in  vanoQ> 
directions,  and  viewing  them  first  in  their  dry 
state,  and   afterwards   when   saturated  wiii 
water.       The   formation   of    the   fibres  and 
muscular  vessels,  (the  latter  much  resembtin; 
the  vascular  tissue  of  plants  J  is  worthy  of  at. 
tentivc  examination  ;  it  is  not,  however,  iV 
mere  beauty  or  singularity  of  formation  tbat 
renders   them  interesting,  for  from  a  micit)* 
scopic  investigation  of  these  structures  we  are 
enabled  to  infer  with  certainty  concerning  t'&t 
strength  and  activity  of  the  animals  to  wbich 
they  respectively  belong.       The  harm,  W«- 
nut/r,  &c.  of  animals  form   a  class  of  objecii 
that  are  brought  under  view  in  the  same  man. 
ner   as   the    preceding.       Thin  slices  cut  r 
two  or  three  directions  exhibit  the  fibres  and 
cellular  cavities  ;  and  a  vegetable  structure  is 
farther  evidenced  by  treating  them  as  opaqoe 
objects,  and  observing  the  character  of  the  ex- 
terior.     If,  for  instance,  the  outer  surface  &I 
the  human  nails  be  attentively  examinefl,  i- 
will  be  found  to  consist  of  a  vast  number  oi 
layers  ;  and  if  we  take  a  hedgehog  or  porcu- 
pine's quill  (the  structure  of  which  is  tbe  sane 
in  principle  with  that  of  the  nails,  hoofs,  &c 
we   shall   discover  the   true  nature  of  thesf 
layers,  which  are,  in  fact,  conical  cups  sbooi* 
ing  successively  one  out  of  the  other.    Pi>^ 
34,  ^g.  27,  exhibits  a  transverse  section  of  ^ 
hedge-hog's  quill,  wherein  we  see  a  mcduu 
or  pith,  cellular  cavities,  and  other  vegetab^ 
characteristics.     We  perceive,  then,  a  wos- 
derful    analogy  in    these   structures  to  tb 
woody  formations  of  trees,  both  in  the  intcTtu. 
disposition  of  parts, and  the  exterior  accessic>n^ 
arising  from  progressive  growth.     Tbe  hisfl 
of  dinerent  animals  are  very  similar  to  i^: 
horns  and  nails,  &c.  inasmucn  as  they  con^i^' 
of  cups  inserted  within  each  other,  and  ^ 
teriorly  exhibit,  (so  far  as  micrograpbers  ba« 
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succeeded  in  examining  transverse  sections,) 
nearly  the  same  vegetable  characteristics.  In 
general}  however,  the  cups  are  more  readily 
distinguished  in  hairs  than  in  the  nails,  or 
porcupine's  quills,  and  other  objects  of  this 
class  ;  there  is  also  a  much  greater  variety  of 
structure  in  the  former  than  in  the  latter. 
Plate  34,  figs.  I  to  7,  exhibit  some  interesting 
varieties  of  hairs,  of  which  we  shall  speak  in 
order.  We  give  no  illustration  of  the  human 
hair,  because  in  the  adult  its  character  is  so 
much  defaced  by  friction,  that  it  exhibits, 
even  under  a  deep  power,  little  more  than  the 
appearance  of  a  polished  cylinder.  In  the 
hair  of  an  infant  newly  bom,  the  serratures 
on  the  sides,  or  more  properly,  the  cup  shajied 
processes,  are  readily  distinguished ;  we  had 
not,  however,  when  engaged  on  our  drawings, 
an  opportunity  of  procuring  a  specimen.  Hairs 
may  be  described  genera^  as  cylindrical 
bodies,  composed  of  a  vast  number  of  minute 
fibres,  with  cellular  cavities  interposed  ;  some 
have  spiral  lines  running  up  the  interior  ;  and 
from  observation  of  a  few  varieties,  it  may  be 
inferred  that  all  are  furnished  with  an  appa. 
ratus  resembling  the  stomata  in  the  leaves  of 
vegetables.  We  proceed  at  once  to  describe 
the  figures  before  referred  to. 

Fig.  1.  The  hair  of  the  Dermestee. — This 
insect  belongs  to  the  order  coleoptera,  and  is 
remarkable  for  the  beautifully  formed  hair 
which  covers  it  in  the  larva  state.  There  is 
a  variety  in  the  structure  ;  some  of  the  hairs 
resemble  an  oat  beard,  and  others  exhibit  the 
character  shown  in  our  specimen.  A  more 
delicate  and  beautiful  object  than  the  spear- 
shaped  hair  can  scarcely  be  submitted  to  the  mi- 
croscope.  The  lowest  power  by  which  it  can 
be  seen,  is  100  linear  ;  but  to  develope  its 
details  satisfactorily,  a  power  of  SOO  linear  is 
requisite,  which  is  the  one  we  have  used. 
This  object  is  considered  an  excellent  test  of 
the  defining  power  of  a  good  microscope. 

Fig.  9.  The  hair  of  a  mouse* — The  char- 
acteristics of  thb  subject,  when  viewed  by 
transmitted  light,  are  dark,  transverse  stripes, 
some  of  which  are  broken,  whilst  others  extend 
quite  across  the  hair.  On  closer  and  more 
attentive  observation,  these  appearances  are 
discovered  to  arise  from  a  kind  of  spiral  spring 
occupying  tlie  tube  of  the  hair,  and  a  number 
of  im perforations  on  the  surface. 

Fig.  3.  The  hair  of  a  hat — From  the  re- 
semblance between  the  mouse  and  the  bat,  it 
will  excite  a  little  surprise  to  observe  the  very 
decisive  difierence  of  structure  in  the  hairs  of 
these  two  animals.  That  of  the  latter  some- 
times presents  the  appearance  of  a  screw,  or 
of  a  number  of  small  conical  cups  inserted 
into  each  other ;  other  specimens  seem  to  be 
formed  of  two  distinct  hairs  twisted  together  ; 
and  some  exhibit  in  connection  with  these  pe- 


culiarities, striped  markings  resembling  those 
on  the  hair  of  the  mouse. 

Fig.  4.  The  hair  of  a  bee, — This  is  a  very 
beautiful  object,  but  requires  a  good  defining 
power  to  show  the  structure  satisfactorily. 
The  hair  itself  resembles  a  jointed  bamboo 
cane ;  and  from  each  joint  small  delicate 
spines  shoot  out  The  hair  terminates  in  a 
number  of  these  spikes,  one  of  which  is  uni- 
formly  longer  than  the  rest 

Fig.  5.  The  hair  of  a  dormouse, — This  is 
very  similar  to  the  hair  of  a  mouse.  The 
points  of  difference  seem  to  consist  in  the 
regularity  of  the  stripes  on  that  of  the  dormouse, 
and  its  greater  delicacy. 

Fie.  6.  The  hair  of  a  mole. — This  is  a  most 
singular  structure.  The  interior  exhibits  the 
remarkable  transverse  stripes  observed  in  the 
hair  of  the  mouse  and  dormouse,  and  the  ex- 
terior presents  a  formation  somewhat  resem- 
biing  that  of  the  bat's  hair. 

Fig.  7.  The  hair  of  a  caterpillar. — We 
notice  a  great  similarity  between  this  object 
and  the  hair  of  a  bee.  The  tube  of  the  hair 
is  not  jointed,  however,  in  the  caterpillar,  and 
the  lateral  spines  curve  the  contrary  way. 

These  objects  are  all  shown  as  developed 
by  a  doublet  linear  power  of  200. 

The  next  animal  appendage  to  which  we 
shall  allude  is  the  feathere  of  birds,  wherein 
we  notice  very  distinctly  the  same  degree  of 
analogy  to  vegetable  formations,  as  is  found 
to  exist  in  the  hair,  &c.  The  microscopic  in- 
quirer is  frequently  called  upon  to  pause  and 
admire  the  wonderful  adaptation  of  parts  in  the 
various  structures  he  examines ;  and  to  note 
the  absolute  dependency  of  the  largest  forma, 
tions  on  the  microscopic  elements  of  which 
they  are  composed.  Let  us  illustrate  this 
remark  in  the  case  of  feathers. — The  feathers 
of  birds  unite  to  form  the  wing^  a  locomotive 
member  which  must  be  light,  yet  at  the  same 
time  impervious  to  air ;  which  must  have 
great  freedom  of  motion,  and  yet  not  be  liable 
to  permanent  disarrangement  of  its  parts.  The 
most  superficial  observer  will  have  noticed  the 
way  in  which  tlie  feathers  are  disposed  in  the 
wing ;  they  over. lap  each  other  through  their 
whole  length,  and  this  principle  of  over  lap- 
ping extends  to  all  the  divisions  and  minute 
subdivisions  of  the  feathers.  Another  thing 
also  is  too  obvious  to  have  escaped  notice,  that 
the  upper  side  of  every  feather  is  convex,  and 
the  under  side  concave,  and  that  the  convex 
side  of  one  feather  lies  partly  within  the  con- 
cave side  of  another.  This  principle  of  format 
tion  likewise  extends  to  the  most  minute  parts. 
Then  again  there  is  an  elastic  force  exerted  in 
every  feather,  and  in  every  part  of  a  feather, 
for  preserving  and  restoring  the  natural  ar- 
rangement There  is,  in  short,  a  beautiful 
display  of  creative  Wisdom  in  the  wing  of  a 
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bird,  whether  we  regard  the  mtierial  of  which 
it  is  wroaght,tbe  elegance  of  its  sereral  parts, 
or  the  admirable  dependency  of  those  parts 
on  each  other.  A  feather  comdsts  of  three 
distinct  parts— the  quill,  the  stem,  and  the 
fibres  that  clothe  the  stem  on  each  side.  The 
quiil  is  at  once  the  root  of  the  strocture,  and 
a  reservoir  for  tlie  nutriment  required  to  sus- 
tain it  The  stem  is  the  tree  trunk  ;  and  the 
literal  fibres  are  the  branches  which  it  puts 
forth.  When  we  examine  one  of  these  fibres 
microscopically ,  we  find  smaller  fibres  arranged 
along  its  edges  ;  and  if  these  last  be  subjected 
to  a  very  deep  power,  we  discover  that  they 
are,  in  like  manner,  fringed  with  fibres  cor« 
respondingly  minute.  The  most  delicate 
filaments  of  the  feather  exhibit  a  hair-iike 
structure,  being  composed  of  cups  inserted  one 
within  another ;  or  they  present  the  appear, 
aiice  of  a  jointed  cane.  The  last  named  pecu- 
liarity is  illustrated  in  plate  84,  fig.  8,  which 
shows  an  exceedingly  minute  filament  of  fea- 
ther down  as  it  appears  under  a  linear  magni- 
fying power  of  sob.  The  exquisite  finish  of 
the  joints  is  very  remarkable.  We  shall  offer 
onlv  one  general  illustration  of  the  structure 
of  feathers,  selecting  our  specimens  from  the 
delicate  plumage  of  the  humming-bird,  as  ex- 
hibited and  detailed  in  plate  34,  figs.  S6,  31, 
34,  35,  36.  Before  entering  into  a  descrip. 
tion  of  these  objects,  we  step  aside  to  notice  a 
remark  by  Mr  Pritchard  on  the  hair  of  the 
bird-catching  ^dar  of  South  Amercia  {Micro* 
icopic  OhfecU,  pi.  9.)  **  That  taken  from  the 
palpi  is  branched,  and  towards  the  extremity 
the  central  stem  enlarges,  becomes  fluted,  and 
assumes  a  bright  orange  colour.  The  use  of 
this  augmentation  in  bulk  towards  the  end  is 
not  ascertained ;  but  I  may  remark  that  a 
similar  structure,  on  a  larger  scale,  may  be 
observed  in  the  small  feathers  from  the  breast 
of  the  Indian  hummingJ>ird.'*  Now  from 
observing  a  number  of  these  feathers  in  dif* 
ferent  stages  of  developement,  the  writer  was 
enabled  to  ascertain  the  real  character  of  the 
formations  to  which  Mr  Pritchard  alludes ; 
and  the  reader  will,  we  think,  be  disposed  to 
admire  their  singular  use  and  remarkable 
structure.  Figs.  31  and  35,  are  perfect  fea- 
thers, about  one.tenth  of  an  inch  in  length ; 
the  latter  exhibits  the  orange-coloured  *'  en- 
largements" just  named  and  a  number  of 
downy  fibres  of  a  pearly-gray  tint  It  forms 
a  most  beautiful  opaque  object  for  the  micro- 
scope ;  the  rich  colour  of  the  pods  contrasting 
very  pleasingly  with  the  other  parts  of  the 
feather.  Fig.  34,  is  one  of  the  pods  much 
enlarged  ;  and  we  call  particular  attention 
to  the  lateral  fibres  which  are  escaping  from 
crevices  or  fissures  on  each  side  of  the  pod. 
We  could  have  given  other  illustrations  on 
this  point,  showing  the  gradual  opening  of  the 


pod,  and  the  expansion  of  the  fibres  therein 
contained.  Pig.  S6,  exhibits  the  vltimate 
character  of  the  pod  when  it  haa  burst,  and 
suffered  the  formation  within  fully  to  expand 
itself.  In  this  state  it  still  retains  the  bngbl 
orange  tint  Fig.  3 1 ,  presents  a  faithful  de- 
lineation  of  the  feather  when  all  the  poda  have 
opened.  The  three  tufts  which  terminate 
each  division  are  worthy  of  regard  ;  and  the 
beautiful  regularity  of  the  whoM  ravst  excite 
admiration.  It  will  be  noticed  that  in  nnder. 
going  this  wonderful  alteration  of  form,  the 
feather  loses  much  of  the  fine  downj  filaments 
observable  in  fig.  35.  We  should  likewise 
remark,  that  the  perfect  developement  of  the 
feather  is  in  some  degree  dependent  on  the 
position  it  occupies  on  the  body  of  the  bird ; 
for  we  observed  several  specimens  in  which  the 
pods  gave  no  sign  of  opening,  though  the  fea- 
thers were  as  mature  in  other  respects  as  those 
which  were  on  the  point  of  full  expansion. 
Pig.  36,  is  one  of  the  finest  fibres  of  fig.  33, 
magnified  300  times  in  diameter.  In  passing 
from  this  brief  notice  of  feathers,  we  woold 
earnestly  recommend  the  admirer  of  natural 
beauty,  (if  he  should  be  a  person  with  sense 
sufiicient  not  to  dapise  smaU  tkiny»^  to  amuse 
his  leisure  hours  by  attentively  examining  the 
structure  of  the  various  plumage  that  adorns 
the  feathered  race. 

We  proceed  to  remark  upon  the  scmlet  and 
pertpiraiory  pores  of  the  hwnan  skim.  The 
scarf-skin  of  the  human  body  is  covered  in  all 
parts  with  rows  of  exceedingly  minute  scales, 
disposed  three  deep,  that  is,  the  first  line  oi 
scales  is  in  a  good  degree  covered  by  the  se- 
cond, and  the  second  by  the  third.  The  white- 
ness of  the  exterior  skin  is  probably  owing  to 
this  triplication  of  the  scales,  since  on  the  lips, 
where  they  scarcely  overlay  each  other  at  ail. 
the  minute  blood  vessels  shine  distinctly. 
Owing  to  the  constant  friction  of  the  hands 
and  feet,  and  their  becoming  callous  by  con- 
tinued use,  it  is  not  easy  to  procure  good  spe- 
cimens of  the  scales  from  these  members; 
but  from  any  of  the  unexposed  parts  of  the 
body  they  are  readily  obtain^,  by  scraping 
the  skin  with  the  back  of  a  penknife.  To  the 
naked  eye  they  appear  a  mass  of  indistin- 
guishable white-dust;  but  if  they  be  suspend- 
ed  in  a  drop  of  water,  which  causes  'them  tu 
separate,  their  true  form  is  rery  pleasingly 
developed.  Their  figure  resembles  the  upper 
half  of  a  spear*s  head.  To  obtain  a  microsco- 
pic view  of  the  arrangement  of  the  scales,  cut 
irom  between  the  fingers  with  a  very  sharp 
penknife,  an  extremely  thin  piece  of  tbe  skin 
and  submit  it  to  a  powerful  magnifier.  The 
shortest  diameter  of  these  scales  does  not  ex- 
ceed 1- 1 500th  of  an  inch;  and  their  number 
on  a  square  inch  of  the  human  body  is  not 
less  than  one  million. 
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The  pores  of  the  skin  are  minate  excretory 
ducts,  discharging  the  superfluous  humours 
of  the  body ;  they  also  convey  to  the  absorbent 
v^essels  of  the  true  skin,  the  fluid  and  gaseous 
products  of  the  surrounding  atmosphere. 
Hence  it  is,  that  a  derangement  of  these  mi. 
nute  valves,  or  a  suspension  of  their  functions, 
causes  serious  injury  in  the  animal  economy  ; 
and  it  is  almost  a  demonstrable  fact,  that  all 
the  diseases  to  which  the  human  body  is  lia. 
ble,  take  their  origin  from  a  partial  or  gene* 
ral  interruption  to  the  porous  machinery  of  the 
skin.  It  will  readily  be  conceived  that  great 
disorders  must  arise  in  the  system  when  the 
exhalation  of  humours  is  stopped,  and  those 
active  agents  the  absorbents,  are  inactive.  A  s 
a  preservative  of  health,  nothing  is  more  wor- 
thy of  attention  than  thb  simple  precept ; — 
wash  the  skin  clean,  remove  with  flesh-brushes 
all  the  scales  which  are  daily  shed,  and  which 
if  sufiered  to  remain  upon  the  skin,  mat  toge« 
ther  and  impede  the  action  of  the  pores;  when 
the  perspiration  is  too  scanty,  as  evidenced 
by  extreme  dryness  of  the  skin,  use  medicines 
that  will  determine  the  humours  to  the  sur« 
face  ;  when  the  perspiration  is  too  profuse,  as 
indicated  by  an  excess  on  the  least  exertion, 
take  medicines  to  moderate  the  activity  of  the 
secretory  organa  Here  is  a  volume  of  do- 
mestic medicine  in  a  few  lines. 

To  view  the  pores,  it  is  necessary  with  a 
keen-edged  penknife,  to  shave  off"  the  outer 
surface  of  the  skin  as  thinly  as  possible,  and 
then  to  cut  a  second  piece  from  the  same  place ; 
there  is  no  fear  of  inconvenience  from  the  ope- 
ration,  if  it  be  performed  with  a  light  hand, 
and  the  skin  be  taken  from  between  the  fin- 
gers. The  pores  are  covered  by  the  scales ; 
indeed  it  would  appear  that  the  latter  are  prin- 
cipally, if  not  wholly  designed,  as  a  protecting 
covering  to  these  minute  vessels.  The  num- 
ber of  the  pores  dispersed  over  the  human 
skin  is  too  large  for  our  conceptions ;  and  when 
we  state,that  on  the  lowest  estimate,  it  amounts, 
in  round  numbers,  to  two  thousand  millions ; 
we  offer  this  announcement,  simply  as  an  ef- 
fective comment  on  the  scriptural  declaration, 
that  *^  we  are  fearfully  and  wonderfully  made." 
The  process  of  perspiration  may  be  pleasing, 
ly  observed  on  a  warm  day,  in  the  following 
manner : — ^wash  the  hands  with  soap  and  warm 
water,  and  dry  them  thoroughly,  then  with  a 
magnifier  of  one  half  inch  focal  distance,  ob- 
serve the  small  ridges  in  the  palm  of  the  hand, 
and  along  the  edges  of  these,  the  perspiration 
will  be  seen  arranged  like  rows  of  pearls,  or 
more  properly,  like  dew  drops  on  a  flower. 

The  scales  of  fishts  are  objects  of  great  in- 
terest to  the  microscopic  inquirer,  from  the 
variety  of  form  and  texture  observable  in  them. 
Exceedingly  minute  scales  have  been  detected 
by  the  microscope  lying  between  the  epider- 


mis and  the  true  skin  of  an  eel.  We  extract 
a  few  general  remarks  on  this  class  of  objects 
from  Baker.  *'  These  scales  are  not  supposed 
to  be  shed  every  year,  nor  during  the  whole 
life  of  the  fish,  but  have  an  annual  addition 
of  a  new  scale,  growing  over  and  extending 
every  way  beyond  the  edges  of  the  former,  in 
proportion  to  the  growth  of  the  fish  ;  some- 
what in  the  same  manner  as  the  wood  of  trees 
enlarges  yearly^  by  the  addition  of  a  new  cir- 
cle next  the  bark  ;  and  as  the  age  of  a  tree 
may  be  known  by  the  number  of  ringlets  its 
trunk  is  made  up  of,  so  in  fishes,  the  number 
of  plates  composing  their  scales  denote  to  us 
their  age.  Mr  Leeuwenhoeck  took  some 
scales  from  an  extraordinary  large  carp,  forty, 
two  inches  and  a  half  long,  and  thirty. three  and 
a' quarter  in  the  round,  which  were  as  broad  as 
a  dollar.  These  he  macerated  in  warm  water, 
to  make  them  cut  the  easier ;  and  then  cutting 
obliquely  through  one  of  them,  beginning  with 
the  first  formed,  and  very  little  scale  in  the 
centre,  he  by  his  microscope,  plainly  distin- 
guished forty  lamellas  or  scales,  glued  as  it 
were  over  one  another ;  whence  he  concluded 
that  the  fish  was  forty  years  of  age."  To  the 
arguments  hero  used  we  have  sundry  objec- 
tions to  offer :  in  the  firit  place,  the  scale  of  a 
fish  increases  exactly  in  the  same  manner  as 
a  crystal,  (say  the  crystal  of  common  salt),  by 
superposition  of  thin  laminae,  and  so  far  as 
we  have  observed,  it  is  as  impracticable  to  as. 
certain  the  exact  number  of  layers  in  the  one 
as  in  the  other;  and  consequently  we  can  de- 
rive from  the  scales  no  perfect  data  whence 
to  compute  the  age  of  the  fish.  And  in  the 
second  place,  the  yearly  addition  of  a  layer  to 
the  scale,  is  nothing  more  than  a  mere  suppo- 
sition, from  an  overstrained  analogy.  If  then, 
the  superpositions  be  effected  in  other  than 
yearly  intervals,  the  age  cannot  be  determin. 
ed ;  neither,  we  presume,  can  it  be  determined 
by  admitting  the  yearly  additions,  for  we  are 
not  assured  when  using  the  deepest  magnifiers, 
that  we  see  the  ultimate  divisions.  Indeed 
Leeuwenhoeck  himself  states,  that  the  scales 
of  fishes  are  composed  of  an  mfimtuds  of  layers 
or  laminsB ;  an  admission  founded  in  fact,  and 
altogether  fatal  to  the  fanciful  hypothesis  we 
have  noticed.  These  objects  require  to  be 
viewed  both  by  transmitted  and  reflected  light, 
in  order  that  all  their  peculiarities  of  surface 
and  structure  may  be  satisfactorily  observed. 
The  crystalUne  lenses  of  fishes  and  other  anU 
mats  exhibit  a  most  astonishing  structure  un- 
der the  microscope.  We  are  indebted  to  Sir 
David  Brewster  for  a  minute  and  particular 
description  of  these  formations,  which  we  shall 
present  to  the  reader  in  his  own  words,  intro- 
ducing it  by  two  or  three  sentences  from  Mi 
I  Pritchard's  Microscopic  Objects,  *'If  the  cry s- 
I  talline  lens  in  the  eye  of  a  fish,  be  minutely 
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examined  by  the  aid  of  the  microscope,  it  will 
be  found  to  be  composed  of  concentric  strata 
or  layers,  somewhat  resembling  the  coats  of 
an  onion.  Qne  of  these  lamines  separated, 
and  placed  under  a  powerful  microscope^  will 
be  seen  to  consist  of  flat  fibres  or  bands,  aris- 
ing from  each  pole  of  the  globular  lens,  and 
expanding  towards  the  equator,  like  the  spaces 
between  the  meridians  on  the  artificial  globe. 
The  edges  of  these  fibres  are  serrated,  and 
fit  into  each  other  like  the  teeth  of  a  double 
rack,  or  the  sutures  of  the  human  skull." 
**  When  the  power,"  observes  Sir  D.  Brews, 
ter,  '*  is  small,  or  the  microscope  not  good,  or 
the  laminse  too  thick  and  not  nicely  detached, 
each  row  of  interlocking  teeth  appears  as  a 
dark  line,  sometimes  as  sharp  as  a  black  line 
drawn  upon  paper  with  a  pen.  Sometimes 
the  lines  appear  rough  and  ragged,  and  as 
the  fibres  become  less  in  approaching  the 
poles,  the  black  lines  are  as  difficult  to  resolve 
into  teeth,  as  the  lines  on  test  objects.  The 
following  measures  will  show  what  a  wonder- 
ful structure  in  the  eye  has  been  disclosed  to 
us  by  the  microscope.  The  calculations  refer 
to  the  lens  of  a  cod,  four-tentbs  of  an  inch  in 
diameter. 

Number  of  fibres  in  mch  fauniiuB,  8500. 

Momberoftoetb  in  each  fibre,  .        19,500. 

Number  of  teeth  in  each  lamm»,  31,850,000. 

Number  of  fibres  lu  the  whole  loss.  5,000,000. 

Number  of  teeth  in  the  lens,  03,500,00^000. 

Or  the  lens  of  a  cod  contains  ^ve  millions 
of  fibres,  and  sixty  two  thousand  five  hundred 
millions  of  teeth ;  and  if  we  reckon  the  curved 
end  of  the  tooth  as  one  surface,  each  tooth 
will  have  six  surfaces,  which  come  into 
contact  with  the  corresponding  surfaces  of  the 
adjacent  tooth,  so  that  the  number  of  touching 
surfaces  will  be  three  hundred  and  seventy-five 
thousand  miUion8f  and  yet  this  little  sphere  of 
tender  jelly  is  as  transparent  as  a  drop  of  the 
purest  water,  and  allows  a  beam  of  light  to 
pass  across  these  almost  innumerable  joints, 
without  obstructing  or  reflecting  a  single  ray." 
We  have  here  given  Sir  D.  Brewster's  des- 
cription verbatim ;  but  we  must  enter  our  pro- 
test  against  the  system  of  wonder-making, 
into  which  it  appears  even  this  eminent  philoso- 
pher can  occasionally  fall.  No  useful  end 
is  obtained  by  entering  into  minute  numeric 
cal  details,  of  which  the  human  mind  can  con. 
jure  up  no  idea  ;  this  practice  prevailed  with 
the  early  micrographers,  and  the  consequence 
was,  that  their  writings  fell  into  neglect,  and 
ultimately  excited  little  attention,  except  from 
those  who  delighted  to  number  the  repetitions 
of  a  letter  in  the  Bible,  or  to  resolve  the  vast 
bulk  of  the  ocean  into  separate  drops  of  wa- 
ter.  It  is  this  practice,  and  it  only,  that  has 
caused  a  distaste  for  microscopic  inquiry,  and 
exhibited  it  as  a  puerile  pastime  which  should 
give  place  to   loftier  pursuits.      Let  all  the 


Wonders  of  the  minute  vrorld  be  unveiled ;  but 
let  this  be  done  without  ridiculous  exaggera- 
tion or  valueless  precision.  The  microscope 
will  never  be  other  than  a  childish  toy,  wo 
long  as  the  ohscrver*s  aim  be  rather  to  bewil. 
der  than  to  inform  the  popular  mind.  We 
have  deemed  it  right  to  make  these  observa- 
tions, at  a  time  when  the  instrument  is  ap- 
preaching,  possibly,  to  its  highest  perfection, 
and  when,  in  the  words  of  Dr  Goring,  '*  a 
new  and  golden  age  of  observation  may  be 
expected  to  commence." 

The  nature  of  the  hhod,  and  Us  drculatian 
through  the  veins  and  arteries  of  animal  bo- 
dies, can  be  thoroughly  understood  only  by 
microscopic  observation.  *'  When  Dr  Har- 
vey  made  his  grand  discovery  of  the  circula- 
tion  of  the  blood,  and  first  lectnred  upon  it  in 
St  Bartholomew's  hospital  in  1619,  he  was 
ridiculed,  and  lost  his  practice  through  main, 
tainiiig  what  was  then  supposed  to  be  so  ab- 
surd and  wild  a  theory.  The  idea  was  sug- 
gested to  his  mind  by  reflecting  on  the  valves 
of  the  heart  and  veins,  which  were  evidently 
so  planned  as  to  allow  a  fluid  to  pass  but  one 
way.  All  the  philosophical  reasoning,  how- 
ever, of  this  celebrated  man,  could  Dot  esta 
blish  what  appears  to  us  so  plain  a  truth,  ua- 
til  it  was  evidenced  in  the  circulation  of  cold 
blooded  animals  by  means  of  the  microscope, 
and  thus  placed  beyond  a  doubt.  Discerning, 
as  we  can  do,  the  very  forms  of  the  globules 
of  that  fluid,  as  they  flow  through  the  capilla- 
ries from  the  arteries  to  the  veins,  in  obedience 
to  the  laws  impressed  upon  them  by  the  At. 
mighty  Creator — viewing  this  sublime  phe- 
nomenon, by  which  life  itself  is  difiiised 
throughout,  and  sustained  in  every  part  of  the 
system, — who   can   resist   conviction   of  the 

freat  truth?"  The  same  eloquent  writer  (Id  r 
VitchardO  observes  in  another  place  :  '*  The 
globules  of  the  blood  may  be  seen  passing  ra- 
pidly  along  the  capillary  ends  of  Uie  arteries 
into  those  of  the  veins,  where  the  intervening 
member  is  sufliciently  diaphanous,  as  in  the 
ear  of  the  young  mouse^  the  fins  and  tail  of 
the  carp,  gold-fish,  stickle-back,  tadpole,  and 
of  most  small  fish  $  and  in  the  web  between 
the  toes  of  the  frog,  lizard,  eft,  &c.  In  the 
arachnoida,  (spider  tribe,)  at  the  joints  of  the 
legs,  I  have  observed  the  circulation  very  dis- 
tinctly, the  current  of  dark  globules  passing 
rapidly  at  each  pulsation  of  the  dorsal  vessel. 
In  the  antennae  and  wings  of  terrestrial  in- 
sects, it  has  also  been  seen  when  they  have 
just  emerged  from  the  chrysalis,  as  in  the 
perla  viridis  and  serablis  bilineata.  In  several 
aquatic  larvae  and  small  Crustacea,  the  circu- 
lating fluid  traverses  the  limbs,  antennas  and 
tail,  and  thence  moves  along  the  dorsal  vessel 
towards  the  head,  and  down  the  sides  of  the 
body,  in  cavities,  and  not  distinct  vessels; 
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hence  called  difftued  circulation.  The  most 
favourable  subjects  for  viewing  this  are  the 
larva  of  the  ephemera,  larva  of  hydrophilus, 
BRiatl  dysticus,  &c.  In  several  of  the  polypi- 
ferous  zoophytes,  as  the  tubularia  indivisa, 
sertulariae,  campanularise,  plumularise,  &c. 
Mr  Lister  has,  by  means  of  the  achromatic 
engiscope,  discovered  a  circulation  to  exist, 
which  in  many  respects  resembles  that  in 
plants.**  We  notice  in  the  serum  of  the  blood, 
when  microscopically  examined,  two  distinct 
kinds  of  bodies,  named  globuleg  and  discs  ;  and 
accordingly  as  the  one  or  the  other  preponde- 
rate in  the  fluid  mass,  the  vital  stream  is 
healthy  or  diseased.  The  globules  appear  to 
be  the  true  particles  of  the  blood,  and  the  discs 
a  simple  cohesion  of  a  number  of  these  into  a 
circular  plane ;  a  certain  proportion  of  these 
discs  may  probably  give  impulse  to  and  assist 
the  circulation,  whilst  an  undue  quantity  may 
render  the  motion  either  too  tardy  or  too  vio- 
lent **  Upon  submitting  the  blood  to  the  mic- 
roscope,  a  remarkable  fact  will  strike  every 
observer,  viz.  there  will  be  seen  a  continual 
motion  of  the  globules,  as  if  they  were  acted 
upon  by  some  unknown  agency.  This  motion 
appears  completely  vibratory,  like  a  balance 
which  has  received  an  impulse.  It  is  difficult 
to  account  for  this  phenomenon,  but  the  fol- 
lowing hypothesis  is  hazarded  ;  this  seeming 
tendency  to  motion  in  the  globules  may  be 
a  material  assistance  to  the  impulse  given  by 
the  heart,  whose  mere  mechanical  force,  (how- 
ever great,)  appears  hardly  sufficient  to  propel 
the  globules  through  such  inconceivably  mi- 
nute ramifications,  through  which  we  know 
it  does  pass,  previous  to  reaching  the  organ  of 
circulation  by  the  large  veins." 

We  now  direct  our  remarks  to  the  structure 
o(  insects  and  their  transformations,  from  which 
we  shall  pass  to  a  slight  review  of  purely  mi- 
croscopical insects,  or  such  as  require  the  mag- 
nifier to  develope  their  entire  figure:  these 
points  accomplished,  the  present  chapter  must 
be  taken  as  complete. 

The  eggs  of  insects  '*  assume  a  vast  variety 
of  forms :  some  are  furnished  with  covers,  the 
surfaces  of  many  are  elegantly  embossed  or 
fluted,  whilst  others,  as  those  of  the  bug,  (ci- 
mex  lectularius,)  have  their  surface  curiously 
granulated."  *'  The  eggs  are  contained  and 
arranged  in  the  body  of  the  insect,  in  vessels 
which  vary  in  number  and  figure  in  difierent 
species.  It  is  a  general  rule,  that  eggs  do 
not  increase  in  size  after  they  are  laid  ;  among 
insects,  however, we  find  an  exception  to  this; 
the  eggs  of  the  tenthredo  of  Linnaeus  increase 
after  they  are  laid,  but  their  shell  is  soft  and 
membranaceous.  The  eggs  of  insects  differ  in 
their  colours ;  some  may  be  found  of  almost 
every  shade,  of  yellow,  green,  brown,  and 
even  black."     The  eggs  of  the  lion  puceron 


are  deposited  on  the  leaves  of  the  plum-tree, 
and  several  other  trees,  in  clusters  of  ten  or 
twelve.  Each  egg  has  a  filament  attached  to 
it;  and  sometimes  the  egg  bursts,  in  which 
state  it  resembles  a  minute  flower  with  its 
stem.  These  flower- like  forms  are  the  shells  of 
tliose  eggs  from  which  the  insect  has  emerged. 
'*  Divine  Providence  instructs  the  insects,  by 
a  lower  kind  of  perception,  to  deposit  their 
eggs  not  only  in  safety  from  their  numerous 
enemies,  but  also  in  situations  where  a  suffi- 
cient quantity  of  food  is  on  the  spot,  to  sup- 
port and  nourish  the  larva,  immediately  on 
breaking  the  shell.  Some  deposit  their  eggs 
in  (he  oak-leaf,  producing  there  the  red  gall ; 
others  choose  the  leaf  of  the  poplar,  which 
swells  into  a  red  node  or  bladder.  The  leaves 
of  the  veronica  and  cerastium,  are  drawn  into 
a  globular  head  by  the  eggs  of  an  insect  lodged 
therein.  In  the  Lapland  A  Ips  there  is  a  fly 
covered  with  a  downy  hair,  called  the  rhein- 
deer  gad-fly ;  it  hovers  all  day  over  these  ani- 
mals, whose  legs  tremble  under  them.  They 
prick  up  their  ears,  and  flee  to  the  mountains 
covered  with  ice  and  snow,  to  escape  from  a 
little  hoyering  fly,  but  generally  in  vain,  for 
the  insect  but  too  soon  finds  an  opportunity  to 
lodge  its  egg  in  the  back  of  the  deer ;  the 
worm  hatched  from  this  egg  perforates  the 
skin,  and  remains  under  it  during  the  whole 
winter :  in  the  following  year  it  becomes  a 
fly.  The  gnat,  the  ephemera,  the  libellula, 
and  the  phryganca,  hover  over  the  water  all 
day  to  drop  their  eggs,  which  are  hatched  in 
the  water,  and  continue  there  all  the  time  they 
are  in  the  larva  state.  The  gnat  lays  but  one 
egg  at  a  time,  which  she  deposits  on  the  water 
in  a  very  ingenious  and  simple  manner  ;  she 
stretches  her  legs  out,  and  crosses  them,  thus 
forming  an  angle  to  receive  and  hold  the  first 
eggf  a  second  egg  is  soon  placed  next  the  first ; 
then  a  third,  and  so  on,  till  the  base  is  capa- 
ble of  supporting  itself ;  these,  as  they  come 
to  maturity,  sink  deeper.  The  fecundity  of 
insects  exceeds  in  an  astonishing  tiegree  that  of 
all  the  productions  of  nature.  The  follow- 
ing is  an  experiment  of  M.  Lyonet  on  the 
generation  of  a  moth  which  comes  from 
the  chenille  a  brosse:  out  of  a  brood  of  350 
eggs,  produced  by  a  single  moth  of  this  kind, 
he  took  eighty,  from  which  he  obtained,  when 
they  were  arrived  at  their  perfect  state,  fifteen 
females ;  whence  he  deduces  the  following 
consequence:  if  eighty  eggs  give  fifteen  females, 
the  whole  brood  of  350  would  have  produced 
sixty-five;  these  sixty-five,  supposing  them 
as  iertile  as  their  mother,  would  have  pro- 
duced SSyTSO  caterpillars,  among  which  thero 
would  have  been  at  least  4S65  females,  who 
would  have  produced  for  the  third  generation 
a  million  and  a  half  of  caterpillars.  It  is  not 
surprising,  therefore,  that  these  insects  should 
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be  80  numerous  in  years  favourable  to  their 
propagation."  Few  inaecta.howevery  long  sur- 
vive  their  last  transformation ;  and  notwith- 
standing their  amazing  fecundity  .mankind  suf- 
fer comparatively  small  annoyance  from  them, 
in  consequence  of  the  voracity  with  which  they 
prey  on  each  other,  and  the  avidity  with  which 
they  are  sought  and  devoured  by  birds  and  other 
animals.  The  eggs  of  insects  are  for  the  most 
part  opaque  objects,  and  admit  only  the  ex- 
amination of  their  outer  surface  ;  in  some  few 
instances,  however,  they  can  be  viewed  by 
transmitted  light  when  the  interior  structure 
presents  not  unfrequently  the  most  surprising 
and  interesting  phenomena. 

From  the  egg  the  insect  emerges  into  the 
farwi,  or  caterpillar  state,  which  exhibits  a  won* 
derful  variety  of  structure  and  beauty  of  detail, 
wholly  dependent  upon  the  microscope  for  their 
satisfactory  developement.  This  period  of 
insect  existence,  with  all  the  interesting  phe- 
nomena therewith  connected,  will  be  rencfered 
perfectly  familiar  by  tlie  instances  we  have 
selected  for  description  and  illustration. 

"  The  larva  of  the  rousca  chamelion  lives 
in  the  water,  breathes  by  the  tail,  and  carries 
its  logs  within  a  little  snout  near  its  mouth. 
It  appears  to  consist  of  twelve  annular  divisions; 
by  these  it  is  separated  into  a  head,  thorax, 
and  abdomen  ;  but  as  the  stomach  and  intes- 
tines lie  equally  in  the  thorax  and  abdomen, 
it  is  not  easy  to  distinguish  their  limits  till 
the  insect  approaches  the  p^qm  state.  The 
parts  most  worthy  of  notice  are  the  tail  and 
snout.  The  tail  is  furnished  with  an  elegant 
crown  or  circle  of  hair,  disposed  quite  round 
in  an  annular  form  ;  by  means  of  this  the 
tail  is  supported  on  the  surface  of  the  water, 
while  the  worm  or  larva  is  moving  therein, 
the  body  in  the  meanwhile  hanging  towards 
the  bottom  ;  it  will  sometimes  remain  in  this 
situation  for  a  considerable  time,  without  the 
least  sensible  motion.  When  it  is  disposed 
to  sink  to  the  bottom  by  means  of  its  (ail,  it 
generally  bends  the  hairs  of  that  part  towards 
each  olher  in  the  middle,  but  much  closer 
towards  the  extremity  ;  by  these  means  a 
hollow  space  is  formed,  and  the  bladder  of  air 
pent  up  in  it,  looks  like  a  pearl.  It  is  by  the 
assistance  of  this  bubble,  or  little  balloon,  that 
tlie  insect  raises  itself  again  to  the  surface  of 
the  water.  If  this  bubble  escape,  it  can  re* 
place  it  from  the  pulmonary  tubes  ;  sometimes 
large  quantities  of  air  may  be  seen  to  arise  in 
bubbles  from  the  tail  of  the  worm  to  the  sur. 
face  of  the  water,  and  there  mix  with  the  in* 
cumbent  atmosphere.  This  operation  may  be 
easily  seen  by  placing  the  worm  in  a  glass 
full  of  water,  where  it  will  afford  a  very  en- 
tertaining spectacle.  The  snout  is  divided 
into  three  parts,  of  which  that  in  the  middle 
is  immovable  ;  the  two  other  parts  grow  from 


the  sides  of  the  former ;  these  are  movable, 
vibrating  in  a  very  singular  manner,  like  tbe 
tongues  of  lizards  and  serpents.  The  greatest 
strength  of  the  creature  is  fixed  in  these 
lateral  parts  of  the  snout ;  it  is  on  these  that 
it  walks  when  it  is  out  of  the  water,  appear- 
ing, as  it  were  to  walk  on  its  moatb,  using  it 
to  assist  motion,  as  a  parrot  does  its  beak,  to 
climb,  with  greater  advantage." 

**  We  shall  now  consider  the  external 
figures  of  this  worm,  as  it  appears  with  the 
microscope.  It  is  small  towards  tbe  head, 
larger  about  those  parts  which  may  be  ccm- 
sidered  as  the  thorax ;  it  then  again  diminisbes, 
converging  at  the  abdomen,  and  terminates 
in  a  sharp  tail,  surrounded  with  hairs  in  the 
form  of  the  rays  of  a  star." 

"  This  worm,  the  head  and  tail  included, 
has  twelve  annular  divisions.  Its  skin  resem- 
bles the  covering  of  those  animals  that  are 
provided  with  a  crustaceous  habit,  more  than 
it  does  that  of  naked  worms  or  caterpillars ;  it 
is  moderately  hard,  and  like  the  rough  skin 
called  shagreen,  being  thick  set  with  a  num. 
her  of  grains,  evenly  distributed.  The  sub. 
stance  of  the  skin  is  firm  and  hard,  and  yet 
very  flexible.  On  each  side  of  the  body  are 
nine  spiracula  or  holes^  for  the  purpose  of  re- 
spiration ;  there  are  no  such  holes  visible  on 
the  tail  ring,  nor  on  the  third  ring  counting 
from  the  head  ;  for  at  (he  extremity  of  the  tail 
there  is  an  opening  for  the  admission  and  ex- 
pulsion of  air  ;  in  the  third  ring  the  spiracula 
are  very  small,'  and  appear  only  under  the 
skin,  near  the  place  where  the  embryo  wings 
of  the  future  fly  are  concealed.  The  skin 
has  three  different  shades  of  colour;  it  is 
adorned  with  oblong  black  furrows,  with  spots 
of  a  light  colour,  and  orbicular  rings,  from 
which  there  generally  springs  a  hair,  as  in  the 
figure  before  us.  Only  the  hair  that  grows  on 
the  insect  8  side  is  represented.  The  differ- 
ence in  colour  in  this  worm  arises  from  tbe 
quantity  of  grains  in  the  same  space  ;  for  in 
proportion  as  there  is  a  greater  or  less  quantity 
of  these,  the  furrows  or  rings  are  of  a  deeper 
or  paler  colour.  The  head  is  divided  into 
three  parts,  and  covered  with  a  skin,  the  grains 
on  which  are  hardly  discernible.  The  eyes 
are  rather  protuberant,  and  lie  forwards  near 
the  snout  It  has  also  two  small  horns  on  the 
fore  part  of  the  head,  and  a  little  above  these 
the  eyes  are  situated.  The  snout  is  crooked, 
and  ends  in  a  sharp  point 

"  The  tail  is  constructed  and  planned  with 
great  skill  and  wisdom.  The  extreme  vei^e 
or  border,  is  surrounded  by  thirty  hairs,  and 
the  sides  adorned  with  others  that  are  smaller; 
ere  and  there  the  large  hairs  branch  out  into 
smaller  ones,  which  maybe  reckoned  as  single 
hairs.  These  hairs  are  all  rooted  in  the  outer 
skin,  which  in  this  place  is  covered  with  rough 


ON  MICROSCOPIC  DISCOVERT. 


p-aiDS.  The  hain  are  very  tcldom  diiposed 
ill  BO  regulsir  a  manner  as  theyara  repreBented, 
except  when  the  inaoct  floala  with  the  body 
in  the  water,  and  the  tail  with  itj  hairs  a  little 
lower  than  the  surface,  for  they  are  then  dis- 
played exactly  as  delineated  in  the  cut  annexed. 
The  tail  serves  the  larva  both  for  the  purposes 
of  swimming  and  breathing,  and  it  receives 
through  the  lail  that  which  is  the  universal 
principle  of  life  and  motion  in  animala.  By 
means  of  the  hairs  it  can  stop  itself  at  pleasure 
when  swimming,  or  remain  suspended  quietly 
in  the  water  for  any  length  of  time.  The  mo- 
tion of  the  insect  in  swimming  is  very  beauti- 
ful, especially  when  it  advances  with  its  whole 
body  fioating on  the  surface  of  the  water;  after 
filling  itself  vrith  air  by  the  tail.  To  set  out, 
it  (irst  bends  the  body  to  the  right  or  left,  and 
then  contracts  in  the  fonn  of  the  letter  S,  and 
again  stretches  it  out  in  a  straight  line  :  by 
thus  alternately  contracting  and  extending  the 
body,  it  moves  along  on  the  surface  of  the 
water.  These  larras  are  generally  to  be  found 
in  shallow  standing  waters,  about  the  begin- 
ning of  June." 


We  are  permitted  by  Mr  Pritohard  to  nopy 
from  the  new  edition  of  his  JUicroMcopic  lUut- 
tralimu  (p.  70  et  seq.)  the  following  descrip- 
tion and  illustration  of  the  larva  of  a  British 
HydrophiluB  (Uydrr^hitu*  caraboidet.^ 

"  In  examining  the  peculiarities  of  the 
structure  and  habits  of  this  larva,  what  most 
strikingly  attracts  our  attention  is  its  ferocious 
and  savage  disposition,  and  the  litness  of  its 
organs  for  the  exercise  of  its  ravenous  propen. 
sities.  It  may  be  safely  asserted  Ihat  no  spe- 
cies of  larvie  is  known  to  be  provided  with 
weapons  of  destruction  to  powerful,  so  numer- 


ous, and  so  well  adapted  (o  their  end,  as  those 
which  this  creature  'possesses.  It  is  on  this 
account  that  it  has  been  properly  called  the 
Water  Devil.  lis  size  is  but  little  inferior  to 
that  of  the  larvte  of  any  of  the  British  uole- 
optera,  as  it  measures,  when  arrived  at  ma- 
turity, an  inch  and  a  half  in  length,  while  the 
superior  strength  and  courage  manifested  in 
its  attacks  on  small  fish,  and  other  animals 
larger  that   itself,  is  truly  surprising. 

"  About  the  latter  end  of  A  pril,  and  during 
the  month  of  May,  small  nests  of  these  insects 
are  often  found  floating  among  weeds  and 
water  plants,  in  stagnant  pools,  and  are  fre- 
quently taken  in  the  nets  of  those  who  are 
searchmg  for  the  early  kinds  of  larva.  They 
are  in  tiie  form  of  balls,  of  a  dusky  white 
colour,  and  a  silky  texture,  and  have  each  a 
small  stem  of  the  same  nature  as  the  nest,  but 
more  dense.  By  means  of  this  filament  (hey 
are  attached  to  the  roots  or  stalks  of  weeds  at 
the  bottom  of  the  water.  In  this  situation 
tbey  remain  during  the  winter,  and  are  thus 
effectually  preserved  from  the  effects  of  intense 
cold.  Early  in  the  spring,  the  stem  or  cable 
to  which  we  have  referred  is  detached  from 
the  weeds,  by  the  winds  which  at  that  time, 
prevail,  and  the  nest  rises  to  the  surface  of 
the  water,  and  there  fioating,  receives  the 
genial  influence  of  the  sun.  These  nests  may 
be  taken  and  placed  in  a  basin  of  water,  and, 
as  the  season  advances,  hatched  by  the  heat 
of  (he  sun.  On  the  larva  leaving  the  nest, 
which  it  accomplbhes  by  gnawing  a  hole  in 
the  side,  the  infant  immediately  descends  to 
(he  bottom  of  the  vessel,  with  its  jaws  extended 
in  search  of  prey,  and  eagerly  devours  all  the 
small  aquatic  insects  that  are  within  its  reach  ; 
if  however,  there  is  a  scarcity  of  food  in  the 
immediate  neighbourhood  of  the  nest,  they 
may  be  seen  to  attack  and  devour  each  other." 

''*  These  larvas,  as  well  as  most  of  those  of 
the  larger  kind,  are  found  at  a  greater  depth 
of  water  than  are  the  smaller  ones  ;  although, 
in  their  pursuit  of  small  prey,  tbey  may  oc- 
casionally be  taken  in  shallow  places.  In  its 
infant  slate,  this  larva  is  very  transparent ; 
hence  its  internal  structure  may  be  clearly 
distinguished.  When  about  a  quarter  of  an 
inch  in  length,  it  swims  very  nimbly.  The 
colour  of  the  head  is  a  strong  Indian  yellow, 
with  darker  shadings  of  a  bright  chestnut ;  the 
eyes  are  now  bright  carmine.  It  is  more 
sparingly  covered  with  hairs,  and  its  swim, 
ming  appendages  are  shorter  than  at  a  more 
advanced  period;  and  the  bead  is  larger,  in 
proportion  lo  the  size  of  the  body,  than  when 
the  creature  has  arrived  at  maturity.  In  this 
respect  it  resembles  many  other  creatures  in 
its  mode  of  growth,  the  head  seeming  to  be 
developed  and  perfected  before  the  rest  of  the 
system." 
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"  The  manner  in  which  thu  larra  treata  ita 
prey  ovincea  an  extraordinar;  degree  of  in- 
■linct.  Many  of  the  creaturea  on  which  il 
feed*  are  criulaceDns  about  the  bead  and  back : 
hence  they  are  most  vulnerable  at  the  under 
part  of  the  body.  This  part,  therefore,  the 
larva  attacki ;  and,  to  accomplirii  it* 
■wima  underneath  the  intended  victim,  and 
beniling  haok  its  head,  iaenabled  thus  to  reach 
ita  prey  by  meana  of  Its  jointed  antennae.  (Tbi 
illtutretive  figure  repreaenta  a  magnified  view 
of  the  larva  taken  while  young!)     Ita  next 


operation  is  to  pierue  its  prey  with  (he  curved 
mandibles.  Having  thus  secured  ita  object, 
it  immediately  ascends  to  the  top  of  the  water| 
and,  holding  it  above  the  surface, ao  aa  to  pre- 
vent  its  struggling,  shakes  it  as  a  dog  would 
a  raL  It  next  inserts  the  piercer  anJaueker, 
(between  the  mandibles)  which  are  capable 
of  being  thrust  out  or  withdrawn  at  pleasure. 
When  the  juices  of  the  victim  are  not  easily 
procured  by  suction  or  exhaustion,  the  serrated 
forceps  are  employed  to  tear  and  masticate  it, 
and  thus  cause  the  juices  to  be  more  easily 
obtained.  If  ita  food  be  plentiful,  this  larva 
arrives  at  its  full  growth  in  the  courae  of  three 
or  four  months,  and  u  then  nearly  opaque  and 
covered  with  hair.  It  can  be  kept  several 
days  without  food,  and  by  this  exinanition 
Its  structure  becomes  considerably  more  trana- 


parent ;  while  its  natural  ferocity  ii  gmllj 
increased,  so  that  it  will  attack  aiid  Gghlvitb 
oreaturea  much  larger  than  itsel(  and  erai 
with  its  own  speciea.  It  may  be  tenarknl, 
that  it  stndioDsly  avoids  any  contest  with  iht 
aqM,  or  water  soorfuon.' 

"  On  a  Giie  annny  day  the  Iwvn  rise  to  tbc 
aarfaoe  of  the  water,  and  delight  to  bask  ia 
the  snu  ;  but  if  watched  ihey  remain  motiiM. 
less,  with  their  claws  extended  If  ■  itici, 
or  any  other  aubstance,  be  preaented  to  then, 
they  will  immediately  seize  il,  and  will  nmis- 
timea  suffer  themselves  to  be  cut  into  piecn 
before  they  relinquish  their  hold.  Their  lult 
has  been  considered  poisonous  by  ninj 
peraons,  aa  it  takes  a  greater  length  of  time  lo 
heal  than  other  wounds  of  the  same  eiteat:ai 
that  caution  shonld  be  used  in  taking  thtm. 
Touching  the  anatomy  of  this  creatan,  it  naj 
be  observed,  that  the  sucker  is  contairwd  iu  ■ 
crustaceous  sheath,  and  may  be  C(nisidei*bl7 
protruded  Or  completely  withdrawn  at  the 
pleasure  of  die  larva :  in  the  annexed  cot  il 
IS  shown  extended  to  about  three  onirten  of 
ita  length.  The  eyes  are  compound,  bat  of  ■ 
peculiar  formation,  consiating  of  seven  oril 
apertures  ranged  like  leaves  upon  a  hrancb. 
The  whole  of  the  head  and  thorax  are  curi- 
ously marked  with  a  number  of  linei  ao) 
spots.  The  legs  are  aii  in  number;  they  arc 
thickly  set  with  rows  of  hair  on  their  oppasil« 
sides,  and  each  is  furnished  withasharpclta. 
The  number  of  swimmers  on  each  side  li 
seven  ;  they  are  covered  with  bairt,  and  to 
the  specimen  from  which  the  drawing  wu 
taken,  a  vast  number  of  vortitxlliB  comSiam, 
or  belLpohrpi,  were  attached.  These  will  be 
recognized  in  a  subsequent  engraving  by  their 
bell-shaped  figure.  They  sometimea  infeil 
this  species  of  larva  to  such  a  degree  ai  con- 
siderably to  impede  its  motion  in  swioiTning. 
On  each  aide  of  the  abdomen,  which  cooi- 
mences  near  the  origin  of  the  first  pair  o1 
swimmers,  arise  the  great  trachea;,  or  sii- 
vessels,  distingniihed  in  the  cut  by  a  deeper 
shade  than  the  other  parts ;  the  two  approach 
:ch  other  near  the  tail,  where  an  eiceedinglr 
curious  process  is  also  distinctly  exhihited'. 
whole  surfece  of  the  body  is  thicklj 
covered  with  haira,  and  several  tufis  ire  dis- 
posed in  clusters  with  aome  regularity,  down 
the  back  and  sides.  The  flexible  pulsatorj 
organ,  or  dorsal  vesael,  situated  at  Ibe  loir* 
part  of  the  body,  ia  in  perpetual  motion.  In 
form  lomewhat  resembles  the  letter  S  inverted: 
however  varies  a  little  during  ita  vibrating 
motions,  The  use  of  the  cnrioua  appendsgti 
at  the  lower  extremityof  the bodyis  unknown, 
fla  tail  is  bi.forked  and  cmstaceona,  and  a 
marked  as  shown  in  the  cuL  The  shot 
line  shows  the  natural  size  of  the  lam, 
at  the  same  period  of  iU  growth  as  that  al 
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wnicb  the  magnified  drawing  was  made. 
As  it  approaches  maturity,  it  ca^ts  its  skin 
several  time%  from  each  of  which  it  escapes 
by  a  rent  formed  down  the  back." 

**  In  this  larva  the  air  is  supplied  for  res. 
piration  by  proper  orifices  situated  at  the  tail ; 
and  the  creature  is  obliged  tp  ascend  to  the 
surface  of  the  water,  and  elevate  its  tail  out 
of  it,  at  every  inspiration.  When  the  air  thus 
inhaled  has  become  unfit  for  inspiration,  it  is 
expelled  at  the  same  orifice,  and  a  small 
bubble  may  frequently  be  seen  issuing  from 
the  tail,  and  ascending  in  the  water.  On  a 
careful  examination  of  the  skin>  which  by  the 
bye  afibrds  an  excellent  object  for  the  micro- 
scope, there  will  not  appear  any  spiraoulas 
along  the  sides,  as  in  perfect  insects." 

We  have  been  compelled  to  abridge  Mr 
Pritchard*s  description  from  want  of  space, 
and  we  have  likewise  made  a  few  necessary 
verbal  alterations  to  connect  it  with  our  wood 
engraving:  in  the  MUroacopic  Ubigiraiiom, 
the  figure  is  exhibited  in  a  most  elaborately 
executed  coloured  plate. 

The  preceding  instance  has  shown  us  the 
voracious  and  fierce  propensities  of  insects  in 
the  larva  state  ;  we  now  reverse  the  picture, 
and  discover  (he  sufferings  and  inconveniences 
to  wbich  they  are  themselves  exposed.     The 
following  are  the  curious  observations  of  an 
ingenious  naturalist    ''  As  I  was  observing," 
says  he,  *' one  day  some  caterpillars  which  were 
feeding  voluptuously  on  a  cabbage  leaf,  my 
attention  was  attracted  to  a  part  of  the  plant, 
about  which  a  small  ichneumon  fly  was  buzz, 
ing  on  ifs  wing,  as  if  deliberating  where  to 
settle :  1  was  surprised  to  see  the  herd  of  cater- 
pillars, creatures  of  twenty  times  its  size,  en. 
deavouriiig,  in  an  uncouth  manner,  by  various 
contortions  of  the  body,  to  get  out  of  its  way, 
and  more  so  whenever  the  fly  poised  on  the 
wing  as  if  going  to  drop  ;  at  length  the  crea- 
ture made  its  choice,  and  seated  itself  on  the 
back  of  one  of  the  largest  and  fairest  of  the 
cluster :  it  was  in  vain  the  unhappy  larva  en. 
deavonred  to  dislodge   the  enemy.     If  the 
caterpillar  had  shown  terror  on  the  approach 
of  the  fly,  its  anguish  at  intervals  now  seemed  in- 
tolerable,  and  I  soon  found  that  it  was  in  con. 
sequence  of  the  strokes  or  wounds  given  by 
the  fly.     At  every  wound  the  poor  caterpillar 
wreaUied  and   twisted  its  whole  frame,  en. 
deavouring  to  disengage  itself,  by  shaking  off 
the  enemy,  sometimes  aiming  its  mouth  to- 
wards the  place ;  but  it  was  all  in  vain,  its 
little,  but  cruel,  tormentor  kept  its  place. 
When  it  had  inflicted  thirty  or  forty  of  these 
wounds,  it  took  its  flight  with  a  visible  triumph ; 
in  each  of  these  wounds  the  fly  had  deposited 
^^  ^SS'     I  ^^^  ^®  caterpillar  home  with  me 
to  observe   the  progress  of  the  eggs  which 
were  thus  placed  in  its  body,  taking  care  to 


give  it  a  fresh  supply  of  leaves  from  time  to 
time;  it  recovered,  to  all  appearance,  in  a  few 
houBs,  from  the  wounds  it  had  received,  and 
from  that  time,  for  the  space  of  four  or  five 
days,  seemed  to  feed  with  its  vsual  avidity. 
The  eggs  were  all  hatched  into  small  oblong 
voracious  worms,  which  fed  from  the  moment 
of  their  appearance,  on  the  flesh  of  the  cater- 
pillar, in  whose  body  they  were  inclosed,  and 
seemingly  without  wounding  the  organs  of 
respiration  or  digestion  ;  and  when  they  had 
arrived  at  their  full  growth,  they  ate  their 
way  out  of  the  sides  of  the  larva,  at  the  same 
time  destroying  it.  The  caterpillar,  thus  at* 
tacked  by  the  larvs  of  the  ichneumon  fly,  never 
escapes — ^its  destruction  is  infiallible;  but  then 
its  life  is  not  taken  away  at  once ;  the  larva, 
while  it  is  feeding  thereon,  knows  how  to 
spate  the  parts  which  are  essential  to  its  life, 
because  its  own  is  at  that  time  tied  up  in  that 
of  the  caterpillar.  lio  butterfly  is  produced 
from  the  caterpillar ;  the  worms  that  food  on 
the  wretched  creature,  are  no  sooner  out  of 
its  body,  than  every  one  spins  its  own  web ; 
and  under  this  they  pass  the  state  of  rest  ne- 
cessary to  introduce  them  to  their  winged 
form.'* 

We  conclude  our  notices  of  larv»  with  an 
extract  from  Burt's  **•  Observations  on  the 
Curiosities  of  Nature,**  which  appeared  in 
Chamberi^s  Edinburgh  Journal.  The  details 
here  ofiered  are  very  similar  to  those  just 
given;  there  are,  however,  several  new  and 
interestmg  facts,  couteeted  with  the  present 
instance,  which  justify  the  partial  repetition. 

"The  capada  worm,  or  Uisect-fly  carrier, 
Is  produced,  like  the  silk-worm,  from  the  eggs 
which  its  mother  scatters  everywhere,  after 
she  has  undergone  her  metamorphosis  into  a 
white  butterfly.  It  begins  to  live  at  the  end 
of  July,  and  at  its  birth  is  arrayed  in  a  robe 
of  the  most  brilliant  and  variegated  colours. 
When  on  the  point  of  undergoing  its  meta- 
morphosis, in  August,  it  throws  off  this  superb 
livery,  and  puts  on  another  of  an  admirable 
sea-green  hue.  This  fundamental  colour  re- 
flects all  its  various  shades,  according  to  the 
different  undulations  of  the  animal,  and  the 
different  accidents  of  light ;  but  this  new  de- 
coration announces  the  approach  of  a  period 
when  it  is  doomed  to  undeigo  great  tortures. 
It  is  immediately  assailed  by  a  swarm  of 
ichneumon  flies,  one  of  which  inserts  itself  into 
each  of  the  pores  of  its  body,  not  an  opening 
being  left  unoccupied.  All  its  struggles  to 
get  free  of  its  tormentors  are  in  vain.  These 
flies,  which  are  so  small  they  can  only  be 
studied  by  the  microscope,  drive  their  stings 
into  the  skm  of  their  victim,  over  the  whole 
extent  of  its  back  and  sides.  Afterwards,  and 
all  ar  the  same  moment,  they  slip  thehr  eggs 
into  the  bottom  of  the  wounds  which  they  have 
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inflicted.  No  sooner  is  this  operation  per- 
formed, than  the  ichneumon  flies  disappear, 
and  the  patient  remains  for  an  hour  in  a 
drowsy  and  even  motionless  state,  out  of  which 
it  awakens  to  feed  with  its  former  voracity. 
It  then  appears  much  larger,  and  its  size  in- 
creases every  day.  Its  green  colour  assumes 
a  deeper  hue,  and  the  tints  produced  by  the 
reflection  of  the  light  are  more  strongly  marked. 
About  a  fortnight  after  the  worm  has  been 
encumbered  with  this  factitious  pregnancy, 
the  prospect  of  a  numerous  progeny  begins  to 
be  apparent  By  the  aid  of  a  microscope  the 
eggs  may  be  seen  hatching  in  the  body  of  the 
animal ;  and  as  they  are  all  produced  at  the 
same  instant,  a  single  glance  reveals  the 
capada  worm  covered  with  a  living  robe  of 
(larvBB  of)  ichneumon  flies.  They  issue  from 
every  pore,  ail  the  body  being  covered  with 
them,  only  the  top  of  the  head  appearing  bare. 
Its  colour  then  changes  to  dirty  white,  and  the 
little  worms  assume  a  black  appearance  to  the 
eye,  although  their  true  colour  is  a  deep  brown. 
This  operation  lasts  about  an  hour,  and  it  is 
followed  by  another,  which  is  not  much  more 
protracted,  but  still  more  singular.  Immedi- 
ately that  the  ichneumon  worms  are  hatched, 
without  quitting  the  spot  where  they  separate 
themselves  from  the  eggs,  they  yield  a  liquid 
gum,  which  becomes  solid  on  exposure  to  the 
air.  At  the  same  time,  and  by  a  simultaneous 
motion,  they  elevate  themselves  on  their  lower 
extremities,  shake  their  heads  and  one  half  of 
their  bodies,  and  swing  themselves  in  every 
direction.  And  now  they  commence  a  very 
curious  operation.  Each  of  these  animalcules 
works  himself  a  small  and  almost  impercepti- 
ble cocoon  in  the  shape  of  an  egg,  in  which 
he  wraps  himself  up.  The  formation  of  these 
cocoons  occupies  only  about  two  hours,  and 
myriads  of  them  being  crowded  close  together, 
form  a  white  robe,  with  which  the  capada 
worm  appears  elegantly  and  comfortably 
clothed  ;  but  while  they  are  thus  busily  array, 
ing  him  in  his  new  attire,  he  remains  appar- 
ently unconscious  of  their  assiduities ;  he  is  then 
in  a  state  of  insect  paralysis.  As  soon  as  this 
covering  has  been  completed,  and  the  little 
artists  who  wove  it  have  retired  to  their  cells, 
the  worm  endeavours  to  rid  himself  of  his 
officious  guests,  and  of  the  robe  which  con. 
tains  them,  but  he  does  not  succeed  in  the  at- 
tempt without  the  greatest  efforts.  At  length 
he  contrives  to  get  rid  of  the  encumbrance  ; 
but  instead  of  his  former  fat  and  shining  ap- 
pearance, he  presents  all  the  decrepitude  of 
extreme  old  age.  He  is  flaccid  and  dull ;  his 
skin  is  wrinkled  and  dirty  ;  and,  in  short, 
symptoms  of  approaching  dissolution  begin  to 
show  themselves.  He  still  makes  a  desperate 
effort  to  gnaw  a  few  leaves,  but  he  no  longer 
devours  them  with  that  yoracity  which  indi. 


cates  a  vigorous  constitution.  Shortly  afte^ 
wards  he  passes  into  the  state  of  a  chrysalis, 
and  in  giving  life  to  thousands  of  eggs,  he 
relinquishes  his  own." 

The  pupa  state  of  insects  is  the  intermediate 
stage  between  the  larva  and  the  perfect  deve- 
lopement,  and  affords  many  opportunities  to 
the  microscopical  observer  tor  detecting  curi. 
ous  and  interesting  formations  and  phenomenit 

'*  When  the  larva  has  attained  to  its  full 
growth  and  the  parts  of  the  future  insect  are 
sufliciently  formed  beneath  its  skin,  it  prepares 
for  its  change  into  the  pupa  state ;  it  seeks 
for  a  proper  place  in  which  to  perform  the 
important  business.   The  different  methods  em. 
ployed  by  these  little  animals  to  secure  this 
state  of  rest,  may  be  reduced  to  four :  1.  Some 
spin  webs  or  cones,  in  which  they  inclose 
themselves.     3.  Others  conceal  themselves  in 
little  cells,  which  they  form  under  ground. 
3.  Some  suspend  themselves  by  their  posterior 
extremity;   4.  While   others    are  suspended 
by  a  girdle  that  goes  round  their  body.    In 
proportion  as  the  change  into  the  pupa  form 
approaches,  the  body  is  observed  often  to  ex- 
tend and  contract  itself ;  the  hinder  part  is 
that  which  is  first  disengaged  from  the  larva 
skin  ;  when  this  part  of  the  body  is  iree,  the 
animal  contracts  and  draws  it  up  towards  the 
head  ;  it  then  liberates  itself  in  the  same  man- 
ner from  the  two  succeeding  rings,  consequently 
the  insect  is  now  lodged  in  the  fore  part  of  its 
larva  covering  :  the  half  which  is  abandoned 
remains  flaccid  and  empty,  while  the  fore  part 
is  swollen  and  distended.      The  animal,  by 
strong  efforts,  still  forcing  itself  against  the 
fore  part  of  the  skin,  bursts  the  skull  intotbree 
pieces,  and  forms  a  longitudinal  opening  in 
the  three  first  rings  of  the  body  ;  through  tbis 
it  proceeds  drawing  one  part  after  the  other, 
by  alternately  lengthening   and  shortening, 
swelling  and  contracting  the  body  and  differ- 
ent rings  ;    or  else,  by   pushing  back  the 
exuvia,  gets  rid  of  its  odious  reptile  form.  The 
larva,  thus  stripped  from  its  skin,  is  what  we 
call  the  pupa,  chrysalis,  or  aurelia,  in  vbich 
the  parts  of  the  future  insect  are  inclosed  in  a 
crustaceous  covering,  but  are  so  soft,  that  the 
slightest  touch  will  discompose  them.    The 
exterior  part  of  the  chrysalis  is,  at  first,  ex- 
ceedingly tender,  soft,  and  partly  transparent, 
being  covered  with  a  viscous  fluid  ;  this  soon 
dries  up,  thickens,  and  furms  a  new  covering 
for  the  animal,  capable  of  resisting  external 
injuries ;  a  case,  which  is  at  the  same  time 
the  sepulchre  of  the  larva,  and  the  cradle  o\ 
the  insect ;  where,  as  under  a  veil,  this  won- 
derful transformation  is  carried  on.   The  chrys- 
alis of  the  common  white  butterfly  tumislies 
a  most   beautiful  object  for  the  microscope. 
Those  who  are  desirous  to  examine  thevarions 
,  members  of  the  insect  in  its  pupa  state,  should 
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examine  it  before  the  forementioned  fluid  is 
dried  up,  when  it  will  be  found  to  be  the  per- 
fect insect  with  the  members  glued  together  ; 
these,  by  degrees,  acquire  sufficient  force  to 
break  their  covering,  and  disengage  them- 
selves from  the  bands  which  confine  them. 
While  in  this  state,  all  the  parts  of  the  insect 
may  be  traced  out,  though  so  folded  and  laid 
together,  that  it  cannot  make  use  of  them ; 
nor  is  it  expedient  that  it  should,  as  they 
merely  pass  through  this  state  to  be  hardened 
and  strengthened/' 

The  exuvite  or  cast  skins,  of  insects,  in 
their  larva,  pupa,  or  perfect  state,  form  most  in- 
teresting  microscopic  objects.  ^*  We  find  in 
the  exuviae  of  the  caterpillar,  the  skull,  the 
jaws,  and  all  the  exterior  parts,  both  scaly  and 
membranaceous,  which  compose  its  upper  and 
under  lip,  its  antennae,  palpi,  and  even  those 
crustaceous  pieces  within  the  head,  which 
serve  as  a  fixed  basis  to  a  number  of  muscles ; 
we  further  find  the  spiracula,  the  claws,  and 
sheaths  of  the  interior  limbs,  and  in  general 
all  that  is  visible  of  the  caterpillar."  From 
an  attentive  examination  of  the  various  exuviae 
which  are  cast  off  by  insects  in  different  stages 
of  their  existence,  we  are  led  to  consider  them 
a  compound  system  of  organized  bodies,  con- 
tained one  within  another  ;  for  we  not  only 
find  in  the  cast  skins  all  the  exterior  charac- 
ters of  the  insect,  but  even  the  coats  of  the 
gullet,  pulmonary  tubes,  tracheal  vessels,  &c. 
Indeed,  there  is  not  in  animated  nature  a 
more  incomprehensible  phenomenon  than  the 
faculty  which  insects  possess  of  throwing  off, 
repeatedly^  the  first  surface  of  their  exterior 
members  and  internal  organs.  The  writer 
was  walking,  some  years  since,  on  a  warm 
summer  evening,  along  the  banks  of  a  river 
in  the  south  of  England,  when  a  number  of 
small  ephemera  settled  on  his  dress ;  he  paid 
particular  attention  to  one  that  had  alighted 
on  his  arm,  and  witnessed,  in  the  course  of  a 
quarter  of  an  hour,  no  fewer  than  five  exuviae 
thrown  off  by  the  insect  These  moultings, 
as  they  may  be  termed,  appeared  to  be  effected 
with  much  effort  and  suffering :  the  body  of 
the  insect  swelled,  and  deepened  in  colour, 
and  seemed  to  be  exerting  great  muscular 
energy  to  detach  the  exuviae.  Another  change 
of  colour  to  dusky  white,  indicated  the  mo- 
ment when  the  skin  was  about  to  be  cast  off ; 
the  insect  appeared  to  emerge  from  it  easily  ; 
and  for  an  instant  the  rejected  covering  pre- 
sented a  perfect  skeleton,  but  immediately 
afterwards  collapsed  and  shrivelled  up.  What 
is  very  remarkable,  the  insect  suffered  no  ap- 
parent  diminution  of  bulk  from  these  repeated 
skinnings,  and  at  length  flew  off  and  joined 
the  countless  swarm  that  hovered  about  the 
water,  into  which,  after  a  very  brief  interval, 
they  would  fall  lifeless. 


The  imagoy  or  fly  state  of  insects,  is  the 
ultimate  development  of  their  forms,  and 
usually  exhibits  structures  which  fur  beauty 
and  delicacy  are  the  very  antipodes  of  the 
larvae  whence  they  are  derived.  For  instance, 
the  unsightly  caterpillar,  crawling  painfully 
from  leaf  to  leaf,  or  gorging  itself  with  gross 
nutriment,  is  transformed  into  the  butterfly, 
that  skims  lightly  over  the  earth,  or  mounts 
with  sylph-like  wing  into  the  very  clouds  ; 
which  feeds  daintily,  and  sips  only  the  purest 
nectar  of  the  opening  flowers.  It  was  a  most 
happy  thought  of  the  early  times  to  make  the 
butterfly  an  emblem  of  immortality ;  it  was, 
however,  reserved  for  latter  ages  to  discover  all 
the  pertinence  and  value  of  the  type.  By  the 
aid  of  the  microscope  we  have  ascertained,  that 
not  only  the  ravenous  jaws  and  the  whole  exterior 
parts  of  the  larva  are  thrown  off,  even  to  the 
eyes  themselves,  but  that  the  internal  system, 
the  stomach,  lungs  and  various  organs,  are  all 
exchanged  for  other  organs,  members,  and  fa- 
culties, suited  to  that  higher  state  of  existence 
to  which  the  insect  form  is  summoned.  Surely 
we  may,  with  no  irreverent  fancy,  admire  this 
lively  emblem  of  the  corruptible  putting  on 
incorruption,  and  the  mortal  putting  on  im- 
mortality. 

We  proceed  to  notice  the  wonderful  struc- 
ture observable  in  the  different  parts  and 
members  of  insects. 

The  antenna  and  palpi  are  fine  slender 
articulated  horns,  movable  in  nearly  all  direc- 
tions, and  constituting  one  of  the  distinguish, 
ing  characteristics  of  the  insect  tribes.  The 
antennae  are  beautiful  and  various  in  form,  of 
a  delicate  structure,  and  so  minutely  jointed 
as  to  be  instantaneously  movable  at  the  plea- 
sure of  the  insect  *^^^y  ^^^  situated  on  the 
fore  part  of  the  head.  The  articulations  differ 
in  shape,  length  and  number,  and  vary  greatly 
in  different  species  ;  the  antennae  of  the  male 
differ  also  from  those  of  the  female.  The 
greater  number  of  insects  have  only  two  an- 
.tennae,  but  some  few  have  four.  Regular  rows 
of  minute  holes  are  said  to  have  been  discovered 
in  the  antennae.  Several  insects  cover  their 
eyes  with  them  whilst  they  sleep.  Many 
conjectures  have  been  formed  regarding  the 
use  of  these  appendages :  some  have  con- 
sidered them  organs  of  smelling  and  hearing, 
others  have  supposed  them  to  be  appropriated 
to  a  delicate  species  of  feeling.  From  the 
use  to  which  the  creature  applies  them,  we 
are  perhaps  justified  in  considering  them  the 
organs  of  touch  and  hearing.  If  any  sudden 
noise  be  made  close  by  an  insect  provided 
with  antennae,  the  motion  of  these  horns  suf- 
ficiently indicates  that  they  are  affected  by  the 
vibrations  of  the  air;  and, indeed, it  is  rational 
to  suppose  that  their  delicate  structure  and 
articulations  must  convey  a  sensation  of  sound 
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to  (he  iniflct  Thkl  an  acnte  s«im  of  touch 
reeides  in  the  anteonn,  cannot  be  doubted  by 
anj  one  who  has  noticed  haw  carefully  iniecti 
pilot  their  way  with  them,  and  that  they 
never,  except  when  flying,  paw  from  one  twig 
or  leaf  to  another  without  first  testing  ita 
Mcuriiy  with  their  horns. 

The  annexed  cut  represents  one  of  the  an- 
teniueoftheA)R/iyzaitf>7iia,  highly  magnified. 


In  the  following  figure,*  portion  of  the  an- 
tennR  is  seen  vertically,  covered  with  an  im- 
brication of  white  scales  or  feathers,  under 
which  the  peeltn*  issue  on  each  aide. 


The  head  of  tlie  Bombyx  caja,  exhibiting 
one  antennae,  and  the  insertion  of  the  othe 
preresented  by  the  following  figure. 


The  palpi  are  small  filiform  articulated 
horns,  from  four  to  six  in  number,  placed 
near  die  mouths  of  insects.  These  are  usually 
termed  the  fetkn,  as  the  creature  ii  observed 
to  thrust  them  in  every  mailer,  as  a  hog 
would  its  nose,  when  in  search  of  food.  Some 
have  supposed  them  tobenprovieion  by  which 
(he  insect  is  enabled  to  hold  its  food  near  (he 
tnnoth. 


The  tytt  of  iateelt  are  a  wonderfnl  [Uece 

ol  mechanism,  differing  condilerably  in  their 

construction   from  thMS    of    other    uiimali. 

Among  the  exterior  parts  of  iiuects,  nwe 

'e  more  worthy  of  minute  investigaticHi,  and 

Zfew  persons  can  be  found  who  are  insen. 
to  the  beauties  of  this  organ  when  ei. 
hibiled  under  the  microacape,  which  instru- 
ment alone  can  point  out  to  us  the  prodigiooi 
art  employed  in  its  o^anization."  The  ejei 
of  insects  differ  in  difierent  speciea  ;  they  vtiy 
also  in  number,  situation,  oonnectim,  sod 
figure.  "  In  other  creatures  they  are  more, 
able,  and  two  in  number  ;  in  insects,  tbs 
genus  cemeri  excepted,  they  aro  fixed ;  thtj 
have  no  eyebrows  or  eyelids,  but  the  outer 
coating  is  hard  and  transparent     The  greater 

Eart  of  iiuects  have  two  eyes  ;  some  have  a 
irger  number  varying  from  three  to  eight 
The  eyes  of  insects  are  of  two  kinds :  lbs 
stenMofa,  or  single  eyes  ;  and  tha  rtliadeltd, 
or  clustered  evea."  The  stemmata  were  first 
noticed  by  M.  de  la  Hire  ;  they  are  thres 
lucid  protuberances  placed  on  tbe  back  part 
of  the  head  of  many  insects  :  their  sur&oe  it 
glossy,  of  an  hemispheric  figure,  and  a  coal 
black  colour.  Reaumur  made  experiments  on 
these  eyes,  and  (bund  that  when  they  were 
covered  the  ioseots  flew  to  a  small  dLstance 
only,  and  apparently  at  random  ;  the  retics. 
lated  eyes  appear  to  be  adapted  only  for  loog 
vision,  and  do  not  give  distinct  images  ol 
objects  dose  at  hand.  The  reticulated  eyei 
are  wonderful  structures  when  examined  bf 
the  microscope  :  they  are  those  bemispherical 
protuberances  on  the  sides  uf  the  insect's  bead, 
which  in  the  mass  are  obvioua  to  the  unas- 
sisted eye,  and  are  even  seen,  without  i^licsl 
assistance,  to  be  composed  of  a  kind  oif  net 
work.  Each  protuberance!  in  its  natural 
state,  is  a  body  cut  into  a  number  of  ficci, 
like  an  artificial  multiplying  glass  ;  but  will) 
this  superionty  in  the  workmanship,  that  ■■ 
there,  every  face  is  aphme,  here,  every  ma  ii 
convex,  immensely  more  numerous,  and  con- 
tained in  a  much  smaller  space.  If  oa«  of 
these  protuberances  be  taken  from  the  head  of 
the  insect,  washed  clean,  and  placed  befwe 
the  microscope,  its  whole  structure  is  sesfl, 
and  it  becomes  au  object  worthy  of  the  higbnt 
admiraljon.  Each  separate  eye  is  found  la 
have  an  hexagonal,  a  quadrangular,  or  odier 
regular  aided  figure,  varying  in  siie  acoordiiig 
to  its  situation  in  the  head,  and  includbg  ■ 
convex,  or  in  point  of  fact,  a  menisoDS  leoi. 
composed  of  a  number  of  layers,  which  maf 
be  separated  hy  maceration,  and  subjected  Is 
special  examination. 

"  The  eyes  of  the  libellala,  or  dragon-fij. 
on  account  of  their  size,  are  peculiarly  adapted 
for  microscopical  examination  ;  and  by  the  as- 
sistance of  the  instrument,  you  will  find  tbil 
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they  are  divided  into  a  number  of  hexagonal 
cells,  each  of  ivhioh  forma  a  complete  aye. 
Tbe  exteroal  parts  of  these  eyes  are  so  perfectly 
■mootfa,  and  «o  well  poluhed,  that,  nhen 
viewed  as  opaque  objects,  they  will,  like  so 
many  mirrors,  reflect  the  images  of  all  the 
■urrounding  objects;  The  figure  of  a  candle 
may  be  seen  on  theirsurface  multiplied  almost 
lo  infinity,  shifting  its  beam  to  each  eye,  ac- 
cording to  tbe  motion  given  to  it  by  the  hands 
of  the  observer.  Other  creatures  are  obliged 
to  turn  their  eyes  towards  the  object,  but 
insects  bave  eyes  directed  ibereto,  on  whatso- 
ever side  it  mar  appear  %  they  more  than 
realize  the  wonderful  accounts  of  fabulous 
history  :  poeta  gave  to  Argus  an  hundred  eyes  ; 
insects  are  furnished  wim  thousands,  having 
tbe  benefit  of  vision  on  every  side  with  the 
utmost  ease  and  speed,  tboueh  without  any 
motion  of  the  eye  or  flexion  oftbe  neck." 

ThereticulatedeyesinBomeof  the  fly  class  are 
not  inferior  in  appearance  to  tbe  richest  gems  : 
they  eibibit  nearly  every  variety  of  colour 
under  a  brilliant  and  surnassing  lustre.  In  con- 
nection with  the  seneral  description,  we  have 
only  to  add  that  the  number  of  separate  lenses 
in  the  hemispherical  reticulations  of  some 
insects  are  almost  beyond  belief:  the  agriun 
has  no  fewer  than  13,000  distinct  lenses,  or 
separate  oyea,  the  common  bouse  fly  8,000, 
tbe  bank  moth  30,000,  the  libellula  18,544, 
the  meblontha  8,8S0,  the  mordella  35,088, 
papilio  17,008,  phfelana  cossas  11,300,  the 
scarabtBQB  3,IB0.  We  in  vain  attempt  to 
reason  regarding  these  tuiud  points,  each  of 
which  is  a  meniscus  leni  of  several  layers,  con. 
nected  with  a  pyramid  of  fibres  and  pulmon- 
ary   tubes    whose    uses    we    cannot    deter- 

Tbe  tongue  or  prohoieU  of  insects  u  a  taper 
and  compact  instrument,  by  which  they  obtain 
the  jnices  of  plants  or  other  nutriment  requisite 
for  them.  Soma  creatures  can  contract  or 
expand  it,  others  roll  it  up  with  dexterity  ;  in 
some  it  is  inclosed  within  a  sheath.  It  is 
taper  and  spiral  in  the  butterfly,  tubular  and 
fleshy  in  the  fly  ;  in  all  afibroing  agreeable 
amusement  for  tbe  microscope. 

The  following  represents  the  tongue  of  the 


papioUurtUx*  taken  out  and  unrolled, displaying 
two  segments, as  united  with  the  ruga  of  which 


they  are  composed,  and  the  papiike  or  absor- 
bents towards  tbe  end 

Tbe  following  figure  on  the  left  hand  gives 
a  front  view  of  the  mouth  without  the  palpi, 
the  clipens  being  raised  lo  show  the  opening 
of  tbe  mouth  and  insertion  of  the  tongue. 


iS 


Tbe  ligbt  hand  iieure  showE  the  manner  in 
which  the  tongue,  alter  the  extremity  has  been 
applied  to  tbe  nectary  of  a  flower  and  baa 
absorbed  the  juices,  is  conveyed  lo  the  mouth, 
and  tbe  papill«  cleansed  by  scraping  on  the 
under  part  of  it 

Above  is  represented  the  under  part  of  the 
mouth  and  tongue, with  the  articulstiuns  of  the 
palpi. 

"The  bee's  tongue,  for  its  complex  yet  fln. 
ished  structure,  and  the  trunk  of  the  common 
house-fly,  with  the  spiral  fibres  of  the  muscles 
which  surround  its  termination,  will  amply  re- 
pay tbe  pains  of  an  attentive  and  minute  ex- 
amination." These  two  objects  form  tbe  prin- 
cipal subjects  of  our  illustrations  on  this  head  ; 
and  tbe  brief  descriptions  we  are  enabled  to 
give  of  them,  will  convey  a  general  idea  of  the 
wonderful  structore  and  admirable  adaptation 
of  parts  by  which  these  insect  organs  are  dis- 
tinguished. 

Plate  34,  fig.  33,  exhibits  the  tongue  or 
trunk  of  tbe  common  house-fly,  as  it  appears 
under  a  considerable  magnifying  power.  This 
is  one  of  the  most  interesting  and  beautiful 
objects  that  can  be  aubmittedto  the  microscope, 
especially  when  it  is  mounted  in  Canada  bal- 
sam and  viewed  by  transmitted  light  Baker 
thus  describes  it : — "  It  consists  of  two  parts 
folding  over  one  another  and  sheatbed  in  the 
mouth.  Tbe  extremity  thereof  is  sharp  like  a 
knife,  for  tbe  separation  of  any  ibing.  Tbe 
two  parts  can  also  be  formed,  occasionally,  into 
a  pair  of  lips  for  taking  up  proper  quantities 
of  food,  and  by  tbe  fly's  sucking  in  the  air, 
they  become  a  kind  of  pump  to  draw  up  tbe 
juices  of  fruits  or  other  liquors."  We  call 
particular  attention  to  the  serrations  of  tbe 
tongue  ;  these  are  separate  and  perfect  teeth. 
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as  may  readily  be  ascertained  on  examination 
with  a  moderate  magnifier  of  good  defining 
power. 

Plate  35,  fig.  43,  represents  the  trunk  of 
the  honey-bee,  magnified  in  the  same  degree 
as  the  preceding  object  Swammerdam  and 
Reaumur  have  described  this  subject  at  great 
length  ;  but  as  the  instruments  they  used  were 
very  deficient  in  defining  power,  they  were 
led  into  hypothetic  statements  not  altogether 
agreeing  with  facts  more  recently  ascertained. 
Their  drawings  of  this  insect  member  are  very 
wide  of  the  truth.  Our  illustration  was  copied 
from  a  specimen  finely  prepared  in  balsam  ; 
and  it  offers  the  best  resemblance  to  the  object 
of  any  that  has  hitherto  appeared,  taking  into 
consideration  the  limited  scale  on  which  it  is 
drawn,  which  does  not  admit  of  extensive  de- 
tail. The  reader  will  at  once  notice  the 
similarity  between  the  trunk  of  the  bee  and 
that  of  the  elephant ;  their  mechanism  appear, 
indeed,  to  be  identical  so  far  as  it  is  intended 
to  facilitate  the  curvature,  contraction,  and 
extension  of  the  member.  The  trunk  of  the 
bee  is,  however,  peculiar  in  its  termination, 
and  seems  to  be  so  constructed  that  the  insect 
may  fix  it,  in  the  manner  of  a  leech,  within 
the  nectarium  of  the  flower,  and,  by  alternately 
contracting  and  extending  the  organ,  pump 
or  suck  up  the  juices  of  the  blossom.  The 
surface  of  the  member  is  marked  with  a  num- 
ber of  parallel  rings,  and  covered  with  a  fine 
Lair.  The  two  bodies,  one  on  each  side,  are 
a  pair  of  the  palpL 

The  legi  and  feet  of   insects  exhibit   most 
curious   and    elegant    structures,   worthy  of 
minute  examination  by  all  who  take  interest 
in  the  adaptation  of  animal  members  and  the 
mechanical   powers   which   they  respectively 
possess.     From  a  microscopic  consideration  of 
the  limbs  of  insects,  we  ascertain  that  muscular 
energy  increases  as   the   size  of  the  animal 
decreases.      ^'  The   motions  of  animals  are 
proportioned  to  their  weight  and  structure ;  a 
flea  can  leap  to  the  distance  of  at  least  two 
hundred  times  its  own  length  ;  were  an  ele- 
phant, a  camel,  or  a  horse  to  leap  in  the  same 
proportion,  their  weight  would  crush  them  to 
atoms.     The  softness  of  their  texture,  and  the 
comparative  smallness  of  their  specific  gravity, 
enable   insects  to  fall  without  injury    from 
heights  that  would  prove  fatal  to  large  ani- 
mals."    The  legs  of  insects  are  named  and 
classed  according  to  the  motions  for  which 
they  appear  to  be  principally  adapted.  "Thus 
some  are  named  oirsorti,  from  their  adaptation 
for   running  ;  these   are  the  most  numerous. 
The  taUatorii  are  those  that  are  used  for  leap- 
ing ;    the    thighs  of    these   are   remarkably 
large,  by  which  means  they  possess  consider- 
able strength  and  power  to  leap  to  great  dis- 
tances.    The  natoiorii  are  those  that  serve  as 


oars  for  swimming  ;  the  feet  of  these  are  flat 
and  edged  with   hairs,  possessing  a  proper 
surface  to  strike  against  the  water,  as  in  the 
tfytiteuSt  notonecta,  &c.      Such  feet  as  have 
no  claws  arc  termed  nutici*      The  chda,ox 
claws,  are  an  enlargement  of  the  extremity  of 
the  fore-feet,  each  of  which  is  furnisbcd  with 
two   smaller  claws,  which  act  like  a  thumb 
and  finger,  as  in  the  crab.     The  under  part 
of  the  feet  in  some  insects  is  covered  with  a 
kind  of  brush  or  sponge,  by  which  they  are 
enabled  to  walk  with  ease, on  the  most  polished 
substances,  and  in  situations  from  which  it 
would  seem  they  must  necessarily  fall."    We 
give  an  illustration  of  this  class  of  objects  in 
plate  34,  &g,  24,  which  exhibits,  under  a  low 
magnified  power,  the   leg   and   foot  of  that 
voracious  aquatic  fly,  the  dytiscus.     We  have 
referred  principally  to  the   strong   claws,  or 
talons,  with  which  it  is  armed  :  a  more  inter- 
esting feature  in  this  object  is  the  web  that 
surrounds  the  foot,  this  however,  from  its  ex- 
ceedingly complicate  structure,  could  not  have 
been  effectively  shown  on  a  small  scale. 

This  cut  represents  the  legs  of  a  bee  as 
developed  by  a  moderate  magnifying  power. 


The  wingi  and  wing  cases  (efytra)  of  insects 
form  an  exceedingly  numerous  and  a  highly 
interesting  class  of  microscopic  objects.  "  The 
variety  in  the  form  and  structure  of  these 
insect  appendages  is  almost  infinite ;  tho 
beauty  of  their  colouring,  the  art  veith  which 
they  are  connected  to  the  body,  the  curioa5 
manner  in  which  some  are  folded  up,  the  finer 
articulations  provided  for  this  purpose,  by 
which  they  are  laid  up  in  their  cases  when 
out  of  use,  and  yet  are  ready  to  be  extended 
in  a  moment  for  flight;  together  with  the 
various  ramifications,  by  which  the  nourish- 
ing juices  are  circulated,  and  the  winga 
strengthened,  afford  a  fund  of  rational  inves- 
tigation highly  entertaining  ;  exhibiting,  par- 
ticularly when  examined  by  the  microscope, 
a  most  wonderful  display  of  divine  msdom 
and  power.  The  more  delicate  and  trans* 
parent  wings  are  covered  and  piotecte<l  by 
elytrOi  or  cases,  which  are  generally  hard  and 
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fonoen,  240;  CMues  of  varietT  among,  240^242;  tbeir 
oomparatiTo  size  in  the  different  oontinento^  242  ; 
their  generation,  243,  ooorage  and  art  in  defending 
their  young,  ib.;  seasons  of  breeding,  ib.;  those  bom 
the  egg,  ib.;  those  covered  with  scales  instead  of 
hair,  their  distingnishing  qualities,  L  467 ;  amphibious 
their  characteristics.  475;  observations  on  the  subser- 
vience of  quadrupeas  to  man,  66 1 . 

Quadrumana,  four-handed  aninuJs,  the  monkey  kind,  i. 
489;  their  comparative  advantam.  515.   See  Monkey. 

Qmomo,  a  species  of  the  horse,  described,  i.  264,  n. 

QtKm,  the,  described,  ii.  84  and  n.;  account  of  the  mi- 
gration of  the,  85;  quail-fightinff  among  the  Athe- 
nians, ib.;  how  caught  by  a  call,  ib. 

Queen  bee  in  a  Atw,  ii.  5 1 3;  never  more  than  one,  ib. ;  her 
eggs,  ib. 

Quito,  a  city  on  tlie  Andes,  L  61 ;  its  height,  62;  appear- 
ance of  meteors  there,  135;  the  wild-ass  how  hunted 
there,  261. 


RabbU^BtaLgeB  of  generation  in  the,  i.  157;  distinct  from 
the  nare,  i.  434;  makes  holes  for  securitv,  ib.;  said  to 
be  originally  from  Spain,  ib.  ».;  rabbits  live  in  a  social 
state,  ib.;  care  for  their  young,  ib.;  love  the  fields, 
ib.;  sometimes  bring  forth  at  a  distance  from  the 
warren,  ib. ;  description  of  the  apartment  in  which 
the  female  brin^  forth,  435;  the  tame,  does  not 
buiTQW,  ib.;  various  colours  of  the  domestic  breed, 
ib.;account  of  the  production  and  subordination  ox 
some  domestic  ones,  ib.;  age  of  the,  ib.;  flesh,  ib.; 
multiplication  of  the,  in  Spain,  ib.;  prefers  a  warm 
climate,  ib.;  tame,  the  larger,  436;  the  Syrian,  ib.; 
none  in  America,  ib. 
Race,  human,  varieties  in  the,  i.  209;  difference,  small, 
ib.;  classification  of  the,  ib.;  several  described,  ib.;  in 
the  polar  reffions,  ib.;  the  Tartars,  211^  Nenoes,  212; 
Americans,  2l  3;  Europeans,  ib. ;  diversified  oy  colour, 
214,215;  stature,  216;  face,  ib.;  all  from  one  common 
stock,  217, 218. 
/2aot)Ott,«€alled  the  Jamaica  Rat,  its  description,  i.  544 : 
abode,  ib.;  iniurious  to  plantations,  ib.;  capable  of 
being  tamed,  ib.;  sagacity  of  the.  ib.,  n. 
Rae$al,hiB  accurate  historv  of  the  frog.  ii.  378. 
Rails,  account  of  the  birds  so  called,  li.  197,  «.;  water 

raiL  ib.;  land  rail,  or  com* crake,  ib. 
Ram.  how  produced,  i.  129, 130. 
Raiabow,  lunar,  seen  in  the  north,!.  136;  phenomena  of 
the,  1 39,  n. ;  soUur,  its  appearance  in  the  polar  regions, 
ib. 
Ram/bwl,  u.  101.    See  Woodpeeher, 
Rain-water,  its  impuritv,  1.  68. 
RankiMy  his  account  of  the  Indian  elephant,  i.  522. 
Rapaaoue  birds,  their  adaptation,  ii.  28,  29;  habiU,  29; 

classification,  30,  31. 
Rat,  the  great,  or  Norway,  or  Surmolot.  its  native  coun- 
try, L  448;  characteristics,  ib.;  hostility  to  the  black 
rat,  449;  extirpated  frogs  m  Ireland, ib.;  its  habits  of 
rapacity, ib. ;  propagation.ib. ;  its  enemies,  the  do^,  cat, 
and  weasel,  ib.;  olack,  tne  common, 448;  description 
of  the,  450, «.;  extraordinary  numbers  of  rats  at  the 
horse  slaughter-houses  of  Paris,  ib.;  where  found, 
451 ;  black-vrater,  its  distinctions  and  food,  ib.;  Ca- 
nada rat,  454,  n. 

Gferman,  i.  454.    See  Oncetus. 

kind,  animals  of  the,  their  characteristics,  1.  428; 

multiplication,  ib. 

musk,  varieties  of  the,  i.  454;  the  desman  and  pi- 

lori,  ib. ;  the  ondatra,  describedl  ib. ;  disposition  and 
manner  of  living,  ib.;  scent  of  the,  ib.;  variously  es- 
teemed, ib. 
Ilattlesnake,  the,  described,  ii.  421;  its  rattle,  ib.;  its 
mortal  bite,  422;  symptoms,  ib.;  fatal  cases  of  its 
bite,  ib.,  and  n. ;  remeaiee,  423;  account  of  its  power 
of  fascination,  ib. ;  proof,  ib. 
Raven,  its  characteristics,  ii.  87, 88,  and  n. ;  infiuonce  of 
climate  on  the,  88 — 92;  the  white,  92;  reclaimed  and 
trained,  ib. ;  habits  in  the  tame  state,  ib. ;  in  the  wild, 
ib.;  reverenced  by  some,  93;  ominous  cliaracter  of 
the,  ib.,  11. 
Ray,  IM  classification  of  animals,  i.  231,  232. 
Jiay  kind,  fish  of  the,  their  properties,  ii.  273;  charac- 
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teristios,  ib.;  the  shwp-nosed,  ib.;  tliomback,  ib.: 
fire-fiare,  ib.;  their  siae,  ib.;  saJety  fr^m  it,  ib.;  sto- 
ries of  some  of  prodigious  size,  274;  retreat^  of  the, 
ib.;  female  and  eggSi  ib.;  fishing  of  the,  how  prac- 
tised at  Scarborougn,  ib.;  the  Italian  method,  275; 
injurious  species,  ib.;  characteristics  of  the  rays  or 
skate,  U.  2^6,  n.    Qee  Skate. 

Razor-meU.  its  remarkable  hole,  ii  369;  how  taken,  ib. 

Redbreast,  Its  note  and  habitudes,  ii.  149  and  n. 

Red  Sea,  nature  of  its  channel,  i.  102. 

Redt/iank,  the,  described,  ii.  193,  ».;  spotted  redsliauk, 
ib. 

Red-wing,  description  and  liabitudes  of  the,  ii.  144, 138, 
n.,  l4l,  n. 

Reiii^Uer,  its  country,  i.  335;  usefulness,  ib.;  channs  of 
hair,  colour,  horns,  Sto.,  336;  endeavour  to  introduce 
into  Britain  unsuccessful,  ib..  n. ;  Liapland,  described, 
ib.;  enemies  to  the,  there,  337;  how  the  natives  pro- 
tect it,  ib.;  the  female,  its  young  and  milk,  ib.;  now 
it  spends  the  winter  in  Lapland,  ib.;  said  to  eat 
mountain  rats,  ib.,  n.;  dependence  of  the  Liaplander 
on  the,  338;  tne  kmdis  of  the,  ib.;  migrations  of  the, 
ib.,  n.;  patience  of  the  tame.  339;  the  milking  of  the, 
described,  ib.;  their  i^^,  340;  uses  of  the  flesh,  ib.; 
milk,  ib.;  dun,  ib.;  diseases  of  the,  341. 

Relish,  on  wliat  it  depends,  L  201 ;  how  affected  by  cir- 
cumstances, 202. 

Remara,  or  Sudeing-JUk  o/the  Shark,  ii.  272, 292,  n. 

Reptiles,  their  characteristics  and  claasifioation,  ii.  431 — 
--435,11. 

Respiration  on  mountains,  i.  62;  of  plants,  ii.  597. 

Rktne,  cataracts  of  the,  81 ;  a  part  of,  lost  in  the  sand, 
83. 

Rhinoceros,  size  of  the,  i.  529;  shape,  ib. ;  horn,  ib.,530. 
If.;  contends  with  the  elephant.  530;  fables  concern- 
ing the,  ib.;  account  of  that  described  by  Parsons, 
ib.;  age,  531 ;  country  and  haunts,  ib.;  food,  ib.  and 
530;  how  taken, 531 ;  varieties, ib.;  the  double-homed, 
ib.  and  n. 

bird,  account  of  the,  ii.  101,  a. 

Rinff-dow,  described,  it  129. 

Rivers,  comparative  purity  of  the  water  of,  i.  68;  opi- 
nions concerning  their  origin,  73, 74 ;  whence  supplied, 
74;  in  what  manner,  ib.;  their  channels,  ib., 75;  their 
current,  75;  sinuosities  Increase  as  they  approach  the 
sea,  ib.;  some  with  many  mouths,  ib.;  their  rapidity 
how  affected,  76;  the  laigest  in  Europe*  77  and  n.; 
in  AsU,  77;  in  Africa,  78;  m  America.  80,  81  ;  cata- 
racts of,  81;  rivers  lost  in  the  sand,  83;  quantity  of 
water  in,  84. 

Roach,  how  fished  for,  ii.  322,  n. 

Roe  or  Arabian  writers  supposed  to  be  the  condor,  ii. 
39. 

Jlocks  formed  (^in/ueorial  renudns,  ii.  594. 

Roe-buck,  described,  i.  830;  the  haunts  of  the,  ib.;  me- 
thod of  running,  ib.;  constancy  of  their  attachment, 
ib.;  their  generation,  growth,  cry,  &o.,  ib.,  331 ;  va- 
rieties, 381. 

Roller,  a  kind  of  jay,  ii  9.^ 

Romans,  destroyed  the  British  forests,  L  101. 

Rodk,  tne,  description  of,  ii.  90, «.;  habits  of,  91,  a.; 
formation  of  rook's  nests,  and  general  character  of 
the  community  of  a  rookery,  93--^,  and  n. 

Rope-walking,  elephants  taught,  i.  526. 

Rud,  a  small  fish,  notice  of  the,  ii.  332,  n. 

Ruff,  the,  described,  ii.  190—196;  how  taken,  197;  and 
served  up,  ib. 

Ruminating  animals,  the  class  of,  i.  268;  then:  habits,  ib. ; 
construction  of  their  stomach  and  intestines,  ib.,  269; 
birds,  269;  fishes,  ib.;  insects,  ib.;  instance  of  a  man 
ruminating,  ib.;  cow  kind,  ib.;  sheep  and  goat  kind, 
286;  deer  kind,  318. 
Runner,  a  name  of  the  ox>rrira,  ii.  190. 
Rusfiberg,  immense  projection  of  the  mountain  of,  i. 

63. 
Rutting  season  o/the  stag,  i.  321. 


SaUe,  value  of  its  skin,  i.  418;  its  fur  described,  ib.; 
its  habitudes,  419;  country, ib.;  scarcity,  ib.;  hunted, 
ib.;  encouragements  to  the  hunting  of,  by  the  ttufr 
sians,  ib. 
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Sabray  ib*,  or  Tmeh^p^ermy  notiM  of  the  fish,  U.  298. 

Sa^'lam^y  Moount  of  Dftvy's,  L  38,  n. 

SiMomf,  %  ffeniui  of  monkeTS,  i.  508. 

Am^ot  M0  BewaiUr.  »  kfaid  of  moDkoy,  i.  508. 

5S»^,  kind  of  monkey,  L  508. 

&a»,  or  Foa^mUd  Moiktg,  i.  508. 

Salad^oOy  %  oure  for  the  viper'i  bite,  ii.  4*20. 

Salamamdtr^  anoient  notion  of  the,  ii.  899;  deteription 
of  the,  ib.,«.;  its  appearaaee.  400;  hobita,  ib.;  whe- 
ther venomons,  ib. :  gekko  and  black- water  newt  ape- 
ciet,  ib.;  internal  formation,  ib.;  Tiyiparons,  lb.;  pro- 
duoea  fifty  at  a  time,  401;  amphibious,  ib.;  changes 
its  skin  often,  ib.;  tenacity  of  life,  ib.;  the  gigantic 
salamander,  400,  n. 

Salmomy  the,  eharacterised.  ii.  801 ;  ito  habits  described, 
ib..  a.;  bow  angled  for,  9'2'2j  n.;  parr,  or  samlet,  801, 
802,  a.,  321,  a.  [The  parr  is  now  proved  to  be,  con- 
trary to  what  is  statea  in  the  note,  the  young  of  sal- 
mon in  its  second  season.]  Salmon  trout  described, 
30-3,  303, «. 

•Soft,  searoitT  of,  in  some  eonntries.  i.  86,  n.;  bay  and 
common.  1.  87;  rock-salt,  description  of,  ib., «.;  uses 
of  salt,  ib. 

SaUnut  <fA»  octan,  opinions  concerning  the.  i.  85;  of 
lakes,  lb.;  attempts  to  deprire  sea-water  of  its  salt- 
nesi,  86;  advantfluies  of  the,  88;  sn<)ther  effect  of  the, 
89. 

Salt  Watery  why  fishes  tliat  lire  in  it  will  expire  in  ft«sfa, 
ii.  809. 

Samari  Monkery  i.  508. 

SanderUnggy  account  of  the,  ii.  192,  n. 

Sand-piper,  the  green,  described,  ii.  193,  n. 

Sand-dorm  (^'Afrioay  description  of  the,  i.  126. 

Saniorm,  a  new  island  appeared  at,  170/,  i.  58. 

Saroophagiy  or  Stone  oojhuy  described,  i.  227,  n, 

SSdtia^,  their  barbarous  treatment  of  women,  i.  166; 
their  confined  aims,  ib.;  their  attention  to  finery  and 
dress,  173,  174. 

Scales  aitd  pores  of  the  kutnan  skm,  ii.  604;  method  of  riew- 
ing  them  under  the  microscope,  605. 

Scales  cfjxshesy  ii.  605;  of  an  eel,  ib.;  of  a  carp,  ib.;  hy- 
pothesis rcubting  thereto,  ib. 

Soaln  on  ike  winffs  </ lnUterfUeSyU,$\7yS\S;  Tarieties, 
6 1 8,  6 1 9 ;  disposition  on  the  wing,  6  J  9. 

Seo^lap,  the,  remarkable  for  its  manner  of  motion,  ii. 
369. 

Seaiiime  MarottSy  his  exhibition  of  crocodiles  to  the  Ro- 
mans, ii.  399. 

SeimMa,  the,  fish  noticed,  ii.  298. 

Scolopendra  of  Ute  East  Indies,  described,  ii.  466,  467, 
and  n. 

Seooper,  a  name  of  the  avosetta,  ii.  189. 

Scorpiony  account  of  the,  U.  462—466,  and  ».;  thebbtck 
scorpion,  466^  a.;  the  African  scorpion,  ib. 

Sooi^man,  one  m  the  Tower,  his  enaurance  of  hnnirn, 
i.  186. 

Seotlandy  great  floods  In,  ui  1829,  t.  127,  n.;  red  and  fal- 
low deer  in,  323,  324,  a. ;  capercailzie,  or  cock  of  the 
wood,  once  plentifdl  in  Scotland,  now  extinct,  ii.  78 
and  n.;  endeavours  to  restore  it,  79,  n. 

Sea,    See  Ooeatt. 

Sea4>reamy  a  prickly  fianed  fish,  ii.  297. 

Sea^reezesyl  123. 

Sealy  the  parts  of  its  body  desorit>ed,  i.  481 ;  its  size  and 
colour,  lb.;  characters  of  the  yarleties,  482  and  n.; 
size  of  its  brain,  482;  its  tongue,  ib.;  foramen  OTale, 
ib.;  habitation  and  food,  483;  legs,  ib.;  a  social  ani- 
mal, ib.;  easily  tamed,  ib.  n,;  actions  In  fine  weather 
and  a  storm,  484;  migrates,  ib.;  propagation  of  the, 
ib.;  manner  of  taking  seals  in  Scotlana,  485,  n.\  cry, 
48.5;  combats,  ib.;  method  of  pursuing  fish,  ib.,  486; 
how  caught  by  Europeans,  ib. j  by  Greenlanders,  ib., 
and  484,  ».;  its  skin  and  oil^  486; "flesh,  ib.;  varieties 
of  the.  ib. ;  the  ursine  described,  ib. ;  habits  and  affec- 
tion. Id.  ;  fights  for  its  station,  ib. ;  and  for  the  female, 
ib. ;  the  hooded,  described,  ib. ;  the  bottle-nosed,  ib. ; 
food,  ib.;  gregarious  habits,  ib.;  sluggishness,  ib.; 
those  seen  oy  Lord  Anson's  people,  ib. ;  their  flesh, 
ib. :  where  found,  ib. 

Sea-larksy  account  of  the,  ii.  192,  n. 

Sea-purseSy  molluscous  animals  so  called,  ii.  376,  n. 

Sea-weedsy  microscopic  examination  of,  ii.  601;  singular 

species,  lb. 
Seeds  o/fHanfs^  and  their  appendages,  il.  .'^8;  how  to  be 
niirroscoqically  examnied,  ib.;  varieties,  ib.,  59d. 


Semen  q^animaU,  animaloules  in^  iL  688,  et  esq. 

Semnopttkeene  gtmnfe  K^MonhvfSy  its  remarkalMe  ohacao- 
ters,  i.  60d. 

Senegal  Rieer,  in  Africa,  i.  78;  how  for  navigable,  ib.; 
inundations  of,  prcpuidicial,  80. 

SeneaOone  of  a  man  newly  brought  Into  exiatenee,  de- 
scribed by  Bnflbn,  1.  202— 2Q4. 

Senses  (f  many  their  comparative  extent,  L  200  (see 
ifeemnoy  &c.);  mutual  aids,  lb.;  combination  of  ob- 
jeets  of,  ib. 

S^y  a  venomons  viper,  11.  423  and  n. 

Sepulekresy  E^tian.  described,  L  226, 227  ;  ens  io 
rVance  descrioed,  z28. 

Serpents,  general  characteristics  of,  it  407,  a.;  wbv  hei4 
in  detestation,  407:  operation  of  the  poiaon  of,  408; 
uses  of  the,  ib.;  where  most  abundant,  ib.;  aneiait 
devastations  wrought  by  some  not  improbably  ib., 
409;  harmlessness  with  us,  409;  distinguishing  msrks, 
ib. ;  swallow^  ib. ;  organs,  ib.  ;  internal  parts,  41 0; 
number  of  joints  in  the  back  bone,  ib.;  the  ribs,  ib.; 
skin,  ib.;  scales,  ib.;  distinctions  in  size,  411 ;  size  of 
some,  ib.;  torpidity  after  feeding,  ib.;  track  of  tiie, 
ib. ;  indisorimmate  prey,  ib. ;  contests  for  water,  412; 
capability  of  abstinence,  ib.;  voices,  ib.:  motions,  ib., 
413;  amphibious  in  flresh  water  only,  4i3;  fcetor,  bj 
wliat  possessed,  408,  413;  distinguislied  ae  viviparous 
or  oviparous.  414;  as  venomons  or  not,  ib. ;  their  de- 
fence from  tneir  poisonous  qualities,  ib. ;  enemies,  ib. ; 
means  to  destroy  and  chfum  them^ib.,  415;  by  whst 
nations  adored,  and  bow,  415;  dassification,  ib.;  b- 
cantation  of  serpents,  ib.,  a. ;  venom,  41 6 ;  (see  Vemm- 
one  Serpents);  tnose  without  venom,  characteristics 
of,  426;  their  bite,  ib.;  manner  of  attack,  ib.,  4*27; 
vittieties,  427, 433i,  a. ;  serpents  in  South  Amca,  424, 
425,  ». ;  serpents  in  Deraerara,  426,  a. 

Serpenty  SeOy  the,  or  EUne,  noticed,  ii.  299. 

Serpent-stoney  account  of  the,  iL  426;  how  it  produces  iu 
effects,  if  any,  ib. 

Servaly  described,  L  881 ;  its  resemblance  to  the  caracal, 
383. 

Semesy  state  of  the,  in  diflferent  eonntries,  i.  1 65, 181 . 

Rom  the  skin  of  the  wild  ass,  L  260. 


Siagreen,  leather 

Shajfte  of  many  i.  167;  of  woman,  ib. 

Sharky  the,  its  varieties,  ii.  269  and  «.;  tlie  blue  shark, 
269, «.;  the  basking  shark,  270,  n^  the  aoAcl  shark, 
ib.;  the  great  white,  its  voradty,270;  the,  aeseribed, 
271 ;  fins,  ib.;  eyes»  lb.;  swiftness,  ib.;  how  it  seizes 
its  prey,  lb.;  depredations,  ib.;  instance  of  one  biting 
off  a  mau*s  leg,  ib.;  devouring  penons  let  down  into 
the  sea,  ib.;  enmity  to  man,  lb. ;  how  taken  by  bttt, 
272;  harpooned,  ib.;  killed  b^  the  negroes,  ib.;  the 
sucking  nsk,  or  shark's  pilot,  ib.;  young  of  the,  ib.; 
fleshr273;  oil,  ib. 

Skanii^y  practice  of,  in  different  ages,  i.  17*^  n. 

Sheaih-my  or  S&nia,  notice  of  the,  ii.  299. 

Sksep  fandy  animals  of  the,  i.  286;  nearly  alUed  to  the 
goat, ib., n.;  distinguished  fit»m  the  goat^SB^, 287; 
qualities  and  disposition  of  sheep,  287,  ^8,  and  s,; 
habits  when  tamed,  288;  on  the  continent,  fbllov 
the  shepherd,  ib.;  then*  fleece, 289;  teeth,  290;  tlior 
young,  ib. ;  where  found  in  their  noblest  state,  291: 
effects  of  climate  on,  293 ;  difSerent  kinds  o^  ont  of 
Europe,  Iceland,  ib.;  Merino  sheep,  aocoont  of^  289, 
n.;  varieties  of  British  sheep,  291,  a.;  long-woolled 
British  sheep,  the  old  and  new  Leicester,  |he  Teei- 
water,  the  Devonshire  note,  the  Sxmoor  and  the  Heatb 
sheep,  ib.;  short-woolled  sheep,  the  Dorsetshire,  tbe 
Wlltsnire,  the  Herefordshire,  the  South  Down,  the 
Norfolk,  the  Cheviot,  &c.,  ib.,  and  292^. ;  Herdwiisk 
sheep,  dun  faced  breed,  Hebridean  and  Zetland  sheep, 
292, 293,  n. ;  breeds  of  Africa,  293.  n. ;  breeds  of  Asia, 
294,295,0.;  breeds  of  Iceland,  29.5,  a.;  Wallachian 
breed,  296,  n. ;  number  of  sheep  in  dreat  Britain,  ib.; 
the  primitive  race  of,  ib.;  the  musmon,  298  and  a^ 

Shdly  tne,  of  testaceous  fishes,  its  substanee^il.  347;  ae- 
count  of  the  formation  of  that  of  the  garden  snwl, 
348;  whether  formed  of  the  slime  of  the  animal's 
body,  349;  colouring  of  the,  how  accounted  for,  iK; 
convolutions  of  the,  depend  entirely  on  the  animal, 
ib. ;  collections  of  shells,  how  polished,  350 ;  pleaanre* 
of  the  occupation,  ib. ;  birds  that  cat  them.  So  I ;  sheHi 
serve  as  abodes  to  other  animals,  352;  ciassifieatioa 
of,  ib.;  Lamarck's  synoptical  table  of,  354— 4a8,  a.: 
various  places  where  found,  352, 353;  pelagii,  or  tho5« 
confined  to  the  ocean,  355;  littoraJes,  or  vhoae  cam 
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on  fthorc^  ib .,  S66 ;  fresh  water,  358 ;  living  land  diella, 
ib.;  foflsil  shelli.  their  variety  and  eondition,  ib.;  see 
also,  L  22,  a.;  all  the  spoil  of  some  animal,  ib.;  his- 
torians of  this  class  of  nature,  ib.,  359:  uses  and  value 
of  shells,  368,  a.    SeeCkmMm, 

ShdLJish,  claims  to  be  considered  as  fish,  ii.  326;  the 
two  tribes  of,  ib.;  omstaceous,  eharacterisedy  ib.; 
testaceous,  347. 

Shepherd' »  dog,  described,  L  388;  patience  and  fiuthful- 
ness  of  the,  ib.;  hardiness^  ib. 

Shoretf  often  a  defence  against  the  sea,i.  96;  different 
appearances  cL  ib.,  97. 

Short-rij^iiednea^u  194.    See  Virion. 

SKoMOer,  u.  1 8fr-l  87.    Bee^wmbiiL 

Skrew-mole,  aooonnt  of  the,  i.  461,  n. 

Shrike$.    See  Butcher  bird. 

Shrimp^  tribe,  the  food  o^  the  whale,  ii.  253;  prooess  of 
casting  its  shell,  828.  a.;  sfarinips  described,  331,  n. 

Siamang,  a  long-anned  ane,  i.  498,  a. 

Silky  historical  aocoont  or,  u.  507^ « 

SUk-toorm,  ignorance  of  the  ancients  with  respect  to  the, 
■U.  507;  when  first  brooght  into  Europe,  Bw;  the  des- 
cribed, ib.  and  «.;  the  two  methods  of  breeding  the, 
509;  in  the  warm  climates  of  tlie£ast,510;  in  Europe, 
ib.;form^&c.  of  the  apartment  in  which  it  is  bred, 
ib.;  pioviaion  of  leaves,  ib.;  air,  ib.;  progress  of  the 
worm,  ib.;  its  formation  of  the  silk-cone,  511;  the 
thread  described,  ib.;  its  change  into  the  wijoged 
state,  ib. ;  male  and  female,  ib. ;  egge^  ib. ;  method  of 
unwinding  the  thifead^  ib. 

Simoom,  described,  L  10,  a.,  126. 

SiimgiirdB,  their  notes  described^  ii.  137;  Americao, 


Sirli,  a  s^ies  of  lark.  ii.  151»  n. 
Saroeeo  mnd,  notice  of,  L  128,  a. 


i^— w..  birds  resembling  the  linnets,  ii.  1 58,  a. 

Size  of  ike  kumtcm  body,  its  varieties,  i.  176;  variations, 
ib.,  177. 

Skate,  the,  discriminated,. ii.  273;  oharaeteristlcs  of  the 
rays  or  skates,  ii.  276,  a.;  the  long-nosed  skate,  ib.; 
the  blue  skate,  ib.;  the  sharp-nosed  ray,  277,  a. ;  the 
thoraback,  ib. 

Skin,  efifeots  of  age  on  the  human,  L  205. 

SJMt,  a  kind  of  stinkard,  described,  i.  421. 

Shut,  sea-burds,  acooimt  of  the,  i.  215. 

Skdberg  m  ledamd,  disruption  of  the  mountain  of,  i. 
64. 

Sleep  increases  the  weight  of  the  body,  i.  1 77;  necessary 
to  all  animals,  183;  most  of  all  to  dmhi,  187;  some  ani- 
mals spend  much  time  in,  ib. ;  effeots  of  the  want  of, 
on  man,ib.;  oaoaeof  unknown,  188;  effects  of,  ib.; 
physiology  of,  ib.,  a. ;  instances  of  somnambidlsa,  IW; 
much  required  by  the  studious,  ib.;  a  Gkrman  sto- 
dent  penormed  his  tasks  during,  1 90;  story  of  asle^ 
walker,  ib. 

SUpe  cfmomdaiiw,  land-slips,  i.  63;  now-slips,  64^ 

SlUk,  varieties  of  the,  L  557;  description  of  the,  ib.  and 
a.;  spends  its  whole  life  on  trees,  ib.,a.;  Watcrlon's 
aeconnt  of  the,  558, a.;  its  method  of  scrambling  on 
the  ground,  ib. ;  its  stnieture  and  habits,569 ;  wh^er 
an  unfinished  quadruped,  ib.;  abstinence, ib. 

Smdimgj  an  inferior  sense  in  man,  L  20O;  povrer  oi,  pos- 
sessea  by  some  nations,  ib.;  uses  of  ib. ;  the  taste  of 
diflSevent  nations  in  respect  to  theobjeots  of,  201 
and  a. ;  sense  of,  possessed  by  birds,  it  8. 
Snail,  the  garden,  its  process  in  forming  its  slieH  des* 
cribed,  ii.  848;  oigans  of  the,  859, 860;  bonis  and  eves 
on  the  two  uppermost^  360;  oigaos  of  generation,  ib. ; 
coupling,  ib.;  eogs^  ih.;  growth  of  the  shell,  361; 
eaii  mend  its  shell  when  broken,  ib.;  not  mske  a 
new  one,  ib.;  method  of  motion,  ib.;  slime,  ib. ;  ap- 
petite, 862;  killed  bv  salt,  fto.  ib.;  torpidity, and 
manner  of  burying  itself,  ib. ;  awakening,  and  voraeity, 
ib. ;  varieties  of  the  snail,  ib. ;  the  fresh-water,  ib.;  its 
peculiarities,  ib. ;  manner  of  risins  to  the  surnce,  ib. ; 
viviparous,  ib.;  brought  forth  with  the  stony  coat. 
363 ;  sea-nails,  ib. ;  manner  of  impregnation,  ib. ;  vrant 
horns,  ib.;  convolutions  of  the  shell,  ib.;  the  troohus 
kind,  ib. ;  the  nautilus,  864» 

the  sea,  whenoe  the  name,  iL  289;  the,  described, 

290;  aooonnt  of  the  garden  snail^  358, 360,  a. 


Snake,  the  black,  the  uigest  of  Engtish  seipents  des- 
eribed,  ii.  427;  not  venomona,>ib.and  «.:  manner  of 
Attack,  and  how  repelled,  ib.;  prer  of  tne,  428;  ovi- 
parous, ib. ;  torpid  m  winter,  ib.    See  Strpente, 


Snahe-rooi,  Vhrginian,  tlie  best  cure  for  the  bite  of  the 

rattle-anake,  ii.  423. 
Snemng,  description  of.  i.  171,  ». 
Smjm,  described,  ii.  191,  a.;  the  double  snipe, ib.;  the 

httle  snipe,  ib.;  the  common  snipe,  192,  a. 
SMing,  whence  it  proceeds,  i.  171  snd  a. 
Solangooee,  iL  208.    See  Ckumet, 
Sole^  described,  u.  300,  a. 
SoiUmra,  valley  of,  exhibits  the  effects  of  earthquakes, 

SUon,  his  opinion  of  the  beauty  of  the  pheasant,  ii.  72. 

Sound,  reflection  of,  L  1 16;  transmitted  bv  the  undula- 
tion of  the  air,  ib.,  a. ;  how  produced,  196;  how  ren- 
dered a  tone,  ib.;  reflected,  198. 

Sow.    See  Hog. 

foa,  or  biim  rat,  i.  461,  a. 

rdtj,  their  value  for  asses,  i.  264. 
[,tbe  large  and  small  water,  described^  i.  390» 
391,  a.  and  394.    Be%Dog. 

Sparrow,X\i9,  its  habits  described,  ii.  135  and  136^  a. 

kind,  birds  of  the,  their  abode  near  man,  ii.  130; 

why  they  avoid  forests,  ib.;-attaohment  toplaoes,  ib.; 
accounts  of  their  flights  and  passages,  131;  arts  or  the 
bird-catcher  to  take  them,  tb.;  contentions  of  the, 
13^;  sinj^g.  proper  to  the  male.  ib. ;  the  female,  nest, 
and  young,  ib. — ^j35;  paring  of  the,  135;  chastity,  dea- 
cribed  bv  Addison,  ib.;  exceptions,  ib.;  resemblances 
among  the,  ib.;  obMsifioation,  136;  slender-billed,  ib.; 
their  food, ib.;  andaong,  ib.;  thick-billed,  ib.;  their 
food,  187;  note,  ib.:  those  of  passage,  ib.;  their  sea- 
sons of  misntioiK  ib« 
-AoiM,  it  46,  a. 
I,  a  prickly-finned  fish,  ii.  297. 
>  (fjitket,  account  of  the,  ii.  247, 248;  estiBMte  of 
ita  umnense  aBMNmt^  249, 250. 

&WSO&,  acquisition  of,  ay  liuiMkts,  i.  163. 

^wnacMdiy  found  fai  the  head  of  the  cachalot,  iL  263; 
how  distributed  there,  264;  uses  of,  ib.;  how  the 
whole  oil  of  the  fish  convertible  into,  ib.;  where  the 
whales  that  yield  it,  abound,  ib.  a. 

Spermatio  Ammaladet,  638  et  seq. ;  disoovered  by  Leeu- 
wenkoeok  and  Hartsoeker,  lb.;  hypothens  oonccm- 
ina, ib.;  Leeuwenhoeck's  observations,  ib.;  animal- 
cules in  the  human  semen,  ib.;  in  that  of  a  cod-fish, 
639;  goDeral  disooveriea  by  Leenwenhoeok  in  this  de- 
partment, ib.;  ejections  to  his  discoveries,  answered, 
lb.;  Quffon's  notions  oanoeiBfam  the  spemi  animals. 


ib.;  Buffon's  errors,  ib.;  Needham'shypothesie,640; 
his  reasoninflfe  regarding  the  seminal  raimal  of  the 


calmar,  ib.;  Buffbn's  remarka  thereon, ib.;  thefrmda- 
mental  error  exposed,  ib.;  wildspeeuatioos  coneem- 
ina  the  seminal  anirinals,  ib. ;  desirable  to  elicit  more 
infoimatioil  eoneeming  them,  ib. 

Spkder^  the.  desonbed.  ii.  44B— 453  and  a. ;  eonstmetion 
of  its  wen.  449,  a. ;  different  kinds  <Mf  spiders,  455,  a. ; 
remarkable  nest  of  one,  448  snd  a. 

i^Naoat>Ea6ei,  how  distinguished  by  their  giUs.  ii.  293; 
numerous  species,  ib.;  syatema  ib.;  Artedi's,  ib.; 
linnsDus',  ib. ;  Oouan's,  294;  particulars  of,  with  des- 
criptions, 294 — 307;  unifornuty  of  their  deaeription 
307, 308:  their  bones,  ib.;  proportion  of,  to  the  fins, 
ib.;  live  out  a  short  time  out  of  water,  309;  excep- 
tions, ib.; passage  of  aome  from  salt  to  fresh  water, 
ib.;  some  nom  nresh  towards  isH  t08pawn,ib.;  fishes 
of  passage,  ib.;  the  cod^  310;  haddock  and  mackarel,^ 
31<h  herrfog,ib.,811;  pilchard,  81!K->81 4;  their  tm- 
mtonse  nuniben.  3*14;  their  mimben  in  the  Indian 
ocean,  318;  whether  ther  come  ftvm  the  eag  perfectly 
fonried,  ib. ;  white  bait,  ib,  impregnation,  ib. ;  growth, 
ib.;  live  on  one  another,  ib.;  the  dorado,  319;  warfare 
infresh  water,  ib.;  diffidence  of  fresh  water  fishyib., 
820;  voraeity  of  the  pike,  822;  torpidity  in  wiiiter,  ib., 
323;  diseases.  324;  poisonous  qualities  of  some,  ib.; 
how  caused,  lb. 

Spongm  belong  to  the  poigpi,  ii.  564,  a.;  dififerent  species 
of,  570,  a. 

SIpootdrilL  the,  desoribed,  11. 185, 186  and  a. ;  the  Euro- 
pean, 1 86 ;  the  AmericMMi,  ib. ;  fine  colour  and  uncouth 
shape,  ib.;  habits,  ib.  and  a.;  food,  lb.;  nest  and 
voung,  187 ;  white  spoonbill,  186,  a. ;  roseate  spoonbill, 

Spouts,  water,  one  in  the  Mediterranean  described  by 
Toumefort,  i.  143;  their  origin,  144;  dreaded  by  mar- 
iners, ib. 

Sprat,  or  Qartie  Herring,  deteription  of  the,  U.  817  n. 
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^prvuibokt  a  apecieB  of  AMcan  antelope,  deeoribed,  i. 
313,814,11. 

Sjprwig-vxUer^  i.  67;  spoatinff  and  intennitting  aprinn, 
67,  It.:  hot,  acooant  of,  68;  at  Bath,  ib.;  at  St  Mi- 
guel, lb. 

^qua$h,  a  kind  of  atinkard,  deecribod,  i.  279. 

SquOla,  or  White  Shrimp,  ii.  331 ,  «. 

Squiml^  an  idea  of  ita  form,  i.  436 ;  the  tail  and  ita  utiea, 
ib.:  Tarietiea  of  the,  ib.;  the  common  deacribed,  lb.; 
the  ground  aquirrel,  437,  <•.;  the  gray  Virginian,  437; 
the  Barbaiy,  ib.;  the  Siberian  white, ib.:  Carolina 
black,  ib.;  BrasUian,  ib.;  that  of  New  Spain,  ib.;  ita 
extenaive  diffoaion,  lb. ;  the  varietiea  Amet  in  diapoai- 
tion  and  food,  ib. ;  the  common,  oharacteriatiM  or  the, 
438;  i^lity,  ib. ;  food,  ib. ;  ita  neat  deacribed,  ib.; 

f)royiaiona  of  nnta,  ib. ;  propaflation  of  the,  ib. ;  watch- 
iilneaa,  ib.;  ita  nunbleneaa,  ib.;  oaka  planted  by  the 
8(inirrel,  ib.,  «.;  abode  on  treea,  439:  migrationa  of 
the,  in  Lapland,  ib.;  method  of  oroaamg  lakea  there, 
ib.;  domeatieated,  ib.,  440;  preference  of  fixed  to  re- 
Tolving  cagea  for  aquirrela,  439,  n. ;  the  flyinff,  ita  claaa, 
440  and  «. ;  European  flying,  where  found,  ib. :  ita  ha- 
bita,  ib. ;  female'a  care  or  the  yonnp;,  ib. ;  deacription  of 
the,  and  ita  nature,  ib.;  Ita  amazmg  apring,  ib.;  how 
adapted  for  it,  ib.;  where  found,  in.;  tamed,  ib. 

Staffh,  deacription  of,  i.  33, «. 

Stag,  deacribed,  i.  319;  ita  homa,  ib.,  3*20;  the  ruttinff 
aeaaon  of  the,  320,  3*21 ;  aise.  oolour,  and  habita,  321, 
322;  hunting  of  the,  822;  lawa  conoeming  the,  ib., 
323;  deacription  of  atag-hunting  in  England,  328, 326 ; 
hunted  in  Sicily.  826 ;  in  China,  ib. ;  the  Chineae  atag 
deacribed,  ib.;  Coraican,  327;  that  of  Germany,  ib.; 
that  of  Sardinia,  ib. ;  the  American,  lb.,  328. 

SUufnaiU  vxUer,  i.  67. 

Stanutia  of/iowen,  microacopio  examination  of,  ii.  597. 

SSfars,  or  SSarlituf,  ita  deaoiption,  It  144,  and  «.;  Toioe. 
ib. ;  migration  and  peculiar  flight,  ib.;  the  red-wingea 
of  America,  145,  n, 

Star-jfuk,  the,  deacribed,  iL  561 ;  hard  aubatancea  found 
in  ita  atomach,  ib.;  increaaea  in  aize,  ib. ;  propertiea, 
ib. 

Startf  flxed,  i.  7, 8,  n.;  falling,  what,  189;  phenomena 
of,  140,  fi. 

Statueg,  ancient  modela  of  beauty,  i.  1 76. 

Staittre  of^ihe  body,  how  affected,  L  216;  of  men  not  di- 
minlahed,  223. 

SttewxH,  Duqaldy  hia  aoooont  of  a  boy  bom  blind  and 
deaf,  i.  1^9. 

StiekiMukt  the,  or  Qad&rodem,  deacribed,  ii.  298  and  a. 

SOnm  ofinaeet*^  ii.  620;  poieon  baff,  ib. 

Stinmrd,  foetid  amell  of  the,  i.  420;  Tsrietiea  of  the,  ib.; 
anecdote  of  a,  ib.,ii.;  the8quaah,akink,&o..ib.;  their 
foBtid  glanda  deacribed,  ib.,  421 ;  uaea  of  thia  odour  to 
the  animal,  ib.;  atrength  and  offenaiye  nature  of  it 
when  the  animal  ia  enraged,  ib.;  an  inatanee  of  thia 
by  Kalm,  422;  kept  tame  by  the  Americana,  ib. 

iSStoot,  when  the  ermine  properly  ao  called,  i.  413  and  n. 

Stoch-dove,  the  original  of  the  pigeon,  ii.  125;  deacribed, 
ib.;  young,  127. 

Stomadi,  qfqvadnpeds.  i.  238. 

Slomata  o/plautt,  iL  597. 

StonUf  precioua,  whence  their  yalue,  i.  173;  meteoric 
atonea,  account  of,  141,  n. 

Stork,  ita  reaemblance  to  the  crane,  iL  175;  diatinguiah- 
ing  charactera  of  the  genua  from  herona  and  cranea, 
ib.,  n.;  the  white  atorkl  ib.,  n.,  176;  the  blade  stork. 
176,  n.;  regular  migrationa  and  manner  of,  177;  fooa 
of  the,  ib.;  affection  for  youns,  ib.;  friendly  feeling 
towarda  men,  lb.;  storka  held  in  reverence  by  the 
Turka,  ib.,  n. 

Storm,  account  of  the  great  atotm  in  Britain,  in  1703,  L 
126,  a.;  atorm  of  1783,  ib.,  127,  n,;  other  atonna,  ib. 

Strabism  of  (he  eya.  what,  L  194. 

Strength  of  man,  i.  177 — 180  ;  inatancea  of  muaeular 
atrength,  177,  «i.;  aome  remarkable  inatancea  of  the, 
180. 

Strefmektrot,  breed  of  aheep,  deacribed,  L  296. 

Siromateui,  a  aoft-finned  flah.  ii.  299. 

Sturgmm,  ita  diapoaition, ii.  283;  deacription,  ib.;  differ- 
ent kinda  and  different  uaea  of  each,  ib. ;  yiaita  all  the 
aeaa  of  Europe,  ib. ;  size  of  one  taken  in  the  Eake,  ib. ; 
where  moat  abundant,  284;  how  caught,  ib.,  285; 
temperate  and  timid,  284;  pTeaeryed,285;  trade  with 
the  roe,  ib.;  iainglaaa,  ib.;  aturgeon  fiahery,  284,  a. 

^^udeu^Mt  the,  or  Edmmt,  u.  300. 


Sun-JiJi,  Ita  aise  and  appearance,  deacribed,  ii.  287. 

Suns,  mock,  or  reflected,  aeen  in  the  polar  reg^ans,  L  139 

Sutf</thB  ieoy  ita  dangenma  nature,  i.  97. 

Sminam  Toad,  account  of  the,  iL  389;  (aee  Pipa[)\  aer- 
pent,  ita  beauty,  428;  conaidered  fortunate  by  the 
aayagea  there,  ib. 

SurmoM,  or  gretU  brawn  rat,  deacribed,  L  448.    Soe  RaL 

Sumudet,  notice  of  the  flah.  u.  298. 

Swallow,  ita  migration,  ii.  I60;peeuliaritiea  andyarieties 
of  the.  160;  characteriatica  of  the,  161;  food,  ib.;  agi- 
lity, ib.;  tail,  ib.;  ita  appearance  in  apring,  ib. ;  dif- 
ference between  the  chimney  awallow  and  window 
awaUow,  ib. ,  n, ;  neata  of  the  yarioua  kinda  of  the,  1 62; 
in  Chin^  ib.;  how  to  diaeard  them,  ib.;  cpga  and 
young,  163;  aaaembling  of  the,  ib.;  migration,  ih; 
aeen  at  aea,  ib.;  whether  all  miirrate,  ib.,  164,  ft. ;  the 
awift  and  other  varietiea,  ib.,  160;  the  noetumai,  or 
goat  aucker,  ib.;  neata  of  the  Chineae,  in  what  esti- 
mation held  aa  a  delicacy,  162;  commercial  atatiatica 
regarding,  ib..  163, «. 

SwaUow,  aeiLa  kind  of  gull,  ii.  210. 

SwattowB  of  Termale,  a  name  of  the  bird  of  paradise,  iL 
109. 

Swammerdam,  hia  persevering  inquiriea  into  the  nature 
of  ahell-fiah  and  inaeeta,  ii.  859. 

Swan,  characteriatica  of  the,  ii.  224  and  «.;  the  wild 
awan,  225,  n.  :  the  black  awan.  ib.;  whether  the 
awan  aing^,  2*26;  relatione  on  tne  aubjeot,  ib.,  227; 
food  of  the.  ib.:  incubation  and  young,  ib.;  fcrmeriy 
eateemed  ror  tne  fleah,  ib. ;  where  now  preserved  for 
their  beauty,  ib. 

Swift,  a  kind  of  awallow,  ita  dlatinetkna  and  habita,  11. 
160. 

Swimmer$,  an  order  of  birda,  charaeteriatiaa  of,  ii.  201. 

Swine,    See  Hog. 

Sword-fiA,  ita  attache  on  the  whale  deacribed,  iL  255; 
the,  deacribed,  294  and  n. 

Svagnah,  name  or  the  caracal,  L  381 ,  383.    See  CaraeaL 

&^rta,  animala  of.  the  aoftneaa  of  their  hair,  i.  359. 

^ftteme  ofnatmrtd  hiatory,  method  of  uaing,  L  230;  ad- 
vantagea  of,ib.;  defeota  of.  1281;  Ray'a,ib.;  Klema, 
232;  Lmnnua',  233;  that  followed  in  thia  work,  233 
—235. 


Tadpole,  the  apawn  of  the  frag.    See  Prog, 

7(|^,L849.    SeePeomry. 

Talapoin.  a  monkey,  fine  cokmra  of  the,  L  507  and  n. 

Tamam,  kind  of  monkey,  i .  508. 

Tamtmama,  larger  and  amaUer  apeeiea  of  the  ant-eater, 

L656. 
Tanreo,  diatinguiahed  from  the  hedgehog,  L  464;  de- 
acribed, ib.;  habitudea.  ib. 
TapeH,  or  BraxUian  Rabbk,  an  acoomit  of  the,  i.  446. 
Tapir,  the  hippopotamua  of  the  new  eontinent.  L  352, 

«.,  552,  a.;  aeacribed,  552;  ita  food,  ib.;  fleah,  ib.;  the 

tapir  of  Malacca  and  Sumatra,  553,  a. 
Tarantula,  a  dance  practised  m  Italy.  L  198,  a.;  a  kind 

of  epider,  deacribed,  iL  454;  ita  fooled  dangerMia  bite 

ana  cure  by  muaio.  455, 
Tamaeaar,  the  great  bird  of,  anppoaed  to  be  the  oondor, 

iL39. 
Tartar  race  of  mm,  described,  i.  210, 21 1. 
Taetrng^  optntona  concerning  the  aenae  of,  i.  201 ;  aea- 

able  in  ohUdien,  202;  a^ted  by  habit^  ib. 
TaUm,  (aee  Armadillo),  L  469;  apara,  471 ;  of  Ray,  ib.; 

tatnette,  ib. 
Teeth,  variety  of^  in  animala,  L  174;  of  quadnxpeda,  238; 

of  the  cow,  270. 
Teleeoopefiak,  deacribed,  ii.  291,  a. 
TVmparote  rmions.  earth  in  the,  L  1 1 . 
Tench,  fiah,  deacnbed,  U.  806, 307,  a.;  how  angled  for, 

32^11. 
Tendrae,  the,  diatinguiahed  ft'om  the  hedgehog,  L  464; 

aise,  movementa,  and  habita,  ib. 
Tener^fe,  peak  of,  a  volcano,  L  44;  ita  height,  62L 
TermUee,  <»  White  Ante,  description  of  the,  iL  £37,  n. : 

aingular  construction  of  thdr  neata,  ib..  538. 
Temate,  how  rendered  unwholeaome,  L  112. 
Terns,  or  Sea  SwaUowe,  charaoteriatios  of  the,  fi.  212,  n. 
Teuthys,  the  fiah  deacribed,  u.  299. 
Theraeia,  a  new  ialand,  L  53. 
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Thermometer f  i.  69;  pnnoipie  of  the,  ib. 

Tkirsi,  oaiiMB  and  oonaequeQOM  of,  i.  185, ». 

TVioraew  /A  what,  ii.  t^;  priddy-finned,  295;  8oA> 
finirad,  299. 

T^omAoflik,  a  tpeciee  of  akate,  ii.  277,  n. 

TArutkkiml^hitdBci  the,  iL  137;  different  speciea  of 
thnuh,  their  habits,  &o.  138,  n.;  their  properties,  ib.; 
the  Bong  thnuh  or  mavis,  139,  n.;  the  missel  thrash, 
its  sise  and  distinctions,  ib.  and  «.;  the  ponetated 
thmsh,  Ul,  ff.j  the  rock  thrushes,  142,  n. ;  the  mock- 
ing thrush,  143, «.;  other  varieties,  145;  the  fieldfare, 
blackbird,  Ac.    See  Field/are,  Blackbird. 

TkmndhJhaUd  eheU-fah,  aooonnt  of  the,  U.  374. 

Tkimder,  phenomena  of,  L  183,  n. 

Thjfroid  oartUoffe^  seen  in  men.  t  175. 

Tidee  of  tie  oomm,  i.  90;  description  of  the,  ib.;  precise 
account  of  the  manner  in  wnich  they  are  oaosed,  90, 
91 ;  affected  by  the  channel  of  the  sea,  91, 92;  the 
greatest  where,  92 ;  an  effect  of  the,  ib. ; 

Tiger,  the^  its  beauty,  i.  3()9 ;  fierceness,  ib. ;  distinctions 
of  the,  lb.;  relative  position, ib  :  where  found,  ib.  and 
M.;  tiger  hunting  m  India,  370, 371, ».;  habits,  371; 
strengtli.  ib.  and  372;  combat  of  one  with  three  ele- 
phants, lb. ;  the  three  kinds  of  the,  in  SundahRiyah's 
dominions,  873;  scarceness  of  the  real  species,  ib.; 
how  ftr  tameable.  869;  tigress  and  her  young,  373; 
their  skins,  374;  clouded  tiger,  ib.,  n. 

Tinea.    See  Afotk$. 

TtptdOf  the,  gnat,  described,  ii.  553. 

7t/mw0,  account  of  the  various  spedes  of,  ii.  151,  ».; 
bottle  tit  or  long- tailed  titmouse.  154, «. 

Toad,  the,  distinguished  from  the  frog,  iL  384;  hideous 
to  the  imagination,  ib. ;  resemblance  to  the  firog.  lb.; 
propagation  and  assistance  of  the  malcj,  385;  mod, 
lb.;  account  of  the  habits  of  one  tamed  by  Arscott, 
ib.;  instance  of  Ckrmans  eating  the,  without  injury, 
386 ;  another  instance  of  its  wholesomeness,  ib. ;  fables 
conceming[  the,  ib.;  its  real  character,  ib. ;  toipidity, 
in  winter,  ib. :  account  of  several  instances  of  its  bein^ 
found  in  the  lieart  of  trees  and  stones,  ib.;  experi- 
ments regarding  this  singular  phenomenon,  ib., ».; 
account  oi  their  sucking  cancerous  sores,  388;  varie- 
ties, the  water,  ib.;  the  pipal  or  Surinam,  389;  the 
homed  toad,  ib. 

Toooooy  the  flamingo,  why  so  called  by  the  natives  of 
Canada,  IL  188. 

Tunes,  how  produced,  i.  196;  their  saooession  in  propor- 
tion make  music,  ib. 

Tongne  nir  proboedt  <^  meeete,  IL  615;  of  the  house-fly, 
ib.;  of  the  hone^  bee,  616. 

Tompdn,  extraordinary  tides  there,!. 92;  how  aooonnted 
for,  ib. 

Tornado,  description  of  the,  1.  125, 126. 

Tijrj)edo,  a  kind  of  ray,  destnibed,  ii  278;  its  electrical 
shock  desorib^  by  Kempfer,  ib.;  causes  ascribed 
for  the  effect,  279 ;  its  power  declines  with  its  vigour, 
ib.;  where  the  power  resides,  ib.;  other  fishes  pos- 
sessed of  the  same  power,  280. 

TVraib,  a  species  of  ooa,  described,  ii.  800,  n. 

TWtous,  its  superiority  to  the  fish  tribe,  iL  837;  why 
ranked  among  them,  ib.;  land  and  water,  ib.;  differ- 
ence between  the,  and  the  turtle,  ib.,  388 ;  nabits  of  the 
ib. ;  shell,  ib. ;  the  body  described,  ib. ;  various  species 
of,  ib..  n, ;  internal  structure,  ib. ;  its  organs  described, 
339;  difficult  to  be  killed,  lives  with  the  brains  out 
and  the  head  off,  ib.;  longevity  of  the,  ib^ account 
of  one  at  Peterborough  which  Uved  above  200  years, 
ib..  It.;  food  of  the,  340;  motion  of  its  bloody  ib.;  dor- 
mant state,  ib.;  slowness  of  all  the  actions,  and 
changes  of  the,  ib. ;  eggs,  ib. ;  nest,  ib.,  .^l ;  shell  eom- 
posea  of  several  pieces,  ib.;  habitudes,  ib.,  432, », 
Hea  Tortoise,  see  Turtle. 

Toucan,  account  of  its  extraordinary  conformation,  ii. 
99  andn.;  of  the  red-beaked,  100;  food  or  prey,  ib. 
and  «.;  tongue  of  the,  and  its  use.  101 ;  how  it  pro- 
tects its  young,  ib.;  where  found,  ib. 

TuMcA, sense  of,  corrects  sight,!.  193;  its  utility, 202; 
widely  diffused,  ib.;  affected  by  habit,  ib.;  where 
chiefiy  seated,  ib.;  importance  of,  ib. 

TraMuis,  or  teeever,  a  kmd  of  fish,  described,  ii.  295; 
pain  of  the  sting  of  its  back  fin,  3'24. 

Traddpterus,  or  saSre,  the  fish,  noticed,  Ii.  298. 

Trade^urindSjl  117;  history  and  theory  of,  11 8,  a.;  in  the 
Atlantic,  122;  off  Nova  Zembla,  &c.  ib. 

Tragek^)kue,  the  stag  of  Germany,  L  827. 


Tran^/brmation  of  insects,  ii.  437. 

Tteewup.    See  Warn, 

Tree-koj^pers,  Rennie  s  name  for  the  ancient  cicada,  how 
applicable,  ii.  476;  their  instrument  of  sound,  ib. 

TVaet,  formation  of,  ii.  602. 

Tremtley,  the  discoverer  of  the  reproduction  of  soophy- 
tos  f^m  cutting,  ii.  567 ;  his  classification  of  the  poly> 
I>as,  570. 

TritAoda  genus  o/tn/usorta,  ii.  633. 

Triekurus,  a  prickly-finned  fish,  ii.  294. 

Trigla,  properties  of  the  fish,  ii.  298. 

Twchus,  a  peculiar  kind  of  snail  without  month,  ii.  363; 
preys  on  other  snails,  ib.;  all  sea-snaili  liable  to  its 
attacks,  864. 

Troglod^e,  described,  L  491. 

TVo^om,  a  family  of  birds  peculiar  to  warm  climates, 
described,  ii.  1 01, 102,  a. 

Tropics^  constancy  of  winds  there,  in  certain  seas,  L  1 1 7 ; 
hurricanes  at  the,  125;  atmospheric  phenomena  of 
the  133—135. 

7>vmL  description  of  the,  ii.  302,  n. ;  how  angled  for, 
323,  n,i  the  great  gray  trout  of  Loch  Awo,  302,  n.; 
salmon  trout,  303,  «. 

Trunk  of  tie  elephant,  account  of  the,  i.  518. 

Tkmble-dung,  a  kind  of  beetle,  described,  ii.  546;  its 
sense  of  smelling,  !b. ;  kings  oif  the  class,  547. 

Tumbler,  a  kind  of  dog,  described,  i.  394. 

7Wmiv>SiA,  described  and  tunny  fisheries,  ii.  297,298 
and*. 

TurUnated  sheOJUk,  ii.  352—359: 

TMioi^,  described,  ii.  300,  n, 

T\trhev,  its  original  country,  ii.  66  and  a. ;  the  American 
wild,  67;  P)[tiice  Charles  Lodan  Bonaparte's  account 
of  the,  ib. ,  n. ;  habits  in  the  wild  state^  ib. ;  how  hunt- 
cd,  ib.;  habite,  animosities,  and  antipathies  of  the 
tame,  70;  cowardice,  ib.;  female  and  young,  71; 
screams  and  agitation  of  the  female  when  the  young 
attacked,  ib. 

7\tmstone,  described,  ii.  194,  n. 

Turtle,  the,  whence  its  difference  from  the  tortoise 
arises,  U.  337;  tJie,  described,  841 ;  the  great  Mediter- 
ranean, or  coriaceous,  its  great  size  and  uselessness, 
ib.;  poisonous,  ib.;  acoount  of  one  of  this  species, 
ib.;  of  one  caught  near  Scarborough,  342;  those  of 
the  Indian  ocean,  the  trunk,  ib.;  the  loggerhead  des- 
cribed, ib.  and  tt.;  hawksbill  or  imbricated,  343  and 
342,  II. ;  the  green,  its  estimation.  343  and  n.;  quali- 
ties of  the,  as  foo^  344;  why  called  the  green  turtle, 
ib.;  its  size,  ib.;  where  most  numerous,  ib.;  comes 
from  the  sea  to  fresh  water,  and  to  deposit  its  eggs, 
ib.;  breeding,  ib.;  eggs,  ib.;  hatchea  bv  the  sun, 
345;  how  taken,  ib.,  347;  harpooned,  ib  :  how  taken 
by  divers,  ib.;  Audubon^s  acoount  of  the  habits  of 
turtles  and  the  methods  of  taking  them,  ii.  345 — 347, 
n. 

Turtle-dove,  its  fidelity,  iL  126;  eollared  turtle.  125,  n.\ 
the  bird  described,  129;  a  bird  of  passage,  ib.;  nesu 
and  food,  ib. 

Tnrtls  eaters,  a  people  of  Ethiopia,  described,  by  IModo- 
rus  Siculns,  ii.  344. 

TuAs  of  the  hog  hind,  their  connection  with  their  venery, 
L  35*2;  of  the  elephant,  519, 520;  trade  in  the,  527, 5'28. 

T^ofw,  or  wtter^epouU.  seen  at  Iand.L  144;  descrip- 
tion of  one  at  Hatfield,  1687,  ib.;  coigectures  concern- 
ing, ib. 
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Unan,  a  kind  of  sloth,  L  557. 

Unicom,  animals  found  in  Africa  and  Asia  resembling 
the  fribulous  unicorn,  i.532.ii.;  whence  the  origin 
of  the  stories  concerning  it,  ii.  262;  the  sea  or  nar- 
wlial,  described,  260. 

Univalve,  at  turbinated  shdl-Jisk,  iL  359. 

Uranoeoopus,  the  fish,  described.  iL  295. 

Urddn,  Jsea,  the  proper  class  of  the,  described,  ii.  373 
and  M.  its  horns  and  spines,  ib.;  its  swiftness  not- 
withstanding its  many  spines,  ib.;  what  sort  of  food 
it  is,  ib. 

Urson,  distinguished  frpom  the  porcupine,  and  describe 
ed,  i.  467. 

ITntf.  white,  the,  or  wild  bull,  where  found,  L  276;  des- 
crioed,  ib. 
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ram|}yre.tlie  Amerioao,deMrib«d,i.  473;  blood-mioker, 
474;  UUoa*8  report  on  this  mibjoet  ooofirmed,  ib. 

f  amirv, »  kind  of  ferret  from  Aladagaflcar,  deNribed,  i. 
415. 

l''apoun,  noxious,  in  mines,  L  36;  (see  Gas);  inflam- 
mable, in  Persia,  40. 

Varif  a  kind  of  monkey,  i.  510. 

VoKniar  tistue  (fplanU,  ii.  601. 

VegetabU  Kwadotn,  disooveries  therein  by  tlie  miero- 
soope,  ii  595;  Pritohard's  remarks  thereon,  ib.,  596; 
microscope  revealf  a  beauty  in  Tegatable  rtruotures 
not  disooverable  by  unaided  sight,  596;  Brown's  ex- 
periments on  tlie  pollen  of  plaints,  ib.;  remarks  con- 
ceminff  molecular  activity  as  exhibited  both  ia  the 
mmeral  and  vegetable  kingdoms,  ib.;  oircuiation  of 
fluids  in  phnts,  ib.;  Pritci^rd's  aooonnt  of  tlie  oy- 
closis.  59/ ;  aquatie  plants  in  which  the  oirculatioo  is 
readily  observed,  ib.;  respiration  of  pleats,  ib.;  the 
cuticle  and  stomata,  ib.;  singular  alternate  action  of 
plants,  ib. ;  a  flower,  mioroseopio  examination  o^  ib. ; 
petals,  ib. ;  absorbents,  ib.;  stamens,  filament,  and 
anther,  ib.;  the  pollen,  ib.,59d;  true  hstOAgbOd;  pis- 
til, germsn,  style,  and  stigma,  ib. ;  pistil,  how  imprsg* 
nated,  ib.;  seeds,  their  forms  ana  appendages,  ib.; 
seed-lobes,  heart,  ib.;  radicle  and  plnmnla,  ib. ;  seeds, 
how  to  be  mioroaoopicslly  observed,  ib.;  pappus,  or 
down,  ib.;  its  uses,  ib.;  alik  or  wing,  and  its  uses, 
599;  poppy  seeds^  their  oonmrmstion,  il».;  cslampe- 
Ins  scaber,  seed  of,  ib.;  Fvenoh  marigold, seed  olio.; 
theoa,  or  seed-vessel,  ci  moss,  ib.;  puff-ball,  seed  of, 
ib.;  seeds  of  fern,  ib.;  polypodium  of  the  oak,  seeds 
of,  ib.;  plant,  or  tree,  leaves,  ib.;  their  composition, 
ib.;  skeleton  leaf,  ib.;  Baker's  observations  on  the 
loaves  of  plants,  ib.;  leaves  of  sttnsing  nettles^  600; 
the  ferns,  theur  seea-vessels,  capsuleis  spomlesy  and 
frond,  ib.;  the  mosses,  and  septa  off  ib.;  sphsgnnm, 
or  bog-moss,  leaf  of^  ib.;  a1g»,  ib.;  hchens,  601 ;  fud, 
or  sea-weeds,  ib.;  smgular  species,  ib.;  confervn,  in- 
cluding chara  and  niteIU^  in  which  circulation  iavery 
apparent,  lb.;  mooldiness,  plants  of,  ib.;  flm^,  their 
formation,  &c.,  ib.;  old  opinions  concerning,  and  re> 
marks  thereon,  ib.;  ftxngi  producing  dry  rot,  smut, 
&e.f  ib.;  woody  formations,  ib. ;  stem,  cutiol^  baric, 
liber,  sap,  pith,  ib.;  cellular  tissue,  ib.;  woody  fibre, 
vascular  tissu^  ib« ;  microsoopio  examination  of  these, 
ik,  602;  spiral, annular,  and  ducted  vessels,  602;  for- 
formation  of  trees,  ib. ;  aloe,  microsoopio  view  of 
transverse  section,  ib.;  of  fibres  of  the  palm,  ib.; 
transverse  section  of  clematis,  ib. 

yegetable$f  their  analogies  to  animals,  i.  146;  oompaia- 
tive  number  of  vegetables  and  animals,  147, «. ;  dif- 
ferent generative  powers  of  vegetables  and  animals, 
150,  n.'f  most  userol,  149;  few  noxious,  ib.;  oigans  of 
generation  in,  153,  n.;  fossil  remains  of,  ii.  594. 

Venom  of  the  aerpent,  the  bM  of,  desoribed,  ii.  416:  ap- 
pearance of,  tnrough  a  microsoepe»417;  taste  of,  ib.; 
has  been  drunk  without  producmg  a  bad  effect,  ib. ; 
Lucan's  observation  of  this,  ib. ;  how  fatal  introduced 
into  the  circulation,  ib.,  418;  experiment  sliowing  the 
potency  of,  418;  doubts,  ib. 

Venomnnu  Serpeni»y  seat  of  the  venom  in  the  animals,  ii. 
416;  fimgs,  ib.;  teeth,  ib.;  venomous  bag,  ib.;  the 
fangs  and  the  operation  of  wounding,  ib.,  417;  ap- 
pearances and  effects  caused  by  the  wound,  417;  the 
venom,  ib.;  habitudes,  418;  food,  ib.;  manner  of  the 
attack,  ib. 

VesieU  ofveodablea,  spiral,  annular,  and  ducted,  ii.  602. 

FieMMmw,  volcano  of  mount,  i.  42;  eruption  of,  in  1707, 
ib.;  one  in  1717,  described  by  Beikley,  42—44. 

Vibrio  geiuu  o/it^iuonaf  ii.  629. 

Ftp«r,  manner  of  its  motion,  412,413;  the,  of  Great 
Britain,  418, 419, «. ;  resorts,  ib. ;  properties,  ib. ;  em, 
420;  aostinence,  ib. ;  torpioity  during  the  winter,  ib.; 
how  taken,  ib.;  salad-oil  a  cure  for  Its  bite,  experi- 
ment showing  thb,  ib..  and  «.;  the  metliod  of  euro 
prescribed  bv  Celsus^  ib.;  flesh  said  to  be  medicinal, 
421 ;  Swedish  viper,  ib.,  ib. 

rtnon,  errors  hi,  i.  192, 193;  does  not  give  us  an  idea  of 
distance  without  the  aid  of  touch.  193;  experiment 
-^n  this  subject,  ib.,  194;  near-rightedness  of,  194;  at 


different  ages,  ib.:  rendered  indistinet  byexeeasve 
brightness  of  the  object,  ib.;  why^  ib.,  19& 

Voioee  ofbirds^  observations  on  the,  li.  4;  of  the  vaiioos 
singing  birds,  deswibed,  137;  of  Amerieaa  aingiug 
birds,  146. 

Volotmom,i.  40  and  «.;  their  causes,  40;  enmneralioB 
of,  41— -45;  whether  they  proceed  from  deep  i^gkns, 
41. 

VokKmamut  qfktftfaona^  iL  627. 

VorUomagemu  <yit^kt»ona^  ii.  634. 

Fn^teTfl,  its  relative  position  smong  birds.  iL  40;  dis* 
tinctive  qualities,  ii>. ;  varietie^^the  golaen  pasrticu- 
larized.  40—43;  looaUtiee  of  difFerent  apeeies  of  vul- 
ture, 41, 42,  n.\  black  vulture  deseribed,ib.;  qfoestioo 
whether  the  vulture  is  led  to  its  piegr  by  sight  et 
smell,  42, «.;  p^rts  of  the  animal,  42;  sendoa  oC^  in 
Egypt,  ib. ;  habits  these,  ib. ;  in  America,  ib.;  akiU  in 
tearavg  a  body  to  pieces,  and  manner  of  feediiig,  43; 
sloth  and  voracity, ib.;  hostiUty  to  tbe  oraoodBe,ib.; 
nests,  ib. ;  the  king  of  the  vultnres  described,  ib^  44. 
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BWotZff,  account  of  th^  ii.  153, 154,  «. 

Wnmsokoae.  the  Icelandic  name  for  the  food  of  tlte 
whale,  H.  253. 

Wail4mt.    8ee£^ 

Wdnderow^  a  kind  of  baboon,  an  aoeonnt  of  ibe,  L  501, 
and  n. 

TFopM,  a  North  Aaierioan  deer,  i.  328,  a. . 

ITof^&irf,  H.  153, ».;  pensile  warbler,  ib.;  soperb  war- 
bler, ib. 

TToitM,  a  Brasilian  monkey,  i.  508. 

TTofUi^  bird  of,  described,  iL  37, 38,  a. 

TF«I»,  very  different  from  the  becL  iL  528;  the,  de- 
scribed, ib..  529,  IB.;  voracity  and  fierceness, 529;  dis- 
tinctions of  the  communities  of  the,  530;  aooonnt  of 
the  formation  of  its  nest,  ib.;  materials,  ib. ;  dome, 
531 ;  comb,  ib. ;  pillars  and  stories,  ib.;  oell,  ib.; 
worms  and  their  processes,  ib.;  formidable  to  other 
insects,  and  voracious,  532;  effects  of  winter  on  the, 
ib.;  the  solitary  wasp,  533;  its  apaxtment,  ib.;  egg, 
ib.;  provisions,  ib.;  death,  ib.;  emerging  of  the  joong, 
ib»;  account  of  the  wasp  of  the  West  Indies,  534;  the 
tree  wasp,  533, «. 

Water,  L  65;  its  penetrating  nature,  ib.;  aboocption  of 
by  various  bodies,  ib.^  a. ;  its  subservience  to  vcgeta- 
tioBy66;  rain-water,  ib.;  si»ing-water,  67;  liver-wa- 
ter,  ib.;  stagnant,  ib. ;  sea-water,  ib.;  minefml  and 
medicinal,  ^;  impurities  ui,  ib.;  operation  of  cold 
and  heat  on  waten  68—70;  compression  of,  70;  fluid- 
itv,  lb. ;  science  o^  or  hydrostatics,  71 ;  pandases  in, 
71—73;  ite  ascent  in  fine  dass  tubes,  73. 

Water-fMj  characteristics  of,  ii.  200;  toes,  ib.;  legs  and 
feathers,  ib.;  oU  and  sUn,  ib.;  dassification  of;  201. 

Water 'kmy  the,  distinguished  from  the  ooot,iL  197;  the 
bird  described,  ib.,  198;  its  habitudes,  ib. 

Wavn^  velocity  o^  L  90,  a. 

W€my  how  collected  by  the  bee,  ii.  516. 

WeaieL,  its  siae  and  proportions,  L  411 ;  description  of 
the,  lb.;  its  noxious  nature  and  liabits,ib.;  method 
of  stealing  and  eating  itsprer,  ib.,  412;  parturition  of 
the,  412;  effluvia,  ib.;  afi^tion  for  putroaetioo,  and 
iiurtanee  of,  ib.,  413. 

Weiud  kmd,  aumals  of  the,  their  charaeteristios,  L  410; 
fuXf  ib.,  418;  method  of  taming  the,  41 1,  a. ;  anec- 
dotes of  thcL  41 2,  n. ;  their  odorous  gunds,  410;  habi- 
tudes and  shape,  ib.;  sise,  411. 

Weaver-fiA,  ii.  :»4.    See  TVac&imif . 

Web  of  ike  «pa2«r.  how  fonned,  ii.  440, 441 ;  of  the  gar 
den-spider,  441 ;  spun  into  threaiL  442. 

WemeTf  bis  theory  of  the  earth,  L  17;  clasrification  if 
rocks,  16. 

Whale,  its  greatest  siae,  ii.  250 ;  its  amazing  a)>pearanoe, 
ib.,  251 ;  seven  varieties  of  the.  251 :  the  fpemX  Greeo- 
hmd.  described,  ib..  253,  «.;  lU  skhi,  251 ;  tail,  ib.; 
searnkin.  real  skin,  blubber,  252;  cleft  of  its  mouth, 
ib. :  whalebone,  ib. ;  eyes,  ib. ;  ears,  ib. ;  spouts  or  dqs- 
trils,ib.;  its  intenial  stracture,  ib.;  fidelity,  ib.;  f&- 
male  and  young,  ib.,  253;  gregarious,  ib  ;  food  of  the. 
ib.;  inoffensiveness,  254;  its  enemies,  ib.;  historical 
uotice  of  the  whale  firiiery,  ib.,  255,  a.;  nations  that 
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fish  the  whale^  255;  Moount  of  the  Irish  vhale  fish- 
ery, ib..  256 ;  whales  diminislung  hi  nambers,  and  the 
effeot,  256;  the,  how  killed  by  the  Biscayneers,  ib., 
258;  Sooresby's  acooant  of  the  whale,  256—259,  n.; 
maternal  affection  of  the,  259,  n. ;  uses  of  the  oil  and 
ftteayes,  258;  barb  and  flesh,  ib.;  flesh,  by  what  na- 
tions prised,  260;  the  belusa,  or  white  whale,  ib.,*.; 
the  deductoTj  or  ca'ing  wtiale,  261, «.;  the  sperma- 
ceti whale,  2o2,  n. 

WlkUeUnm,  its  fa^ury  to  the  whale,  ii.  255. 

fFML  a  small  shell-fish,  ii.  369,  n. 

Wkimbrel.  described,  iL  194,  ». 

VfMjp-moM,  its  appearance,  ii.  423;  venomous  bite,  ib. 

WiktripooU^  L  96.    See  OurrtniMy  the  Madttrooniy  &c. 

Whwcffn*  veneration  of  the  Spaniards  and  other  natioos 
for,  L  173. 

Whidm,  his  theory  of  the  earth,  i.  14 — 16. 

White  MfK,  fishery  of  the,  on  the  Thames,  ii.  316,  n.; 
found  in  the  fVith  of  Forth,  ib.;  general  description 
tit,  ib.;  account  of  the  appearance  of,  near  Liondon, 
318;  what  they  are,  ib. 

WkUit^.  a  species  of  cod,  described,  ii.  300,  n . 

Widaky  kingdom  of,  the  serpent,  how  adored  there,  ii. 
415. 

Winds,  U  116:  how  produced,  ib.:  chiefly  by  the  sun, 
ib.;  difficulty  of  a  history  of,  117;  steadiness  of,  in 
certain  places,  ib.;  causes  of,  117 — 119;  history  and 
theory  of  trade- winds,  118,  n. ;  trade-winds,  121; 
monsoons,  122  ;  some  winds  peculiar  to  certain 
coasts,  123 ;  some  change  daily,  ib.;  east,  why  the 
most  powerful  and  constant,  ib.;  on  mountains,  ib.; 
varied  bv  the  seasons,  124  ;  its  currents,  how  in- 
cre<nsed,  ib.t  hot,  125;  destructive,  ib. ;  in  Persia,  ib. ; 
hurricane,  ib.;  tornado,  126;  sand-«tonii,ib.;  storms 
in  Britain,  ib.;  in  France,  127;  sirocco,  128. 

Whtd-gtm,  account  of  the,  i.  107. 

Win^(flnrd»y  their  confbrmation,  ii.  2,  3;  wings  and 
wmg  cases  of  insects,  616. 

Wi»m,  kind  of  monkey,  i.  508. 

IKo^  the,  distinguished  from  the  dog,  i.  398  and  «.; 
period  of  gestation,  ib.;  sise.  colour, and  disposition, 
lb.;  antipathy  to  the  dog,  390;  their  untameableness, 
ib.,  400;  their  seneration,  400.  401 ;  strength,  401; 
suspiciousness,  ib.;  how  hunted,  ib.,  402;  how  extir- 
pated from  England,  402;  where  found,  ib.;  the  North 
American,  its  tractability.  ib.,  403. 

Wolf-fiJi.  notice  of  the,  ii.  299. 

Wolgay  tne  laigest  river  in  Europe,  what  remarkable  in 
tbD,  L  75. 

Wolverint.    See  Glution, 

Woody  fosnl,  ii  595. 

Woodooek.    9^  Code  tf  ike  wood, 

a  migratory  bird,  described,  ii.  191,  n. 

Woodpeokwr,  characteristics  of  the,  ii.  101;  colonies  of 
the,  ib.;  green  woodspite  desoribed,  ib.:  tongue  and 
its  use,  102;  how  it  attacks  ant-hills,  103;  Its  nest, 
ib.;  ^onng,  ib.;  hanging  nests  of  the,  in  Guinea  and 
Brazil,  104;  the  gold-wmged,  account  of  the  confine-  { 


mcnt  of  one,  105;  ivory-billed  woodpecker,  103,  n.; 
gold- winced  woodpecker,  104,  «.;  rea-headed  wood- 
pecker, ib.,  105^ «.:  dovmy  woodpecker,  106,  a. 

Wood^piiey  green,  li.  102.    See  Woodpecker, 

Woodteardylaa  theory  of  the  earth,  i.  14;  of  earthquakes 
46. 

Woody  fitree  </plania,  ii.  60 1 . 

>VW.  manufacture  of,  when  commenced  in  Britain,  i. 
288;  that  of  Merino  sheep  described,  295. 

Wonru,  their  motion,  how  effected  by  the  spiral  muscle, 
ii.  5^;  what  organs  they  want,  ib.;  eggs,  ib.;  young, 
ib.;  avoid  the  animals  that  prey  on  them,  560;  what 
peculiar  in  them,  ib. ;  reproduction  by  cutting,  when 
first  observed,  ib. 

HnisM,  a  prickly-finned  fish,  ii.  296. 

Wren,  li.  153, n.;  golden* crested  wren,  ib.;  willow- wren, 
ib.;  wood-wreu,  ib. 

Wryneck,  a  bird  resembling  the  woodpecker,  ii.  1 03,  n, 

Wvnkyn  de  Wordey  his  qualifications  of  a  good  grey* 
hound,  i.  391. 


Xipkiasy  ii.  294.    See  Sword-fitk, 


i Wnrao. how  produced,!.  170;  its  sympathetic  nature, 

ib.,l71,ff. 
YeUoW'hamwer,  or  YeUow-yddring,  a  species  of  bunting, 

iL  151,  n. 

Yomnoy  courage  and  art  of  animals  iu  dufcnduig  their,  L 

243. 
Ywak.    See  Pidterty, 


Z 


Zebra,  its  beauty  and  untameableness,  i.  265;  distinc- 
tion between  the  zebra  of  the  plains  and  the  moun- 
tahi  zebra,  ib.,  n.;  original  country  of  the,  265;  its 
shape  and  colours,  ib. ;  male  described,  ib. ;  instances 
of  its  fierceness,  2o6 ;  reason  why  untamed,  ib. ;  swift- 
ness of  the,  267 ;  instances  of  fenaale  zebras  producing 
mules,  ib.,  «.;  its  food,  ib.-;  voice,  ib.;  value,  ib. 

ZeiroMy  a  kind  of  gazelle,  i.  308. 

ZIbus,  or  Voree,  a  prickl]r-finned  fish,  iL  298. 

ZU/etyA  variety  of  the  civet,  its  distinguishing  marks,  L 

Zocjphytety  meaning  of  the  term,  iL  557;  wlwt  kind  of 
life  thev  have,  ib..  558  ;  how  distinguished  ftt>m 
plants,  ib.,  and  n. ;  distinctions  of  the  class,  558;  classi- 
fication, 562—567,  n.;  Blumenbach's  deecription  of 
558, 559,  n. 

ZoriUe,  a  variety  of  the  weasel  kind,  L  421. 
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